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00100 DEFINITIONS     (9/18/07) 
Unless otherwise stated, the words "directed, required, permitted, ordered, instructed, 
designated, considered necessary, prescribed, approved, acceptable, satisfactory," or words of 
like meaning, refer to actions, statements, judgments, conclusions, and decisions within the 
responsibility of the Engineer or the Inspector. 

 
Addenda: Written documents issued during the Bidding Period which modify, supersede, or 

supplement the original Contract Documents. 
 
Additions and Amendments to the Standard Specifications for Public Works Construction  

(SSPWC): Also known as the “Brownbook”.  Previous editions of the document were 
titled Standard Plan S-610. 

 
“as shown”, “as indicated”, or “as specified”: These words are understood to be followed by the 

phrase "in the Contract Documents." 
 
Bid: The offer of the Bidder submitted on the prescribed forms setting forth the price(s) for the 

Work. 
 
Bid Proposal: The notice that informs prospective Bidders of the opportunity to submit a Bid, 

bidding procedures and other requirements. 
 
Bid Guaranty: The certified check or Bidder’s Surety Bond accompanying the Bid as a guaranty 

that the Bidder will enter into a contract with the Board for the performance of the Work. 
 
Bidder: The person or persons, partnership, firm or corporation submitting a Bid or proposal for 

the Work defined in the Contract Documents. 
 
Bidding Period: The time period allocated to the Bidder to enable preparation of a Bid. 
 
Board: The Board of Public Works, of the City of Los Angeles. 
 
Bond: Bid bond, performance and payment bond or other instrument of security. 
 
“Brownbook”: City of Los Angeles, Department of Public Works, Additions and Amendments to 

the SSPWC. 
 
Calendar day: All days beginning with the date specified in the Notice to Proceed, and ending 

with the date the City issues the Statement of Completion. 
 
Change Order: A written order to the Contractor signed by the Engineer directing an addition, 

deletion or revision in the Work, or an adjustment in the Contract Price or time which is 
issued after the effective date of the Contract and effects less modification than is 
effected by a Supplemental Agreement.  A Change Order may or may not also be signed 
by the Contractor. 

 
County Sealer: The Director of Weights & Measures of the County of Los Angeles. 
 
City: The City of Los Angeles, a municipal corporation. 
 
Claim: A written demand or assertion by one of the parties seeking, as a matter of right, an 

interpretation of the Contract Documents, payment of money, extension of time or other 
relief. The party asserting the Claim must set forth the facts and circumstances for which 
the other party is responsible. 
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Code: Codes of the State of California as well as any other Federal or local law, statute, 
ordinance, rule or regulation. 

 
Contract: The agreement between the City and the Contractor for the Work described in the 

Contract Documents. 
 
Contract Documents: Includes, but is not limited to, the Notice Inviting Bids, Bid Proposal, 

Notice(s) to Bidders, Contractor’s Bid, Performance bond, Payment bond, General and 
Supplementary Conditions, Special Provisions, General Requirements, Federal and State 
Requirements, Standard and Reference Specifications, Technical and Nontechnical 
Specifications, Geotechnical Baseline Report, Geotechnical Design Summary Report,  
Soil Reports and Subsurface Investigation Reports,  Standard Plans, Plans, Summary of 
First Notice Replies,  and Addenda,  Plan Clarifications, Request for Information, 
Supplemental Agreements, Change Orders issued after Contract award and other 
documents designated by the Engineer. 

 
Contract Price: The total amount of money for which the Contract is awarded. 
 
Contract Unit Price: The amount stated in the Bid for a single unit of an item of Work. 
 
Contractor: A person or persons, partnership, firm or corporation licensed by the State of 

California as a general contractor. The terms “Prime Contractor” and Contractor are 
synonymous. 

 
Contractor’s Representative: A representative of the Contractor present at the site to supervise, 

organize, coordinate and direct daily construction activities and who is authorized to 
receive and fulfill instructions from the Engineer or Inspector.  

 
“days”: Consecutive calendar days unless otherwise specifically stated. 
 
Drawings: See Plans. 
 
“easement”: Permission to access or utilize property not owned by the City. 
 
Engineer: The City Engineer, head of the Bureau of Engineering, or an authorized representative. 
 
Equal: See "or equal”. 
 
Final Field Acceptance:  Verification by the Final Inspector that all physical corrections required 

by the Final Inspection Correction List have been completed.  This verification will be 
evidenced by issuance of a Statement of Completion, which will establish the date of the 
completion of the Work. 

 
GBR: See Geotechnical Baseline Report. 
 
GDR: See Geotechnical Data Report. 
 
General Conditions: Instructions to the Contractor setting forth its responsibilities and the City’s 

responsibilities for proper execution of the Work indicated herein. 
 
General Requirements: Division 1 of the Specifications. 
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Geotechnical Baseline Report: This report establishing the baselines for geotechnical conditions 
anticipated to be encountered during underground and subsurface construction. This 
report establishes the basis for identification of changed site/ground conditions. 

 
Geotechnical Data Report: This report contains factual information gathered during exploration 

and design. It may include logs of exploratory borings, laboratory test data, and geologic, 
seismic or environmental data. 

 
“Greenbook”: Standard Specifications for Public Works Construction (SSPWC) published by 

Public Works Standards, Inc, latest edition.  
 
“holiday”: In reference to days, the holidays and dates as observed by the City. A list of such 

holidays is available from the Board office. 
 
Illegal Subcontractor Substitution: Anyone other than the Bid-listed or approved subcontractor(s) 

performing any portion of the Work designated to be performed by said subcontractor 
without prior approval of the Inspector. 

 
“immediately notify”: The obligation to cause verbal notification of Engineer and Inspector of some 

condition or event as soon as possible upon discovery or knowledge of the condition or 
event and in all instances, no more than two (2) hours. 

 
Inspector: The Inspector of Public Works, (Director of the Bureau of Contract Administration), or 

an authorized representative designated by the Bureau of Contract Administration. 
 
“jobsite”: The area upon or in which the Contractor’s operations are carried on and such other 

areas adjacent thereto as may be designated as such by the Contract Documents. 
 
“law”: Any Federal, State or local law, statute, ordinance, rule, regulation or Code. 
 
“liquidated damages”: The amount the Contractor shall pay to the City, as determined by rates 

and amounts as fixed in the Contract Documents, due to the Contractor’s failure to 
complete the Work within the time specified.   

 
“non-conforming work”: Unapproved construction, defective work or damaged materials that does 

not fully comply with the Contract Documents. 
 
Notice of Award: The written notice by the City to the successful Bidder stating that upon 

compliance by the successful Bidder of required conditions, the City will execute the 
Contract. 

 
Notice to Proceed: The written notice by the City to the successful Bidder stating that the Work or 

portions of the Work shall commence. 
 
Notice to Withhold: The written notice by the City to the Contractor advising that certain payments 

shall be withheld due to unacceptable execution of the Work by the Contractor. 
 
“or equal”: In reference to products, equipment, or materials proposed by the Contractor for use in 

the Work. 
 
Partial Acceptance: Any portion of the Work that has been completed in accordance with the 

plans and specifications and has been accepted in writing by the Inspector ("Statement of 
Partial Completion" form). 
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“person”: Any individual, firm, association, partnership, corporation, trust, joint venture, or other 
legal entity. 

 
Plans: The drawings, profiles, cross sections, shop drawings, and supplemental drawings, or 

reproductions thereof, issued or approved by the Engineer, which show the location, 
character, dimensions or details of the Work. 

 
Private Contract: Work subject to City inspection, control, and approval, involving private funds, 

not administered by the City. 
 
Project: The Work and/or construction operations executed through the performance of this 

Contract. 
 
Project Manual: See Contract Documents. 
 
Protest: See Claim. 
 
Reference Specifications: Those bulletins, standards, rules, methods of analysis or test, codes, 

and specifications of other agencies, engineering societies, or industrial associations 
referred to in the Contract Documents. These refer to the edition, including amendments 
in effect and published at the time of advertising the project, adopted by the Board, if 
applicable, unless specifically referred to by edition, volume, or date. 

 
“right of entry”: Written permission from an owner of a facility or property to access the facility or 

property for a specific purpose. 
 
Special Provisions: Any provision which supplements or modifies the Specifications. 
 
Specifications: Written requirements describing the commercial, legal, technical and nontechnical 

aspects of the project.  Specifications include but are not limited to Terms, Provisions, 
General Conditions, General Requirements, Technical Specifications, Equipment 
Schedules, and all revisions made to the specifications in Addenda, and Change Orders. 

 
Standard Plans or “Std. Plan”: Details of standard structures, devices or instructions referred to 

on the Plans or in the Specifications by title or number. 
 
State: The State of California. 
 
Statement of Completion:  A form issued by the Bureau of Contract Administration following Final 

Inspection and upon completion of all physical corrections required by the Final 
Inspection Correction List.  This shall signify the acceptance of all field work and establish 
the date of completion of the Work.   

 
Statement of Partial Completion:  A form issued by the Bureau of Contract Administration 

following Partial Final Inspection and upon completion of all physical corrections required 
by the Partial Final Inspection Correction List.  This shall signify the acceptance of a 
specific portion, or portions, of the Work to be so utilized or otherwise placed into service. 

 
Subcontractor: Any individual, firm, or corporation, other than an employee of the Contractor, 

having a direct contract with the Contractor or with any other subcontractor for the 
performance of the Work. A Subcontractor is a contractor who is licensed pursuant to 
California Business and Professions Code, Section 7000 et. seq. A Subcontractor does 
not have any direct contract with the City related to the project. 
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Subcontractor Substitution: Anyone other than the Bid-listed or approved subcontractor(s), 
including the Contractor, performing any portion of the Work designated to be performed 
by said subcontractor. 

 
Sub-subcontractor: A "Sub-Subcontractor" is a Subcontractor, within the definition of that term, 

who has a contract with a Subcontractor and has no Contract with the City related to the 
project. 

 
Supervision: With reference to supervision by the Engineer, the performance of obligations, and 

the exercise of rights, specifically imposed upon and granted to the City in becoming a 
party to the Contract.  Except as specifically stated herein, supervision by the City shall 
not mean active and direct superintendence of details of the Work. 

 
Supplemental Agreement: A written amendment of the Contract Documents, signed by the 

Contractor and City. 
 
Supplier: An individual, organization, or firm who may not be required for the purposes of the 

Work to be licensed pursuant to California Business and Professions Code as a 
contractor, or subcontractor, within the meanings of those terms as defined herein above, 
who provides equipment and/or materials for the Work, to the Contractor, a 
Subcontractor, or a Sub-Subcontractor, including that fabricated to a special design, but 
who does not perform labor at the site except for labor or labor supervision required by 
some manufacturers as part of their equipment installation for warranty or other 
purposes.  The term "supplier" also includes fabricator, manufacturer, or vendor. 

 
Surety: Any individual, firm or corporation bound with and for the Contractor for the acceptable 

performance, execution and completion of the Work, and for the satisfaction of all 
obligations incurred. 

 
Unauthorized Subcontractor Substitution: Any reduction, increase, or other change to any 

Subcontractor dollar amount without written approval by the Inspector. 
 
Unavoidable Delay: Delay arising from causes beyond the control and without the fault or 

negligence of the Contractor and its Subcontractors at all tiers, and solely due to acts of 
God, acts of government in its sovereign capacity, riots, insurrections, wars, fires, floods, 
earthquakes, tidal waves, epidemics, quarantine restrictions, industry-wide strikes, freight 
embargoes, or unusually severe weather. 

 
Work: Includes all material, labor, utility services, tools, expendable equipment, and all 

appliances, machinery, transportation, appurtenances and specified services necessary 
to perform and complete the Contract; and such additional items not specifically indicated 
or described that can be reasonably inferred as belonging to the item described or 
indicated and as required by good practice to provide a complete and operable 
satisfactory system or structure.  As used herein, "provide" shall be understood to mean 
"furnish and install, complete in place." 

 
Workday: All days beginning with the date specified in the Notice to Proceed, and ending with the 
date the City issues the Statement of Completion, except for the following days: 
  

A) Saturday, 
 

B) Sunday, 
 

C) any day designated as a holiday by the City, 
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D) any day designated as a holiday in a Master Labor Agreement binding the 
Contractor, 

 
E) any day the Contractor is prevented from working for cause as established by 

“Unavoidable Delay” of these General Conditions; and 
 

F) any day the Contractor is prevented from working during the first five (5) hours of 
the workday with at least sixty percent (60%) of the normal Work force for cause 
as established by “Unavoidable Delay” of these General Conditions.  

 
Worksite: See "jobsite." 

 
00101 THRU 00199     NOT USED 
 
00200 SCOPE     (10/17/01) 
 
The work to be performed under this Contract shall consist of furnishing all tools, equipment, materials, 
supplies and manufactured articles, all transportation, services, including fuel, power and water, and 
essential communications, and the performance of all labor, Work, required calculations testing, 
inspections or operations, or operations required for the fulfillment of the Contract, in strict accordance 
with the specifications, schedules, and Plans, all of which are made a part hereof, and including such 
detail sketches as may be furnished by the Engineer from time to time during the construction in 
explanation of said Plans. The Work shall be complete and all material, and services incidentals, quality 
or not specifically called for quality and conditions noted, in the Specifications, or not shown on the Plans, 
which may be necessary for complete and proper construction to carry out the Contract in good faith and 
a satisfactory manner shall be performed, furnished, and installed by the Contractor at no increase in cost 
to the City. 
 
00201 AUTHORITY OF THE BOARD, ENGINEER, AND INSPECTOR     (5/2/02) 
 
The Board has the final authority in all matters affecting the Work. The Contractor shall promptly comply 
with instructions from the Engineer or the Inspector. 
 
The Engineer is authorized to require performance of the Work consistent with the meaning of the Plans 
and the Contract Documents. On all questions related to the interpretation of Plans or Specifications, the 
decision of the Engineer is final and binding. As authorized by the Board, the Engineer may issue Change 
Orders to increase, decrease or modify the scope of work. 
 
The Inspector is authorized to enforce compliance with the Contract Documents, to determine the 
acceptability, quality and quantity of materials and workmanship, administer requirements with respect to 
subcontracts, and to prepare and process progress payment estimates. Unless otherwise ordered by the 
Board, the Inspector’s determination of satisfactory performance is a condition precedent to payment 
under this Contract. For such matters, the decision of the Inspector is final and binding. In the event of a 
dispute between the Contractor and the Inspector, the latter is authorized to reject materials or suspend 
the Work until any questions at issue can be referred to and decided by the Board or, in engineering 
matters, by the Engineer. 
 
The Inspector is authorized to sample and test all materials to be incorporated into the Work. The 
Inspector may delegate this authority to sample materials and perform tests to the Department of General 
Services, Standards Division, or other approved agencies. 
 
The Engineer may delegate street lighting matters to the Director of the Bureau of Street Lighting. 
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00202 INTENT OF CONTRACT DOCUMENTS     (2/09/95) 
 
The Contract Documents are complementary, and what is called for by one part shall be as binding as if 
called for by all. The intent of the Documents is to include all Work consistent therewith and reasonably 
inferable therefrom as being necessary for completion of the contract.  Materials or Work described in 
words that indicate the proper execution and a well known technical or trade designation shall be held to 
refer to such recognized standards. 
 
It is understood and agreed that the written terms and provisions of the Contract Documents represent 
the entire and integrated agreement between the parties hereto and supersede all prior negotiations, 
representations, or agreements, either written or oral.  The Contract Documents shall not be construed to 
create any contractual relationship of any kind between the Engineer (or the Inspector) and the 
Contractor. 
 
00203 NOT USED     (9/18/07) 
 
00204 PLANS AND SPECIFICATIONS     (9/18/07) 
 
As shown on the Plans or described in the Specifications, each element of the Work must be furnished 
complete, finished and functional. Whether shown or not, include all materials and ancillary equipment 
necessary to provide a complete installation. The Plans, Specifications and other Contract Documents 
are intended to be complementary and cooperative to describe and provide for a complete project. 
Anything in the Specifications and not on the Plans, or on the Plans and not in the Specifications, shall be 
as though shown or mentioned in both. Details shown for an item of Work are typical and shall apply to 
similar items of Work. 
 
Do not deviate from the Plans and Specifications without written authorization from the Engineer. 
 
The Engineer does not warrant the accuracy of scaled dimensions. Dimensions indicated by figures or 
numerals shall govern. Larger scale drawings shall take precedence over smaller scale drawings. 
Detailed drawings will take precedence over general drawings. 
 
The Engineer may furnish additional details pertaining to the Work and the same shall be considered part 
of the Contract. 
 
References made to other specifications and codes refer to the edition including amendments in effect 
and published at the time of advertising the project, unless specifically referred to by edition, volume, or 
date as noted in the Contract Documents. 
 
00205 PRECEDENCE OF CONTRACT DOCUMENTS     (9/18/07) 
 
In resolving inconsistencies or ambiguities among two (2) or more components of the Contract 
Documents, the more stringent requirements shall prevail.  The secondary priority will be based upon the 
precedence of the documents. The precedence shall be: 
 
1. Permits from other agencies as may be required by law. 
  
2. Bid Proposal 
 
3. General Conditions 
 
4. General Requirements 
 
5. Technical Specifications 
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6. Plans 
 
7. Geotechnical Baseline Report 
 
8. Geotechnical Data Report 
 
9. Brownbook  
 
10. Greenbook 
 
11. Standard Plans 
 
12. Reference Specifications 
 
13. Reference Plans  
 
Supplemental Agreements, Change Orders, Engineer’s written interpretations and clarifications, and 
Addenda, will take precedence over all other components of the Contract Documents.  
 
00206 ACCURACY OF PLANS AND SPECIFICATIONS     (12/6/01) 
 
Omissions from the Plans and Specifications shall not relieve the Contractor from the responsibility of 
furnishing, making, or installing all items required by law or usually furnished, made, or installed in a 
project of the scope and character indicated by the Plans and Specifications. 
 
The Plans show conditions as they are supposed or believed by the Engineer to exist, but it is not 
intended or to be inferred that the conditions as shown thereon constitute a representation or warranty, 
expressed or implied, by the City or its officers, that such conditions are actually existent, nor shall the 
City, or any of its officers, be liable for any loss sustained by the Contractor as a result of any variance 
between conditions as shown on the Plans, and the actual conditions revealed during progress of the 
Work or otherwise, except as indicated in “Differing Site Conditions” of these General Conditions. 
 
00207 EXAMINATION OF COVERED WORK     (12/6/01) 
 
If any Work is covered without inspection, approval or consent of the Inspector, an examination may be 
required by the Inspector. The cost for uncovering the work, inspection, testing required by the Inspector, 
remedial work and restoring the work is at the Contractor’s expense.  
 
00208 UNNOTICED DEFECTS     (10/17/01) 
 
The Contractor is responsible for ensuring that all Work complies with the Contract Documents. Upon 
discovery, all defective or noncompliant Work must be immediately repaired or replaced by the 
Contractor. Failure by the Engineer or the Inspector to condemn or reject non-conforming Work shall not 
constitute acceptance or implied acceptance of such Work. 
 
00209 CODES AND REGULATIONS     (10/17/01) 
 
The Contractor shall perform the Work in accordance with all applicable regulations, laws, and 
ordinances, even though such requirements may not be specifically mentioned in the Specifications or 
shown on the Plans. 
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It is not the responsibility of the Contractor to ensure that the Contract Documents comply with applicable 
laws, statutes, codes and regulations.  If the Contractor believes that any part of the Contract Documents 
does not comply, the Contractor shall promptly notify the Engineer in writing. Do not proceed with those 
affected Work items until the Engineer issues written instructions to the Contractor. 
 
If the Contractor proceeds with those Work items without written instruction from the Engineer, the 
Contractor will bear the costs and impacts of any corrective work. 
 
00210 LENGTH OF WORKDAY AND WORK WEEK     (9/18/07) 
 
Eight (8) hours of labor shall constitute a calendar day's work for employees of the Contractor under this 
Contract.  Said employees shall be paid not less than the prevailing wage rate for the first eight (8) hours 
work of each day. 
 
Unless noted elsewhere in the Contract documents, a working day shall be Monday through Friday, and 
work shall be between 7:00 a.m. and 4:00 p.m., unless otherwise approved by the Engineer or the Board 
or revised by City Ordinance. 
 
When work in excess of eight (8) hours per day, or forty (40) hours during any one (1) week is performed, 
wages for all hours over eight (8) hours in any day or over forty (40) hours during any one (1) week shall 
be paid at the prevailing wage rate, as required by City, state and federal requirements. 
 
00211 PAYMENT OF EMPLOYEES     (12/6/01) 
 
The Contractor and each Subcontractor shall pay each employee engaged in Work on the project under 
this Contract in compliance with the Federal and State wage provisions indicated on the appropriate page 
of the Bid Proposal (General Instruction and Information for Bidders), and “Length of Workday and Work 
Week” of these General Conditions. 
 
The certified payroll and the Statement of Compliance shall be submitted to the Inspector by the 
Contractor and all Subcontractors performing Work on the project, regardless of dollar amount or type of 
contract. 
 
If there is a difference between the Federal and State minimum wage rates for similar classifications of 
labor, the Contractor and its Subcontractors shall pay not less than the higher wage rate.  When the 
Contractor intends to use a craft or classification not shown on the general prevailing wage 
determinations, it will be required to pay the wage rate of that craft or classification most closely related to 
it as shown in the general prevailing wage determinations.  In case of disagreement between the 
Contractor and the City, the Inspector shall make the final determination as to the prevailing wages for the 
Work. 
 
00212 CONVICT-MADE MATERIALS     (12/6/01) 
 
Unless otherwise noted, no materials manufactured or produced in a penal or correctional institution shall 
be incorporated in the project under this Contract. 
 
00213 SALES OR USE TAX / EXEMPTION FROM FEDERAL EXCISE TAX     (10/17/01) 
 
Purchases of materials and equipment which will be incorporated or installed permanently in the Work, or 
which will be used in the operation of the Contractor or Subcontractors, and not incorporated in the Work, 
are not exempt from City of Los Angeles and California State Sales or Use Taxes as applicable. 
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Purchase of materials and equipment which will be incorporated or installed permanently in the Work are 
exempt from Federal excise tax in effect at the time of purchase, as applicable. Prices included in the 
Contract amount shall reflect such exemptions.  A Federal Tax Exemption Certificate will be furnished by 
the City, on request, as acknowledgment that materials and equipment for which exemption is requested 
by the Contractor, is valid where provided for the exclusive use of the City.  Lists of exempt articles 
provided by the Contractor and Subcontractor shall be submitted to the City by the Contractor. Purchases 
of materials and equipment which will be used in the operations of the Contractor or Subcontractors and 
not incorporated in the Work are not exempt from excise tax. 
 
00214 NONDISCRIMINATION IN EMPLOYMENT     (10/17/01) 
 
The Contractor shall comply with all of the provisions of the Los Angeles Administrative Code, Mandatory 
Provision Pertaining to Nondiscrimination in Employment. 
 
The Contractor shall submit Monthly Ethnic Composition of Work Force Reports to the Inspector 
indicating the number of employees in the various work categories and ethnic groups and gender on 
forms furnished by the City. 
 
Nondiscrimination Clause:  "The Contractor shall not discriminate during the performance of this Contract 
against any employee or applicant for employment because of employee's or applicant's race, religion, 
national origin, ancestry, sex, age, sexual orientation or physical handicap."  The Contractor shall include 
the same Nondiscrimination Clause in all subcontracts awarded under this Contract. 
 
If conflicts exist between these provisions and the Federal Rules and Regulations governing the same, 
the more stringent requirements shall prevail. 
 
00215 APPRENTICE UTILIZATION     (4/12/95) 
 
Any Contract awarded hereunder will require the Contractor to comply with the provisions of the California 
Labor Code relating to apprentice employment and training; and will require the Contractor to assume full 
responsibility for compliance with said section with respect to all Apprenticing Occupations involved in the 
Project. (Compliance with said Apprentice Utilization provisions of the Labor Code is not required for 
Public Works contracts involving less than $30,000 or less than twenty (20) Working days in duration). 
 
00216 LAWS AND REGULATIONS     (9/18/07) 
 
The Contractor shall observe and comply with all Federal, State, and local laws, ordinances, Codes, 
orders, and regulations which in any manner affect those engaged or employed on the Work, the 
materials used in the Work, or the conduct of the Work.  If any discrepancy or inconsistency should be 
discovered in this Contract in relation to any such law, ordinance, Code, order, or regulation, the 
Contractor shall report the same in writing to the Engineer.  The Contractor shall indemnify and hold 
harmless the City, and its officers, agents, and employees, against all claims or liability arising from 
violation of any such law, ordinance, Code, order, or regulation, whether by itself or by its employees or 
Subcontractors as stated in these Contract Documents.  Any particular law or regulation specified or 
referred to elsewhere in these specifications shall not in any way limit the obligation of the Contractor to 
comply with all other provisions of Federal, State, and local laws and regulations. 
 
00217 PERMITS AND CONSTRUCTION EASEMENTS     (9/18/07) 
 
The Contractor shall obtain and pay for all permits necessary for performance of the Work.  Within thirty 
(30) calendar days after the Notice to Proceed, the Contractor shall obtain and pay all costs incurred and 
submit to the Engineer copies of all permits required for the construction and installation of all Work called 
for on this project. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 GENERAL CONDITONS 
W.O. NO. EW40019F 00010-13 

When the Bid Proposal provides an allowance for “Permits”, only certain types of permits and certain 
permit fees are reimbursable. The reimbursable permit must be exclusively for permanent Work shown on 
the Plans and reimbursement will be limited to the actual permit fee shown on the permit’s receipt. The 
allowance for “Permits” cannot be used for any other costs such as those necessary to physically obtain 
the permit. The allowance for “Permits” also cannot be used for contractor-designed items, annual 
permits, temporary construction, or general permits that are useable for other projects.  The Contractor 
will only be reimbursed for those permits that are included in the list below, unless otherwise specified: 
 
  
1) Night Work, overload, grading, excavation, demolition, foundation, and building permits. 
 
2) Electrical permits. 
 
3) Mechanical permits. 
 
4) Plumbing permits. 
 
5) South Coast Air Quality Management District permits. 
 
6) Fire sprinkler permit. 
 
7) All Federal, State, County and City issued permits. 
 
Rights of ways, easements, or rights of entry for the Work will be provided by the City.  The Contractor 
shall make arrangements, pay for, and assume all responsibility for acquiring, using, and disposing of 
Work areas and facilities temporarily required which are necessary in addition to those provided by the 
City.  The Contractor shall indemnify and hold the City harmless for all claims for damages caused by 
such actions.  
 
00218 PARTIES EXCLUDED FROM FEDERAL PROCUREMENT AND NON PROCUREMENT 

PROGRAMS     (10/17/01) 
 
A list of individuals, firms and organizations which have been debarred, suspended or have voluntarily 
excluded themselves from Federal Procurement and Non Procurement Program is maintained by US 
General Services Administration.  A copy can be obtained from Superintendent of Documents, US 
Government Printing Office, Washington, DC 20402, Tel: (202) 783-3238. 
 
The City will not conduct business with an individual, firm or organization, and the Contractor shall not 
employ or otherwise utilize any Subcontractor, supplier or equipment vendor at any tier which is on the 
U.S. General Services Administration "List of Parties Excluded from Federal Procurement and Non 
Procurement Programs". The Contractor shall not utilize or otherwise employ any Subcontractors or 
suppliers on the list of nonresponsible bidders maintained by the City Bureau of Contract Administration. 
 
00219 BUSINESS TAX REGISTRATION CERTIFICATES     (11/21/01) 
 
The Contractor represents that it has, or will obtain upon award, the Business Tax Registration 
Certificate(s) required by the Los Angeles City Business Tax Ordinance.  The Contractor shall maintain, 
or obtain as necessary, all such Certificates required of it under said Ordinance and shall not cause or 
allow any such Certificate to be revoked or suspended. 
 
The City requires all firms that have business activity within the City of Los Angeles to pay City business 
taxes. 
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Payments for goods or services will be withheld unless proof of tax compliance is provided to the City.  All 
firms and individuals that do business with the City will be required to provide a Business Tax Registration 
Certificate number or an exemption number as proof of compliance with Los Angeles City business tax 
requirements in order to receive payment for goods or services. 
 
The Tax and Permit Division of the City Office of Finance has the sole authority to determine whether a 
firm is covered by business tax requirements. 
 
 
00220 CONTRACTOR PROPOSED ALTERNATES AND “OR EQUALS”     (12/6/01) 
 
Unless otherwise noted, the Contractor may propose products, equipment, or materials to be an “or 
equal” to those specified in the Contract. These proposals must be submitted within thirty (30) days after 
Notice to Proceed along with sufficient substantiating data for the Engineer to determine equivalence. The 
substantiating data must demonstrate equivalence in terms of function, performance, reliability, quality, 
and general configuration to the items specified in the Contract Documents. The Engineer will be the sole 
arbiter of equivalence. Proposals that are submitted late or with incomplete substantiation are “Not Equal” 
and subject to summary rejection. 
 
Contractor-proposed “or equals” that are accepted by the Engineer shall be coordinated with other items 
of Work and incorporated into the Work without time extensions and at no additional cost to the City. 
 
00221 CONTRUCTION AND DEMOLITION WASTE MANAGEMENT      (9/18/07) 
 
Unless higher percentages are specified in other sections of the Specifications, the Contractor shall divert 
a minimum of 75% of all inert debris and 50% of all other demolition and construction debris from the 
project.  A Waste Management Plan, as detailed in “Construction and Demolition Waste Management” 
(CDWM) of the General Requirements, shall be submitted by the Contractor and approved by the 
Engineer prior to starting Work. The Waste Management Plan must show that at least 75% of all inert 
construction and demolition waste material and 50% of all other construction and demolition waste 
material generated by the project will be recycled or reused.  If the Contractor believes it is not feasible to 
attain this goal for this project, the Contractor may apply for an exemption at the time the Waste 
Management Plan is submitted.   

A completed Solid Waste Diversion and Disposal Report and all required documentation must be 
submitted to the Bureau of Contract Administration with every Contract Payment Request form as 
detailed in the CDWM requirements. 

Upon completion of the work and as a condition of final acceptance, the Contractor shall submit to the 
Engineer the final Solid Waste Diversion and Disposal Report demonstrating compliance with the 
approved Waste Management Plan.  

Failure to meet the minimum diversion requirements as detailed above will result in penalties as detailed 
in the CDWM requirements. These penalties may be appealed as described in the CDWM requirements. 

 
00222 THRU 00299     NOT USED 
 
00300 FINANCIAL LIABILITY     (4/12/95) 
 
The City’s liability under this Contract shall not exceed the City’s appropriation to fund the Contract at the 
time of Contract award.  However, if the City shall appropriate funds for any successive years, the City’s 
maximum liability shall not exceed the extent of such appropriation, subject to the terms and conditions of 
this Contract. 
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00301 CONTRACTOR’S OBLIGATIONS     (3/26/02) 
 
Only competent workers shall be employed on the Work. 
 
Any person employed who is found by the Inspector to be incompetent, disorderly or otherwise 
objectionable, or who fails or refuses to perform Work properly, acceptably and as directed shall be 
immediately removed from the Work by the Contractor and not be reemployed on the Work. 
 
The Contractor, at its sole cost and expense, shall perform all labor and services and furnish all the 
materials, tools, and appliances, except as hereinafter otherwise definitely provided, necessary or proper 
for performing and completing the Work required, in the manner and within the time stipulated in these 
specifications.  The Contractor shall furnish, erect, maintain, and remove the construction plant and such 
temporary works as may be required. If, at any time before the commencement or during the progress of 
the Work or any part of it, the Contractor’s methods or appliances appear to the Engineer or the Inspector 
to be unsafe, inefficient, or inadequate for securing the safety of the workers, the quality of the Work 
required, or the rate of progress stipulated, the Engineer or the Inspector may order the Contractor to 
increase their safety and efficiency or to improve their character, and the Contractor shall comply with 
such orders at its own expense.  Neither the making of such demands by the Engineer nor the failure to 
make such demands shall relieve the Contractor of its obligation to secure the safe conduct of the Work, 
the quality of Work required, and the rate of progress stipulated in the Contract. The Contractor shall be 
fully responsible for the safety, efficiency, and adequacy of its plant, appliances, and methods, and for 
any damage which may result from their failure or their improper construction, maintenance, or operation. 
 
All of the labor shall be performed and materials furnished pursuant to and in strict conformance with the 
Contract Documents, and in accordance with approved shop drawings. The Contractor shall complete the 
entire Work to the satisfaction of the Inspector and in accordance with the Specifications and Plans herein 
mentioned, at the prices fixed in the Contract. 
 
Where articles or materials are especially manufactured or fabricated for delivery under these 
specifications, the Contractor shall at all times employ such workforce, plant, materials, and tools as will 
be sufficient to complete the performance of the Contract and every part thereof within the time limits 
stipulated herein.  If the Contractor fails to employ sufficient workforce, plant, materials, tools, or to 
maintain adequate progress, the Engineer may require an increase in progress at any point or points or a 
modification of Plans and procedure in such a manner as to accelerate the Work.  Failure to adequately 
staff the project shall be just cause for the City to terminate the Contract. 
 
00302 CONTRACTOR’S REPRESENTATIVE AT THE SITE     (1/30/03) 
 
A technically qualified and English-speaking project representative shall be designated in writing as the 
Contractor’s Representative at the job site, who shall supervise the Work and shall provide competent 
supervision of the Work until its completion.  The Contractor’s Representative shall be assigned full time 
and exclusively to this project.  Alternate representatives with qualifications equal to or better than the 
previous representative may be designated.  The Contractor’s Representatives shall have at least five (5) 
years of verifiable experience as the person primarily responsible for supervision of the Work on projects 
of the same or similar size and nature as this project.  Within five (5) days after the Notice of Award the 
Contractor shall provide a statement to the Engineer and the Inspector with the following: 
  
1) Identification and resume, showing the qualifications and experience of the Contractor’s 

Representative and the alternate appointed to act in the place of the Contractor’s Representative. 
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2) References of not less than two (2) previous projects on which the Contractor’s Representative 
and the alternate had supervisory responsibility on a project of a similar nature and at least one-
half or more of the cost of this project.  Such references shall include names, addresses, and 
telephone numbers of owner representatives who worked on the project as well as project 
information such as project type, size, location and duration.  

 
The Engineer and the Inspector reserve the right to disapprove any candidate named as the Contractor’s 
Representative or alternate who fails to meet the provisions set forth herein. The Engineer and the 
Inspector reserve the right to remove, without any right to work on the project, either the Contractor’s 
Representative or alternate, who in the sole opinion of the Engineer or the Inspector, has demonstrated 
incompetence, lack of ability, or other unsuitability to perform supervision of the Work. 
 
If the Contractor’s Representative or alternate leave the employ of the Contractor, the Contractor will be 
required to replace the individual(s) and fulfill the requirements of this Article within fifteen (15) calendar 
days.  In no event shall any Work proceed in the absence of an approved representative. 
 
The Contractor’s Representative or alternate shall have full authority to act on behalf of the Contractor, 
including, but not limited to final approval of Change Orders and Supplemental Agreements.  All 
directions given by the Engineer or the Inspector to said representative or alternate shall be considered 
as having been given to the Contractor.  Such instructions given by the Engineer or the Inspector to the 
Contractor’s Representative or alternate will be confirmed in writing.  All instructions and directions given 
by the Engineer or the Inspector will be limited to matters properly falling within the Engineer’s or the 
Inspector’s authority as specified in “Authority of the Board, Engineer and Inspector” of these General 
Conditions. 
 
The Contractor’s Representative or alternate shall be present at the worksite at all times while Work is in 
progress.  Failure to observe this requirement constitutes a suspension of the Work by the Contractor, 
until such time the Contractor’s Representative or alternate is again present at the worksite. All Work 
performed while the Contractor’s Representative or alternate is absent from the worksite is ineligible for 
payment.  Work performed in violation of these provisions shall be removed and reconstructed, 
refabricated, or reinstalled under the required supervision. The Contractor is ineligible for time extensions 
or additional payment for costs or impact that directly or indirectly are caused by said suspension. Those 
ineligible costs and impacts include what the Contractor may incur for slowdown, delays, idled equipment, 
removals, reconstruction, refabricating, reinstalling and other. During such periods of noncompliance 
when the Contractor’s Representative is not on site, written instructions issued by the Engineer or the 
Inspector to any employee of the Contractor is considered adequate notice to the Contractor. 
 
Whenever the Work is defined as being suspended under the provisions of this Article, any such 
suspension in excess of ten (10) calendar days shall constitute just cause for the City to terminate the 
Contract under the provisions of “Termination of Contract by City (Contractor Default)” of these General 
Conditions. 
 
00303 FAMILIARITY WITH PLANS AND SPECIFICATIONS     (9/18/07) 
 
It shall be the responsibility of the Contractor to be thoroughly familiar with all details of the Project, 
including the work of the Contractor’s forces and all Subcontractors.  The Contractor shall call the 
following to the attention of both the Engineer and the Inspector in writing within twenty-four (24) hours of 
discovery, before any Work is performed: 
  
1) Errors and omissions in the Plans and Specifications, including, but not limited to, code violations, 

typographical errors and notational errors where ambiguity or inadequate description exists; 
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2) Work on the Plans or in the Specifications which, if so constructed, would result in a conflict or 
interference with other Work or the Work of other trades, including the location of fixtures and 
equipment; 

 
3) Existing improvements visible at the job site, for which no existing disposition is made on the 

Plans or in the Specifications but which could reasonably be assumed to interfere with the 
satisfactory completion of the improvements contemplated by the Plans and Specifications. 

 
Failure to notify shall constitute a waiver by the Contractor of any claim for delay or other damages 
occasioned by such defect.  If the Contractor proceeds with the Work without instructions from the 
Engineer, the incorrect Work shall be removed and corrections made to comply with the Engineer’s 
instructions, at no cost to the City.  
 
00304 JOB CONDITIONS     (9/18/07) 
 
The Contractor shall determine the nature and types of work to be performed, ascertain all conditions 
affecting construction procedure and sequencing of Work operations in the execution of the Work, 
including condition of available roads and streets, or clearances, restrictions and other limitations 
affecting transportation and ingress and egress to the job site. This determination must be made during 
the Bidding Period with any costs and impact included within the Bid. 
 
The Contractor shall observe any “Site Security” restrictions described in the General Requirements or 
the Plans. 
 
Whenever the Work requires entry into an operating plant, occupied building, working facility or other 
secured location, observe the following unless otherwise noted: 
  
1) No vehicles are allowed except delivery trucks and Contractor’s identified vehicles and 

equipment. 
 
2) It shall be the Contractor’s sole responsibility to arrange and pay for offsite employee parking and 

to provide transportation from the parking area to the Work site. 
 
3) The Contractor shall fully cooperate with all authorities on the job site and other contractors not 

related to the Work of this Contract who might be at the job site. 
 
4) The Contractor shall fully comply with all regulations in force at the job site.  
 
00305 JOB BULLETIN BOARD     (11/27/01) 
 
When a Field Office is required, the Contractor shall provide and mount a Job Bulletin Board at the field 
office in a location where it can be readily seen by all of the Contractor employees.  The bulletin board 
shall be substantially built to a minimum size of 900 mm high x 1200 mm wide (3' x 4') shall be fitted with 
a framed safety glass door and lock.  The glass on the outside shall be protected with a 12 mm x 12 mm 
(½” x ½”) galvanized wire mesh screen permanently attached to the frame.  The bulletin board shall be 
finished inside and outside with two (2) coats of an exterior paint. 
 
00306 RESPONSIBILITY FOR SITE     (10/17/01) 
 
The Contractor is in full charge of and responsible for the job site and the Work. The “Interface/ 
Coordination Requirements” of the General Requirements describe interfaces with other contractors 
working on the job site.  No other operations of any nature shall be performed except as specifically 
authorized in the Contract Documents or as authorized by the Engineer. 
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The Contractor shall exercise care not to damage improvements and adjacent land.  The Contractor shall 
correct any damage caused within seventy-two (72) hours by restoring the land and improvements 
damaged to their original condition and shall indemnify and hold the City harmless for any such damage 
as specified in “Indemnification” of these General Conditions. 
 
00307 WORKMANSHIP AND MATERIALS     (4/12/95) 
 
All materials, parts and equipment furnished by the Contractor for the Work shall be new, high grade and 
free from defects.  Materials and work quality shall be subject to the Inspector’s approval. 
 
00308 INJURY AND ILLNESS PREVENTION - SAFETY MEASURES     (9/18/07) 
 
Safety is the responsibility of the Contractor. The Contractor shall observe and comply with the safety 
provisions of all applicable laws, building and construction Codes, safety and health regulations of the 
California Code of Regulations, and with applicable City Safety Policies. 
 
Every employer (Prime Contractor and/or Subcontractor) employed on the Project shall establish, 
implement, and maintain an effective Injury and Illness Prevention Program in accordance with Section 
3203 of the General Industry Safety Orders. 
 
Each Contractor/Subcontractor shall make the applicable Injury and Illness Prevention Program specific 
for site conditions and type of Work to be performed on the Project. 
 
Each prime Contractor and Subcontractor working on the Project shall make its Injury and Illness 
Prevention Program available to the Inspector and the Engineer prior to beginning any Work on the 
Project. 
 
If a work procedure or site condition exists that violates the Contractor’s/Subcontractor’s Injury and Illness 
Prevention Program or any other safety standard, the Engineer or Inspector may order the Contractor to 
immediately comply with said safety provisions, and the Contractor shall comply with such orders at its 
own expense.  If the Contractor fails to act promptly, the Engineer or Inspector is authorized to suspend 
the Work.  Failure of the Engineer or the Inspector to make such demands shall not relieve the Contractor 
of its obligations to secure the safe conduct of the Work. 
 
If a work procedure or site condition creates an immediate hazard to the health or safety of the public, 
City employees, property, or a licensee, the City may suspend all work on the project. Without prior 
notice, the City may also correct such hazardous conditions using other forces or contractors, at the 
Contractor’s sole expense. Any delays or impacts arising on the Work as a result of such an emergency 
shall be at the sole expense of the Contractor with no time extension, additional reimbursement for 
extended overhead, or interest on monies due, allowed for the Contractor. 
 
First aid facilities and supplies shall be kept and maintained by the Contractor at the site of the Work.  
 
The Contractor shall cause all persons within the construction area to wear protective helmets.  In 
addition, all employees of the Contractor and its Subcontractors shall be provided with, and required to 
use, personal protective and life saving equipment set forth in California Construction Safety Orders and 
the OSHA Safety and Health Standards for Construction. 
 
The Contractor shall provide safety equipment, material, and assistance to City personnel to properly 
inspect all phases of the Work, including final inspection.  Such equipment, material and assistance shall 
include, but not be limited to testing for the presence of explosive or toxic gases and oxygen deficiency in 
confined spaces, blowers, ventilators, first aid supplies and equipment, ladders, scaffolds, shoring, and 
personnel for standby assistance as required.  Personal safety devices such as harnesses, lanyards, and 
self-contained breathing apparatus will be provided by the Bureau of Contract Administration, unless 
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otherwise noted. When the Work requires specialized safety equipment, the Contractor shall provide new 
sets of such equipment, the training deemed necessary by the Inspector, and maintenance of such 
equipment. When asbestos is being removed, the requirements of the CCR, Title 8, Div. 1, Chapter 4, 
Subchapter 4, “Construction Safety Orders,” and Subchapter 7, “General Industry Safety Orders,” shall be 
implemented. 
 
In cases involving exposure of City personnel to toxic/hazardous materials and/or elements, the City 
Personnel Department, Occupational Safety Office, shall have field review authority over the Contractor’s 
operations. 
 
For additional requirements, refer to “Safety and Preconstruction Safety Conference” of the General 
Requirements. 
 
00309 PROTECTION OF PERSONS AND PROPERTY AND RESTORATION OF EXISTING 

IMPROVEMENTS     (9/18/07) 
 
The Contractor shall not destroy, remove, or otherwise disturb any existing survey monuments or 
reference points without authorization from the Engineer.  No pavement breaking or excavation shall be 
started until all survey monuments or other reference points that will be disturbed by the construction 
operations have been properly referenced by the Engineer. It shall be the Contractor’s responsibility to 
notify the Engineer and the Inspector of the time and location that Work will be done.   Such notification 
shall be sufficiently in advance of construction so that there will be no delay due to waiting for survey 
points to be satisfactorily referenced for restoration. All survey monuments or reference points disturbed, 
without authorization by the Engineer, shall be accurately restored by the City at the Contractor’s sole 
expense after all street or roadway resurfacing has been completed. 
 
Unless otherwise noted, all construction operations shall preserve existing drainage paths, vehicular and 
pedestrian access. The Contractor shall also regularly attend to dust, mud, trash, noise, debris, and 
etceteras, caused by their construction operations to prevent a public nuisance. 
 
All paved areas including asphalt concrete berms cut or damaged as a result of construction shall be 
replaced with similar materials and of equal thickness to match the existing adjacent undisturbed areas, 
except where specific resurfacing requirements have been called for in the Contract Documents or in the 
requirements of the agency issuing the permit.  All temporary and permanent pavement shall conform to 
the requirements of the affected pavement owner. All pavement which is subject to partial removal shall 
be neatly saw cut in straight lines. 
 
In order to obtain a satisfactory junction with adjacent surfaces, the Contractor shall saw cut back and 
trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an 
excavated or damaged portion of pavement. Damaged edges of pavement along excavations and 
elsewhere shall be trimmed back by saw cutting in straight lines.  All pavement restoration and other 
facilities restoration shall be constructed to finish grades compatible with adjacent undisturbed pavement. 
 
Where sidewalks have been removed for purposes of construction, the Contractor shall place suitable 
temporary sidewalks, properly protected, promptly after backfilling and shall maintain them in satisfactory 
condition until the final restoration thereof has been made. 
 
When existing planted areas are regraded, or removed and replaced because of the Contractor’s 
operations, the soil in these areas shall be prepared and the area replanted-in-kind.  All landscape 
materials shall conform to the requirements of the owner of the affected planted area.  
 
All utilities encountered along the line of the Work shall be maintained continuously in service during all 
the operations under the Contract, unless other arrangements satisfactory to the Engineer are made.  
Utilities shall include, but not be limited to, all above or below-ground conduit, pipes, ducts, cables, and 
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appurtenances associated with oil, gas, water, steam, irrigation, process, sewer, storm drain, wastewater, 
air, electrical, power, instrumentation, communication, telephone, cable, TV, and lighting systems, 
whether or not owned by the City. 
 
The Contractor shall protect all existing utilities and improvements not designated for removal.  Potholing 
for utilities and structures shown or addressed on the drawings shall be accomplished at the Contractor’s 
expense.  The Contractor shall determine the exact locations and depths of all utilities indicated on the 
Drawings.  The Contractor shall make exploratory excavations of all utilities. The Contractor, in 
conformance with City Ordinance No. 150,478, shall pothole existing subsurface installations carrying 
unstable substances to determine their locations and elevations before commencing excavation.  All such 
exploratory excavations shall be performed as soon as practicable after award of the Contract and in any 
event, a sufficient time in advance of construction to avoid possible delays to the Contractor’s Work.  
When such exploratory excavations show the utility location as indicated on the Drawings to be in error, 
the Contractor shall so notify the Inspector and the Engineer.  The Contractor should not rely upon plan 
designation of location of underground utilities.  The number of exploratory excavations and extent of 
potholing required shall be that number which is sufficient to determine the alignment and grade of the 
utility.  These costs are a part of the Bid. 
 
Prior to any excavation in the vicinity of any existing underground facilities, the Contractor shall notify the 
Inspector and the Engineer, and the respective authorities representing the owners or agencies 
responsible for such facilities, not less than three (3) Workdays, nor more than five (5) Workdays, of their 
intention to begin excavation.  The Contractor shall make arrangements for and provide access such that 
a representative of said owners or agencies may be present during such Work. 
 
Before commencing any excavation, the Contractor shall obtain an Underground Service Alert (USA) 
inquiry I.D. number.  Two workdays, shall be allowed after the I.D. number is obtained and before the 
excavation work is started so that utility owners can be notified.  If the utility owner is the City, a 
confirmation number indicating the City has been notified shall be obtained by USA and/or the Contractor 
from the appropriate City department.  The I.D. number together with the date acquired shall be reported 
to the Inspector when calling for inspection.  I.D. numbers will not be given more than ten (10) Workdays 
before starting excavation work. 
 
Unless otherwise indicated on the Plans or Specifications, where the proper completion of the Work 
requires the temporary or permanent removal and/or relocation of an existing utility or other improvement, 
which is shown on the Plans, the Contractor shall, at its own expense, remove and, without unnecessary 
delay, temporarily replace or relocate such utility or improvement to a place and in a manner as directed 
by the Engineer, and the owner of the facility.  In all cases of such temporary removal or relocation, 
restoration to former location shall be accomplished by the Contractor in a manner that will restore or 
replace the utility or improvement as nearly as possible to its former locations and to as good or better 
condition than found prior to removal.  When utilities that are to be removed are encountered within the 
area of operations, the Contractor shall notify the Engineer not less than fifteen (15) days in advance for 
necessary measures to be taken to prevent interruption of service. 
 
The Contractor shall notify the Engineer thirty (30) calendar days in advance of any proposed connection, 
and shall notify the Engineer and the Inspector twenty-four (24) hours prior to the actual connection, to 
any existing utility. 
 
Any utility or improvement which is damaged by the Contractor shall be immediately repaired at the 
Contractor’s expense, to a condition equal to, or better than, the condition it was in prior to such damage 
or temporary relocation.   If the Contractor fails or refuses to promptly repair the utility or improvement, the 
City may perform the necessary Work at the Contractor’s expense. The Contractor will also not be entitled 
to any time extension, additional reimbursement, extended overhead, or interest on monies due. The 
Contractor is not relieved of provisions of this Article even in the event such damage occurs after 
backfilling or is not discovered until after completion of backfilling. 
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All repairs to a damaged improvement shall be inspected and approved by the Inspector and an 
authorized representative of the improvement owner before being concealed by backfill or other Work.  In 
case of damage, which in the opinion of the Engineer or the Inspector, threatens the safety of persons or 
property, the Contractor shall immediately make all repairs necessary for removal of the hazard.  Should 
the Contractor fail to promptly take all necessary action, the City has the option to remove any hazard 
resulting from damages caused by the Contractor at the Contractor’s expense without waiving any other 
rights the City may have. The Contractor will also not be entitled to any time extension, additional 
reimbursement, extended overhead, or interest on monies due. 
 
In the event that the Contractor damages any existing utilities that are not shown on the Plans or the 
locations of which are not made known to the Contractor prior to excavation, the Contractor shall 
immediately notify the Inspector and take all measures necessary to prevent further damage.  The 
Contractor shall then immediately make a written report to the Engineer and shall make repairs as 
directed by the Engineer. 
 
Notwithstanding that an existing utility or substructure is not shown on the original Plans and 
Specifications, if the existence and location thereof was made known to the Contractor prior to 
excavation, the utility or substructure constitutes an existing known condition, and the Contractor is 
responsible for protecting the utility or substructure. 
 
Damage to a utility known to the Contractor shall be repaired at the Contractor’s expense. 
 
00310 NON-CONFORMING WORK     (1/30/03) 
 
Except as set forth in this Article, all non-conforming Work and materials, in place or not, shall be 
removed immediately from the site or corrected to conform to all requirements of the Contract 
Documents, by the Contractor, at the sole expense of the Contractor.  
 
If the Contractor fails to remove, replace or correct any non-conforming Work or materials within seventy-
two (72) hours of discovery, the Inspector or the Engineer may cause such Work or materials to be 
removed and replaced.  Such removal and replacement shall be at the sole expense of the Contractor 
with no entitlement to time extensions, additional reimbursement, extended overhead, or interest on 
monies due. In addition, all such cost shall be deducted from any amounts that are due or may become 
due to the Contractor. 
 
Failure of the Inspector or the Engineer to notify the Contractor of any non-conforming Work shall not 
constitute acceptance of any non-conforming Work.  The Contractor’s obligation to remove, replace or 
correct any non-conforming Work, whenever discovered, shall continue to the end of the guaranty-
warranty period provided for in “Guaranty-Warranty” of the General Requirements.  The City reserves and 
retains all rights and remedies at law against the Contractor and their Surety for correction of any and all 
latent defects discovered after the guaranty-warranty period. 
 
Any delays or impacts arising on the Work as a result of construction, fabrication or delivery of non-
conforming work or materials shall be at the Contractor’s sole expense, with no time extension, additional 
reimbursement for extended overhead, or interest on monies due allowed. 
 
Examination of covered Work may be ordered by the Engineer or the Inspector for any reason. The Work 
shall be uncovered by the Contractor and if such Work is found to be in accordance with the Contract 
Documents, the City will issue a Change Order authorizing payment for the cost of examination and 
replacement. If such Work is found to be not in conformance with the Contract Documents, the Contractor 
shall correct the non-conforming Work and the cost of examination and correction of the non-conforming 
Work shall be borne solely by the Contractor. 
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Failure of the Contractor to comply with the requirements of this Article shall constitute default of the 
Contract by the Contractor and the City may terminate the Contract as provided for in Termination of 
Contract by City (Contractor Default). 
 
00311 SUBCONTRACTORS AND SUB-SUBCONTRACTORS     (9/18/07) 
 
The Contractor shall perform on the site and with its own organization not less than fifty percent (50%) of 
the total Contract Price, unless a different percentage is designated in the Bid Proposal.  Any items 
designated "specialty items" in the Bid Proposal may be performed by subcontract and the amount of all 
such "specialty items" may be deducted from the Contract Price before computing the amount of Work 
required to be performed by the Contractor with its own organization.  The dollar value included in the 
percentage performed by the Contractor shall include the value of labor, materials and equipment to be 
incorporated or used in the Work and directly purchased by the Contractor and shall not include the value 
of Work, including labor, materials and equipment, incorporated or used in the Work, performed or 
provided by Subcontractors. 
 
To be eligible for award of this Project, the Board requires Bidders to subcontract a minimum of its total 
Bid to qualified Subcontractors, as discussed in the “Mandatory Subcontracting Minimum (MSM) 
Requirements” of the Bid Proposal. Failure to list Subcontractors and the subcontracted dollar amounts 
on the applicable pages of the Bid Proposal to satisfy the MSM is cause for the Bid to be declared 
nonresponsive and rejected by the Board. 
 
Bidders must list all Subcontractors in the Bid, regardless of the dollar amount of the work to be 
performed, if the Bidder wishes to have the Subcontract amount credited toward meeting both the MSM 
and MBE/WBE levels of participation of the Project.  Subcontractors added to the project following 
acceptance of the Bid and award of the Project will not be credited toward meeting the required MSM 
and/or MBE/WBE levels of participation for this Project. 
 
MSM credit will not be given to a joint venture partner listed as a Subcontractor by a joint venture. 
 
Listed vendors and/or Suppliers will be limited to 60% of their listed dollar value toward achieving both the 
MSM and the anticipated MBE/WBE levels of participation for this Project, unless the vendor and/or 
Supplier manufactures or substantially alters the materials/supplies. 
 
The designated percentage of the total Contract Price the Contractor is to perform may not be reduced 
below that level by the addition of Subcontractor’s added after Award of the Project. 
 
The Inspector, acting on behalf of the Board, will be responsible for approval of all Subcontractors, 
whether Bid-listed or not, and all Sub-subcontractors employed on the Project. 
 
Each Subcontractor who will perform Work or render services in an amount in excess of one-half of 1 
percent of the Contractor’s total Bid or $10,000.00, whichever is greater, must be listed in the original Bid. 
 
Subletting or Subcontracting of any portion of the Work in excess of one-half of 1 percent of the 
Contractor’s original total Bid or $10,000.00, whichever is greater, for which no Subcontractor was 
designated in the original Bid shall only be permitted in cases of public emergency or necessity, and then 
only after a finding reduced to writing as a public record of the Inspector setting forth the facts constituting 
the emergency or necessity. 
 
If the Contractor fails to specify a Subcontractor, or if the Contractor specifies more than one 
Subcontractor for the same portion of Work to be performed under the Contract in excess of one-half of 1 
percent of the Contractor’s total original Bid or $10,000.00, whichever is greater, the Contractor agrees 
that it is fully qualified to perform that portion of Work itself, and that it shall perform that portion itself. 
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The Contractor shall set forth in its Bid the following: The name, location of the place of business, 
telephone number, California State Contractor’s License Number and dollar amount of each 
Subcontractor who will perform Work, labor, service, supply specifically fabricated materials or equipment 
in an amount in excess of one-half of 1 percent of the Contractor’s total Bid, or $10,000.00, whichever is 
greater. 
 
The Contractor shall list only one Subcontractor for each portion of Work as defined by the Contractor in 
its Bid. 
 
Acceptance by the Board of its Bid is dependent upon each Bid listed Subcontractor, and all subsequently 
approved additional Subcontractors, performing the dollar value of Work listed or approved. Any 
reduction, increase, or other change to any Subcontract amount without prior approval is considered an 
Unauthorized Subcontractor Substitution and is subject to a penalty of ten (10) percent of the Subcontract 
amount, whether Bid-listed or not. A Subcontract dollar value increased or reduced as the result of a 
Change Order issued by the Engineer to add or delete from the original scope of Work shall not be 
subject to a penalty for an Unauthorized Subcontract Substitution. 
 
Acceptance by the Board of its Bid shall not entitle Subcontractors to recognition for any direct or 
contractual relationship with the City, nor shall it constitute approval of the use of any materials other than 
those specified. 
 
The Contractor shall be responsible for all acts of all Subcontractors at all tiers.  The Contractor shall 
coordinate all work performed by subcontractors in the interest of the City. 
 
All Subcontractors who will be working on the Project shall be approved in writing by the Inspector prior to 
beginning Work, regardless of the dollar amount of Work to be performed, and whether or not they were 
listed in the original Bid. 
 
Requests for approval of all Subcontractors, or request for substitution of a Subcontractor, shall be made 
in writing to the Inspector, and said request shall contain the following information for each Subcontractor: 
  
1) Project Name 
 
2) Project Work Order Number 
 
3) Subcontractor’s Name 
 
4) Subcontractor’s Address 
 
5) Subcontractor’s Phone Number 
 
6) Subcontractor’s Status ( WBE, MBE, OBE ) 
 
7) Subcontractor’s State of California Contractor License Number 
 
8) Subcontractor’s City Business Tax Registration Certificate Number (BTRC) 
 
9) Dollar amount of Subcontract work to be performed 
 
10) Description of Subcontract work to be performed  
 
Failure to provide any of the information listed will result in denial of approval until such time as the 
information is provided. 
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Failure to obtain approval of the Inspector prior to each Subcontractor performing Work on the Project 
may result in suspension of Work by that Subcontractor, removal of Work performed by unapproved 
Subcontractors, assessment of penalties, and possible sanctions against the Contractor. 
 
Additional Subcontractors may be added after the time of original Bid. The value of Work to be performed 
by additional Subcontractors may not be greater than one-half of 1 percent of the Contractor’s original 
total Bid or ten thousand dollars ($10,000.00), whichever is greater, unless the Subcontractor will be 
performing Work added by Change Order causing changes or deviations from the original Contract. 
 
The Contractor shall provide the dollar amount of Work to be performed in all requests for additional 
Subcontractors.  Failure to specify a dollar amount of Work to be performed will result in denial of 
additional Subcontractors until such time as the amount is provided. 
 
Failure of the Contractor to request and obtain approval for a reduction in either a Bid-listed Subcontract 
amount or the Subcontract amount of a Subcontract added after the original Bid shall result in a penalty of 
ten percent of the Subcontract amount. 
 
A Contractor whose Bid is accepted may not: 
  
1) Substitute any person as Subcontractor in place of a Subcontractor listed in the original Bid, 

except that the Inspector, acting on behalf of the Board, may consent to the substitution of 
another Subcontractor for one of the following situations: 

  
A) When the Subcontractor listed in the original Bid or proposal after having had a 

reasonable opportunity to do so fails or refuses to execute a written contract, when that 
written contract, based upon the general terms, conditions, plans and specifications for 
the project involved or the terms of that Subcontractor’s written bid, is presented to the 
subcontractor by the Contractor. 

 
B) When the listed Subcontractor becomes bankrupt or insolvent. 

 
C) When the listed Subcontractor fails or refuses to perform its subcontract. 

 
D) When the listed Subcontractor fails or refuses to meet the bond requirements of the 

Contractor as set forth herein. 
 

E) When the Contractor demonstrates to the Inspector’s satisfaction that the name of the 
Subcontractor was listed as a result of an inadvertent clerical error. 

 
F) When the listed Subcontractor is not licensed pursuant to the State of California 

Contractor’s License Law. 
 

G) When the listed Subcontractor refuses to obtain a City of Los Angeles Business Tax 
Receipt Certificate (BTRC). 

 
H) When the Inspector concurs with the Contractor that the Work being performed by the 

listed Subcontractor is unsatisfactory and not in substantial accordance with the Contract 
Documents, or the listed Subcontractor is delaying or disrupting the progress of the work. 

 
I) When the listed Subcontractor fails to submit an Affirmative Action Plan acceptable to the 

Inspector. 
 

J) When the Board determines that a listed Subcontractor is not a responsible contractor. 
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2) Permit a Subcontract to be voluntarily assigned or transferred or allow it to be performed by 
anyone other than the original Subcontractor listed in the original Bid, without the consent of the 
Inspector. 

 
3) Other than in the performance of Change Orders causing changes or deviations from the original 

Contract, sublet or Subcontract any portion of the Work in excess of one half of 1 percent of the 
Contractor’s total Bid as to which its original Bid did not designate a Subcontractor. 

 
4) Reduce the dollar amount of a Bid-listed Subcontract without the written approval of the 

Inspector.  
 
A request for substitution of any Subcontractor, whether Bid-listed or not, must be made in writing to the 
Inspector and must include letter(s) of explanation as to the reason for the requested substitution. 
 
It is considered a substitution if anyone other than the Bid-listed and/or approved Subcontractor(s), 
including the Contractor, performs any portion of the Work designated to be performed by said 
Subcontractor. 
 
Failure to obtain approval for a Subcontractor substitution may result in rejection of the affected Work, 
penalties assessed for failure to obtain approval, and possible sanctions by the City. 
 
All substitutions of Subcontractors, whether MBE/WBE or not, shall be approved in writing by the Board 
prior to any Work being performed by the substituting Subcontractor. 
 
The Contractor shall conduct a Good Faith Effort prior to approval of any requested Subcontractor 
substitution, regardless of the status (WBE/MBE/OBE/DBE) of the contractor being substituted for. For 
MBE/WBE Subcontractor substitution requests, the Contractor shall comply with the Good Faith Effort 
requirements of Part III (F) (2) of the Bid Proposal. The Good Faith Effort for any requested Subcontractor 
substitution must be reviewed and approved by the Special Research and Investigation Section of the 
General Services Division of the Bureau of Contract Administration, whether the Subcontractor was Bid 
listed or approved after the Award of the Project. 
 
There shall be no decrease in dollar value of Work to be performed by Subcontractors approved as a 
substitute for a Bid-listed Subcontractor without a change in scope of the Work to be performed by the 
originally Bid-listed Subcontractor.  Written evidence of a change of scope must be provided by the 
Engineer prior to approval of a change in dollar value of a Bid-listed Subcontractor. 
 
Prior to approval of the Contractor’s request for substitution, the Inspector shall give notice in writing to 
the Subcontractor affected by the Contractor’s request to substitute and of the reasons for the request.  
The notice shall be served by certified or registered mail to the last known address of the Subcontractor.  
The listed Subcontractor who has been so notified shall have five (5) Workdays within which to submit 
written objections to the substitution.  Failure to file these written objections within five (5) Workdays of 
notification shall constitute the listed Subcontractor’s consent to the substitution.   Notification by the 
Inspector may be made by phone in lieu of written notification via certified or registered mail if agreed to 
by the listed Subcontractor and followed by written request.  Upon notification by phone, the listed 
Subcontractor may file written objections within five (5) days of notification.  
 
If written objections are filed, the Inspector shall give notice of at least five (5) Workdays to the listed 
Subcontractor of a hearing on the Contractor’s request for substitution. 
 
The Contractor, as a condition to assert a claim of Inadvertent Clerical Error in the listing of a 
Subcontractor, shall within two Workdays after the time of the original Bid opening by the Board give 
written notice to the Inspector and copies of such notice to both the Subcontractor he claims to have 
listed in error and the intended Subcontractor who had bid to the Contractor prior to Bid opening. 
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Written notice of an Inadvertent Clerical Error shall be forwarded within two (2) days after the time of the 
original Bid opening by every Contractor claiming such an error.  Failure to forward such notice within the 
time prescribed shall make any such subsequent claim of Inadvertent Clerical Error invalid. 
 
Any listed Subcontractor who has been notified by the Contractor of an Inadvertent Clerical Error shall be 
allowed six (6) Workdays from the time of the Bid opening to submit to the Inspector and to the Contractor 
written objection to the Contractor’s claim of Inadvertent Clerical Error.  Failure of such listed 
Subcontractor to file such written notice within the six (6) Workdays shall constitute agreement that an 
advertent clerical error was made. 
 
The Inspector shall, in the absence of compelling reasons to the contrary, consent to the requested 
substitution based on an Inadvertent Clerical Error if: 
 
1) The Contractor, the Subcontractor listed in error, and the intended Subcontractor each submit an 

affidavit to the Inspector along any additional information as the parties may wish to submit that 
an Inadvertent Clerical Error was in fact made, provided that the affidavits from each of the three 
parties are filed within eight (8) Workdays from the time of the original Bid opening, or 

 
2) If such affidavits are filed by both the Contractor and the intended Subcontractor within eight days 

of the original Bid opening but the Subcontractor whom the Contractor claims to have listed in 
error does not submit within six (6) Workdays, to the Inspector and to the Contractor, written 
objection to the Contractor’s claim of Inadvertent Clerical Error as provided in this article. 

 
If such affidavits are filed by both the Contractor and the intended Subcontractor but the listed 
Subcontractor has, within six (6) Workdays from the time of the original Bid opening, submitted to the 
Inspector and to the Contractor written objection to the Contractor’s claim of Inadvertent Clerical Error, the 
Inspector shall investigate the claims of all parties and schedule a public hearing before the Board to 
determine the validity of such claims.  Any determination shall be based on the facts contained in the 
declarations submitted under penalty of perjury by all three parties and supported by testimony given to 
the Board.  The Board may, on its motion or that of any other party, admit testimony of other Contractors, 
any Bid registries or depositories, or any other party in possession of facts, which may have a bearing on 
the decision of the Board.   The findings of the Board shall be final. 
 
00312 RESPONSIBILITY OF CONTRACTOR TO ACT IN EMERGENCY     (11/21/01) 
 
When an emergency arises creating an imminent hazard to persons or threatening the loss or damage to 
property, the Contractor shall take prudent action without instruction from the City. The Contractor shall 
immediately notify the Engineer and the Inspector of any emergency action taken. During such 
emergencies, if the Contractor fails to act, the Engineer or Inspector may instruct the Contractor to take 
action. Should the Contractor still fail to act, the Engineer or Inspector may respond to the emergency 
with other forces or contractors at the Contractor’s sole expense. Claims for additional time, 
compensation or interest will be rejected if the Contractor’s actions or inaction created the emergency. 
Similarly, any Claims will be offset by the amount that the Contractor’s actions or inaction aggravated the 
emergency. 
 
00313 ASSIGNMENT     (2/09/95) 
 
The Contractor shall not assign, transfer, convey or otherwise dispose of this Contract or any of the 
proceeds thereunder unless written consent of the City has been obtained.  No right under this Contract 
or claim for any proceeds due or to become due hereunder shall be asserted against the City, or persons 
acting for the City, by reason of any so-called assignment, transfer or conveyance of this Contract or any 
part thereof unless such assignment, transfer or conveyance has been authorized by the written consent 
of the City.  The instrument of assignment, transfer or conveyance shall contain a clause subordinating 
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the claim of the assignee, transfer or conveyor to all prior liens for services rendered or materials supplied 
for the execution of the Work. 
 
00314 NOTIFICATION OF HAZARDOUS SUBSTANCES     (10/17/01) 
 
The existing facilities or Jobsite may contain asbestos, PCBs, corrosives, carcinogens, or other 
hazardous materials.  Should the Contractor or any of its Subcontractors, while performing Work on or in 
the vicinity of existing facilities, unexpectedly encounter any material identified in the California Code of 
Regulations, Title 8, as a hazardous material not shown on the Plans or addressed in the specifications, 
or have reason to believe that any other material encountered may be a hazard to human health and 
safety and/or the environment, the Contractor shall stop the Work, cordon off the affected area to secure 
entry, and shall immediately notify the Inspector and the Engineer. Removal and disposal of the 
hazardous material not shown on the Plans or addressed in the specifications, if the Engineer deems it 
necessary, will be done by and at the expense of the City.  The City will provide the Contractor, upon 
request, with copies of Material Safety Data Sheets (MSDS) covering hazardous materials identified by 
the Contractor that are encountered in existing facilities during the course of the Work and that are not 
removed by the City. 
 
In the event that the Contractor is delayed in the completion of the Contract solely because of such 
hazardous materials or conditions not previously identified in the Contract Documents, the Contractor 
shall be entitled to an extension of time in accordance with “Unavoidable Delay” of these General 
Conditions. 
 
For new construction Work and for all Contractor furnished supplies and equipment that may contain 
hazardous materials, the Contractor shall develop and implement a written Hazard Communication 
Program for its employees in accordance with the California Code of Regulations.  The Contractor’s basic 
written Hazard Communication Program shall be submitted to the Engineer and the Inspector prior to the 
start of Work at the site, and shall be revised and kept current as required by the continuing progress of 
the Work.  The Contractor’s Hazard Communication Program shall also include the MSDS for all 
hazardous materials the Contractor will be using at the facility.  All provisions concerning MSDS for 
hazardous materials shall be met before the hazardous material is delivered to the site. 
 
The Engineer shall be provided with three (3) copies and the Inspector with four (4) copies of the 
Contractor’s written Hazard Communication Program, Contractor provided MSDS, and all revisions and 
modifications thereto. 
 
The Contractor and Subcontractors shall comply with all State and Federal statutes and regulations on 
training, handling, storage, public notification, and disposal of hazardous materials and hazardous 
wastes.  In the event that the Contractor or its Subcontractors spills or releases hazardous materials, the 
Contractor shall immediately notify the Inspector and the Engineer and any required agencies of the spill 
or release and the Contractor shall stop the Work, and cordon off the affected area to secure entry.  
Removal and disposal of the hazardous material, if the Engineer deems it necessary, will be done by the 
City at the Contractor’s expense.  Further, the Contractor shall notify the Engineer and the Inspector 
when hazardous materials are brought on-site and when hazardous materials and hazardous wastes are 
removed from the site.  Hazardous Materials brought on site shall be accompanied by four (4) copies of 
MSDS, which shall be provided to the Inspector before such materials are unloaded. 
 
00315 INDEPENDENT CONTRACTOR     (10/21/99) 
 
The Contractor represents that it is fully experienced and properly qualified to perform the class of Work 
required for the Contract and that it is properly licensed, equipped, organized and financed to perform the 
Work.  The Contractor shall be an independent contractor. The Contractor is not an agent of the City in 
the performance of the Contract, and shall maintain complete control over its employees and its 
Subcontractors and Suppliers of any tier.  Nothing contained in the Contract or any Subcontract awarded 
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by the Contractor shall create any relationship between any Subcontractor and the City.  The Contractor 
shall perform the Work in accordance with its own methods, in compliance with the terms of the Contract. 
 
00316 INDEMNIFICATION     (10/17/01) 
 
Except for the active negligence or willful misconduct of the City, the Contractor undertakes and agrees to 
defend, indemnify and hold harmless, through legal counsel acceptable to the City, the City, and any and 
all of the City’s Boards, Officers, Agents, Employees, Assigns, and Successors in Interest from and 
against all suits and causes of action, claims, losses, demands and expenses, including, but not limited 
to, attorney's fees and cost of litigation, damage or liability of any nature whatsoever, arising out of or 
related to the performance or nonperformance by Contractor or its Subcontractors, Sub-Subcontractors, 
or Suppliers, of any tier, of any portion of the construction of the Project, including but not limited to 
Contractor’s negligent acts, errors, omissions, breach of contract, breach of warranty (express or implied), 
or willful misconduct. 
     
It is agreed that such defense and indemnity shall extend to the City’s Architect/Engineer or other Design 
Consultant providing services under written agreement with the City covering any portion of the Project.  
Provided, however, that the Design Consultant shall be solely responsible for the enforcement of any 
request made by said Consultant for indemnification or defense by the Contractor.  It is further provided 
that the City shall have no liability whatsoever for any failure of the Contractor to comply with any request 
from the consultant for indemnity or defense. 
 
It is further agreed that the defense and indemnity obligations of the Contractor under this Article shall not 
extend to the liability of the Design Consultant or its agents, employees or subconsultants, arising as a 
result of such indemnitee's own active negligence, errors or omissions or from (1) the preparation or 
approval of maps, Plans, opinions, reports, surveys, change orders, designs or Specifications, or (2) the 
giving of or failure to give directions or instructions by the indemnitee provided that such giving or failure 
to give is the primary cause of the damage or injury. 
 
00317 INSURANCE     (9/18/07) 
 
These provisions apply unless otherwise noted in the General Requirements. 
 
A) GENERAL 
 

During the term of this Contract and without limiting the Contractor’s indemnification of the City, 
the Contractor shall provide and maintain at its own expense, insurance having the limits 
customarily carried and actually arranged by the Contractor but not less than the amounts and 
types listed on the Insurance Requirements Form in these Contract Documents, covering its 
operations hereunder subject to the following conditions as they may variously apply: 

 
1) ADDITIONAL INSURED/ADDITIONAL INTEREST/LOSS PAYEE 
 

The City, its Boards, Officers, Agents, and Employees shall be included as: 
  
a) Additional Insureds in all required General Liability and Property Insurance and 

Additional Interests in all required Automobile Liability insurance. 
 
b) Named Insureds in all required Owners and Contractors Protective Liability 

insurance policies. 
 
c) Loss Payee As Its Interest May Appear in all required property, fidelity or Surety 

coverages. 
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The City and other listed above need not be named on Workers' 
Compensation/Employer's Liability, Professional Errors and Omissions and Second-party 
Legal Liability coverages (such as Garage Keepers' Legal). 

 
2) INSURANCE APPROVAL 
 

All insurance required hereunder shall conform to the City requirements established by 
Charter, ordinance or policy.  Evidence of insurance shall be submitted to the 
Department's Risk Control Coordinator and approved by the City Attorney prior to 
commencement of any Work or tenancy under this Contract in accordance with the Los 
Angeles Administrative Code. 

 
3) ALTERNATIVE PROGRAMS 
 

Alternative Risk Financing mechanisms such as Risk Retention Groups, Risk Purchasing 
Groups, off-shore carriers and captive insurance programs are subject to review of their 
financial statements by the City before an approval can be granted by the City Attorney. 

 
4) ADMITTED CARRIER/LICENSED CALIFORNIA BROKER 
 

Insurance shall be obtained from brokers or carriers authorized to transact insurance 
business in California.  Surplus lines insurance from carriers who are not admitted in 
California must be submitted through a California-licensed broker or agent. 
 
Surplus lines coverage must also contain a Service of Suit provision whereby the 
underwriters will submit as necessary to any court of competent jurisdiction in California 
and agree that all matters arising thereunder will be determined in accordance with the 
law and practice of such court.  It must further give the name and address of the 
underwriter's agent for service of process located within California or must nominate the 
California Insurance Commissioner as such agent. 

 
5) PRIORITY OF COVERAGE 
 

The Contractor’s insurance shall not call on the City’s program for contributions. 
 
6) CANCELLATION/REDUCTION IN COVERAGE NOTICE 
 

With respect to the interest of the City, if an insurance company elects to cancel 
insurance before the stated expiration date, or declines to renew in the case of a 
continuous policy, or materially reduces the coverage period by changing the retroactive 
date (if any), or the extended discovery period (if any), or reduces the stated limits other 
than by impairment of an aggregate limit, or materially reduces the scope of coverage 
which affects the City’s interest, the company will provide the City at least thirty (30) 
calendar days prior written of such election.  Notice will be made by receipted delivery 
addressed as follows:  CAO-RISK MANAGEMENT, MAIL STOP 132, CITY HALL EAST 
1240, 200 NORTH MAIN STREET, LOS ANGELES, CA 90012-4190. It is understood, 
however, that such notice to the City shall not affect the company's right to give a lesser 
notice to the Named Insured in the event of nonpayment of premium.  (L.A. Admin. Code 
Section 11.54). 

 
7) ACCEPTABLE EVIDENCE 
 

The appropriate City Special Endorsement forms, contained in Volume 1 of these 
Contract Documents, are the preferred form of evidence of insurance. Alternatively, the 
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Contractor may submit two (2) certified copies of the policy or other evidence acceptable 
to the City Attorney containing language which complies with subparagraphs 1) through 
6) above.  
 
With respect to Professional Liability insurance, either a signed copy of the Policy 
Declarations Page or a letter from the Contractor’s insurance broker certifying coverage, 
together with a thirty (30) day cancellation notice endorsement in favor of the City as 
specified in subparagraph 6) will satisfy this requirement. 

 
8) SEPARATION OF INSUREDS 
 

Except with respect to the insurance company's limits of liability, each liability insurance 
policy shall apply separately to each insured against whom a claim or suit is brought.  
The inclusion of any person or organization as an insured shall not affect any right which 
such person or organization would have as a claimant if not so included. 

 
9) RENEWAL 
 

Once the insurance has been approved by City, evidence of renewal of an expiring policy 
may be submitted on a manually signed renewal endorsement or certificate form.  If the 
policy or carrier has changed, however, new evidence as specified in paragraphs 1) 
through 8) above, must be submitted. 

 
B) AGGREGATE LIMITS/REDUCTION IN COVERAGE 
 

If any of the required insurance coverages contain aggregate limits, or apply to other operations 
or tenancy of the Contractor not related to this Contract, the Contractor shall give the City prompt, 
written notice of any incident, occurrence, claim, settlement or judgment against such insurance 
which in the Contractor’s best judgment may diminish the protection such insurance affords the 
City.  Further, the Contractor shall immediately take all reasonable and available steps to restore 
such aggregate limits or shall provide other insurance protection for such aggregate limits.  The 
City may, at its option, specify a minimum acceptable aggregate for each line of coverage 
required. 
 
The Contractor shall not make any substantial reductions in scope of coverage (e.g., elimination 
of contractual liability or reduction of discovery period) which may affect the City’s protection 
without the City’s prior written consent. 

 
C) SELF-INSURANCE AND SELF-INSURED RETENTIONS 
 

Self-insurance programs and self-insured retention in insurance policies are subject to separate 
approval by the City upon review of evidence of the Contractor’s financial capacity to respond.  
Additionally, such programs or retention must provide the City with at least the same protection 
from liability and defense of suits as would be afforded by first-dollar insurance. 

 
D) MODIFICATION OF COVERAGE 
 

The City reserves the right at any time during the term of this Contract to change the amounts 
and types of insurance required hereunder by giving the Contractor ninety (90) calendar days 
advance written notice of such change.  If such change should result in substantial additional cost 
to the Contractor, the City agrees to negotiate additional compensation. 
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E) FAILURE TO PROCURE INSURANCE 
 

The required coverage and limits are subject to availability on the open market at reasonable cost 
as determined by the City.  Non-availability or non-affordability must be documented by a letter 
from the Contractor’s insurance broker or agent indicating a good faith effort to procure the 
required insurance and showing, as a minimum, the names of the insurance carriers and the 
declinations or quotations received from each. 
 
Within the foregoing constraints, the Contractor’s failure to procure or maintain required insurance 
or a self-insurance program during the entire term of this Contract shall constitute a material 
breach of this Contract under which the City may immediately suspend or terminate this Contract 
or, at its discretion, procure or renew such insurance to protect the City’s interests and pay any 
and all premiums in connection therewith, and recover all monies so paid from the Contractor. 

 
F) UNDERLYING INSURANCE 
 

The Contractor shall be responsible for requiring indemnification and insurance as it deems 
appropriate from its consultants, agents and Subcontractors, if any, to protect the Contractor’s 
and the City’s interests, and for ensuring that such persons comply with any applicable insurance 
statutes.  The Contractor is encouraged to seek professional advice in this regard. 

 
G) WORKERS' COMPENSATION 
 

By signing this Contract, the Contractor hereby certifies that it is aware of the provisions of 
Section 3700 et seq., of the Labor Code which require every employer to be insured against 
liability for Workers' Compensation or to undertake self-insurance in accordance with the 
provisions of that Code, and that it will comply with such provisions at all such times as they may 
apply during the performance of the Work pursuant to this Contract.   
 
A waiver of subrogation in favor of the City will be required when Work is performed on City 
premises under hazardous conditions. 

 
H) ALL RISK BUILDER'S RISK/INSTALLATION FLOATER 
 

During the course of construction, the Contractor shall secure and maintain an All Risk Builder's 
Risk Insurance policy covering loss, damage or destruction of property, including materials in 
transit and stored on and off site, in an amount equal to the value of the construction and 
materials on hand. 
 
An Installation Risk or "Floater" Policy, written to cover only specific types of equipment during 
construction, may be provided to cover damage to Work or high valued equipment or materials. 
 
Coverage shall remain in force until the Work is completed and accepted by the City.  Acceptable 
evidence of coverage shall be in the form of an endorsement to the policy which names the City 
as an Additional Named Insured and as Loss Payee As Its Interest May Appear. 

 
I) TYPICAL COVERAGES REQUIRED 
 

The coverages required in A above shall be at least as broad as: 
  
1) General Liability: Insurance Services Office Commercial General Liability coverage 

(Occurrence Form CG 00 01). 
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2) Automobile Liability: Insurance Services Office Form Number CA 00 01 (Ed. 1/87) 
covering Automobile Liability, code 1 (any auto). 

 
3) Professional Liability: If applicable, errors and omissions liability appropriate to the 

consultant's profession, with a discovery period of not less than twelve (12) months after 
completion of Work or termination of Contract. 

 
J) TYPICAL LIMITS OF LIABILITY 
 

Unless otherwise specified in Form Gen. 146/IR, the Contractor shall maintain limits no less than: 
  
1) General Liability:  $1,000,000 per occurrence for bodily injury, personal injury and 

property damage.  If Commercial General Liability or other form with a general aggregate 
limit is used, either the general aggregate shall apply separately to this project/location or 
the general aggregate limit shall be twice the required occurrence limit. 

 
2) Automobile Liability:  $1,000,000 per accident for bodily injury and property damage, 

combined or equivalent in split limits. 
 
3) Employer's Liability:  $1,000,000 per accident for bodily injury or disease.  
 
1) Professional Liability:  $1,000,000 per occurrence. 

 
K) CONTRACT BONDS 
 

Before the execution of the Contract by the Board, the Bidder shall file with the Board Surety 
bonds satisfactory to the Board in the amounts and for purposes noted below.  Bonds shall be 
duly executed by a responsible corporate Surety, authorized to issue such bonds in the State of 
California and secured through an authorized agent with an office in California.  Bonds shall be 
issued by a Surety who is listed in the latest revision of U.S. Department of Treasury Circular 570, 
is authorized to issue bonds in California, and whose bonding limitation shown in said circular is 
sufficient to provide Bonds in the amount required by the Contract.  The Bidder shall pay all Bond 
premiums, costs, and incidentals.  On Contracts estimated by the Engineer to be less than $2 
million, Bonds may be obtained from an insurance company with a Certificate of Authority from 
the California Insurance Commissioner authorizing the company to write Surety insurance within 
the State of California. 
 
Each Bond shall be signed by both the Bidder and the Surety, and the signature of the authorized 
agent of the Surety shall be notarized. 
 
The Bidder shall provide two good and sufficient surety bonds.  The "Payment Bond" (Material 
and Labor Bond) shall be for not less than one hundred percent (100%) of the Contract Price, to 
satisfy claims of material suppliers and of mechanics and laborers employed by it on the Work.  
The bond shall be maintained by the Contractor in full force and effect until the Work is accepted 
by the Board, and until all claims for materials and labor are paid, and shall otherwise comply with 
the California Civil Code. 
 
The "Performance Bond" shall be for one hundred percent (100%) of the Contract Price to 
guaranty faithful performance of all Work, within the time period prescribed, in a manner 
satisfactory to the Board, and that all materials and Workmanship will be free from original or 
developed defects, and comply with requirements and guaranty specified in “Guaranty-Warranty” 
of the General Requirements. 
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Should any Surety at any time be unsatisfactory to the Board, notice will be given the Contractor 
to that effect.  No further payments shall be deemed due or will be made under the Contract until 
a new Surety shall qualify and be accepted by the Board. 
 
Changes in the Work, or extensions of time, made pursuant to the Contract, shall in no way 
release the Contractor or Surety from its obligations.  Notice of such changes or extensions shall 
be waived by the Surety.  In addition to the bonds detailed above, the Contractor shall provide a 
guarantee bond as detailed in “Guaranty-Warranty” of the General Requirements. 

 
00318 SERVICE OF NOTICE     (2/09/94) 
 
The delivering of any notice, instruction, claim or protest, or other written communication, personally to 
the Contractor or the Contractor’s Representative or to the Engineer, the Inspector, or to the City Clerk of 
the City shall constitute service therefore upon the Contractor, the Engineer, the Inspector, or the City, 
respectively. 
 
The depositing of a post-paid (Registered Mail) wrapper directed to the official address of the Contractor, 
the Engineer, the Inspector, or the City in any post office, of any notice, instruction, claim or protest, or 
written communication, shall be deemed sufficient service thereof upon the Contractor, the Engineer, the 
Inspector, or the City, respectively, and the date of said service shall be the day following the date of 
postmark. 
 
The official address of the Contractor shall be the address given in the accepted Bid or such other 
address as the Contractor may subsequently designate in writing either to the Engineer or to the City.  
The official address of the Engineer, the Inspector, and the City will be supplied to the Contractor after the 
award.  
 
00319 AGENT TO ACCEPT SERVICE     (10/21/99) 
 
The Contractor shall maintain within Los Angeles County a duly authorized agent as identified in the 
Article entitled Service of Notice to accept service of legal process on its behalf, and shall keep the City 
advised of such agent's name and address during the duration of the Contract and for three (3) years 
after the Final Payment, or as long as the Contractor has warranty obligations under the Article entitled 
“Guaranty-Warranty” of General Requirements, whichever period terminates later.  In the event that no 
such duly authorized agent is on file with the City, the Contractor agrees that the Secretary of State of the 
State of California shall be the Contractor’s agent for service of legal process. 
 
00320 THRU 00399     NOT USED 
 
00400 TEMPORARY SUSPENSION OR DELAY OF WORK     (9/18/07) 
 
If the Work of the Contract is suspended or delayed, the Contractor shall so notify the Engineer within 
twenty-four (24) hours after the start thereof.  If the Contractor is entitled to reimbursement for such 
suspension or delay, as specified hereinafter, the Contractor shall submit a completely detailed statement 
of the costs thereof, to the Engineer, within twenty (20) calendar days after the termination thereof.  
Failure to submit such statement of costs or notification within the time specified shall be deemed a 
waiver of any claims for delay or damages or both by the Contractor. 
 
If the Work of the Contract is suspended or delayed through no fault of the City, except as provided for in 
Unavoidable Delay of these General Conditions, all expenses and losses shall be borne by the Contractor 
with no time extension, additional reimbursement for extended overhead, or interest on monies due, 
allowed to the Contractor. 
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If the Work of the Contract is suspended or delayed by an act of the City, or by failure of the City to 
furnish required information, and the Contractor thereby incurs expenses or sustains losses which could 
not have been avoided by the judicious handling of forces and equipment, and if by a diligent prosecution 
of the Work the Contractor could not have completed the Work before such suspension, the Contractor 
will be paid such amount as the Engineer may find to be a fair and reasonable compensation for such 
part of the Contractor’s actual loss.  In no case shall any compensation be made to cover any loss other 
than actual cash paid for wages, rental of equipment, and materials used in protection of the Work, all of 
which must be supported by satisfactory written evidence.  Such wages shall not include the wages or 
salary of any individual not necessary for protection of the Work.  The Contractor shall not be entitled to 
any mark-up for overhead or profit on damages or for extended duration or for interest on monies due for 
work satisfactorily completed prior to the suspension or delay. 
 
The Contractor shall maintain complete and accurate daily records of all costs due to delay, clearly 
distinguishing them from the costs of other portions of the Work, and shall submit a detailed written report 
of such costs to the Engineer and the Inspector within twenty (20) calendar days of incurring the delay. 
Failure to comply shall result in waiver by the Contractor to any claims for additional payment and 
schedule change.  In addition, the Contractor shall submit evidence of any cause of delay specified herein 
if it has not already done so. 
 
As soon as practicable, following receipt of such report and evidence, if required, the Engineer will 
determine the nature and extent of such costs and will, if the Engineer finds that payment is due, issue a 
Change Order therefor, subject to the provisions in “Change Orders” of the General Requirements.  If the 
Engineer determines that payment is not due, the Contractor will be so advised in writing.  Should the 
Contractor disagree with such finding, Contractor may submit a notice of protest to the Engineer as 
provided in Claims and Protests. The Contractor shall provide the Engineer with access to its daily cost 
records or certified copies thereof as requested.  All such records shall be retained by the Contractor and 
open to inspection and audit by the City and the Engineer. Except for the additional compensation 
provided hereinbefore, the Contractor shall have no claim for damage or compensation for any delay or 
hindrance whether or not contemplated by the Contract. 
 
00401 UNAVOIDABLE DELAY     (10/17/01) 
 
Should the Contractor be obstructed or delayed in the completion of the Work from causes beyond its 
control and without its fault or negligence, and solely due to acts of God, acts of government in its 
sovereign capacity, riots, insurrections, wars, fires, floods, earthquakes, tidal waves, epidemics, 
quarantine restrictions, industry-wide strikes, freight embargoes, or unusually severe weather, it shall be 
entitled to a noncompensable extension of time. 
 
The Contractor shall only be entitled to a noncompensable extension of time for Unavoidable delay in the 
Work which negatively impacts the critical path of the approved project schedule, and causes the Work of 
the project to extend beyond the approved Contract Completion date.    
 
The Contractor shall be entitled to a noncompensable time extension only if it notifies the Engineer and 
the Inspector immediately at the time the Contractor is prevented from proceeding with the Work and 
follows with written notification of the causes of the delay within five (5) calendar days from the beginning 
of any delay. Also, the Contractor shall notify the Engineer and the Inspector immediately at the end of 
the delay and follow up with written notification of the cessation of delay within five (5) calendar days from 
the end of the delay. 
 
Any claim for a time extension shall be made in writing within twenty (20) calendar days after the 
conclusion of the delay.  The Engineer and the Inspector shall ascertain the facts and the extent of the 
delay and extend the time for completing the Work if, in their judgement, the findings of fact justify such 
an extension.  The Engineer’s decision shall be final and conclusive, subject only to appeal as provided 
by Claims and Protests. 
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00402 ARCHAEOLOGICAL AND PALEONTOLOGICAL DISCOVERIES     (9/18/07) 
 
If items of archaeological or paleontological interest are discovered, the Contractor shall immediately 
cease excavation in the area of discovery and shall not continue until ordered by the Engineer.  When 
resumed, excavation operations within the area of discovery shall be as directed by the Engineer. 
 
Such discoveries include antiquated dwelling sites, stone implements or other artifacts, animal bones, 
human bones, fossils and the like. The Contractor shall be entitled to an extension of time and 
compensation in accordance with the provisions of Temporary Suspension or Delay of Work. 
 
00403 COORDINATION WITH OTHER CONTRACTS     (1/30/03) 
 
The Board may allow other work at the site by the City’s own forces, utility owners or other direct 
contracts.  If such other work to be performed was not noted in the Contract Documents, written notice 
thereof will be given to the Contractor prior to starting any such other work; and, if the Contractor believes 
that such performance will involve additional expense to the Contractor or requires additional time and the 
parties are unable to agree as the extent thereof, the Contractor may make a claim therefor as provided 
under Claims and Protests. 
 
Paving of roadway areas shall be withheld until planned utility changes or installations have been made 
under City permits and until verifications of completion of all such changes or installations have been 
received by the Inspector.  The Contractor is responsible for assuring that verifications are submitted by 
the utilities.  Underground final inspection and acceptance of sewer and storm drain installations shall 
precede paving operations. 
 
The Contractor shall afford each utility owner and other contractor who is a party to such a direct contract 
(or the City, if the City is performing the additional work with City employees) proper and safe access to 
the site and a reasonable opportunity for the introduction and storage of materials and equipment and the 
execution of such work, and shall properly connect and coordinate the Work with theirs. The Contractor 
shall do all cutting, fitting and patching of the Work that may be required to make its several parts come 
together properly and integrate with such other work. The Contractor shall not endanger any work of 
others by cutting, excavating or otherwise altering their work and will only cut or alter their work with the 
written consent of the Engineer and the others whose work will be affected.  The duties and 
responsibilities of the Contractor under this Article are for the benefit of such utility owners and other 
contractors to the extent that there are comparable provisions for the benefit of the Contractor in said 
direct contracts between the City and such utility owners and other contractors. 
 
If any part of the Contractor’s work depends upon proper execution or results of the work of any such 
other contractor or utility owner or the City, the Contractor shall inspect and promptly report to the 
Engineer in writing any delays, defects or deficiencies in such work that renders it unavailable or 
unsuitable for such proper execution and results.  The Contractor’s failure to do so will constitute an 
acceptance of the other Work as fit and proper for integration with the Contractor’s Work. The exception 
is latent defects in the other work. 
 
00404 TERMINATION OF CONTRACT BY CITY (CONTRACTOR NOT AT FAULT)     (9/18/07) 
 
The Contract may be terminated, in whole or in part, at any time, by the City, at its sole discretion, without 
cause and for the City’s convenience.  Such termination will be accomplished by delivery of a written 
“Notice of Termination” to the Contractor, specifying the extent to which performance of the Work under 
the Contract or portion of the Contract shall be terminated and the date upon which such termination shall 
become effective. 
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After receipt of a Notice of Termination, except as otherwise directed by the City, the Contractor shall: 
  
1) Stop Work under the Contract on the date and to the extent specified in the Notice of 

Termination. 
 
2) Notify the City in writing of all outstanding orders, Subcontracts and contracts entered into by 

Contractor for performance of the Work, including the (I) name and address of the vendor, 
supplier or Subcontractor; (ii) a copy of the complete contract, order or Subcontract; (iii) an 
accounting of the Work performed and compensation earned by the vendor, supplier or 
Subcontractor, and (iv) such other information as the City may request to assist it in determining 
whether to terminate or accept assignment of the order, Subcontract or contract. 

 
3) Upon written notice by City, terminate all Subcontracts, orders and contracts, of any tier, related 

to the performance of the Work that the City determines shall be terminated and not assigned.  
Place no further orders or Subcontracts for Goods or services, except as may be necessary for 
completion of that portion of the Work that has not been assigned. 

 
4) Place no further orders or Subcontracts for Goods or services, except as may be necessary for 

completion of that portion of the Work that has not been terminated. 
 
5) Settle outstanding liabilities and Claims arising out of such termination of orders and 

Subcontracts, with the Acceptance of the City if required (which Acceptance shall be final for the 
purposes of this Article). 

 
6) Assign to the City in the manner, at the times, and to the extent directed by the City all of the 

rights, titles, and interests of the Contractor under such orders, contracts and Subcontracts so 
terminated. 

 
7) Transfer title and deliver to the City in the manner, at the times and to the extent directed by it, 

the fabricated or unfabricated parts, Work in process, completed Work, supplies, and other 
Goods procured as a part of, or acquired in connection with the performance of the Work 
terminated; and completed or partially completed plans, drawings, information and other items 
that would have been required (per the Specifications) to be furnished to the City if the Contract 
had been completed. 

 
8) Use its best efforts to sell the property of the types referred to above in the manner, at the times, 

to the extent, and at the price(s) directed or authorized by the City, providing that the: 
 

A) Contractor is not required to extend credit to any purchaser; 
 

B) Contractor may acquire any such property under the prescribed conditions; and/or 
proceeds of any such transfer or disposition are applied or otherwise credited to reduce 
payments made by the City to the Contractor under the Contract. 

 
9) Take any action that may be necessary, or that the City may direct, for the protection and 

preservation of the property related to the Contract that is in the possession of the Contractor and 
in which the City has or may acquire an interest. 

 
10) Complete performance of that portion of the Work that has not been terminated by the Notice of 

Termination, as applicable and in accordance with the Contract.  
 
After receipt of a Notice of Termination for the City's convenience, the Contractor shall submit its 
termination Claim to the City requesting payment of such sums as are permitted under the terms of this 
Article, in the form and with the certification(s) prescribed by the City for Claims and Protests.  Such Claim 
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shall be submitted promptly but in no event later than thirty (30) days from the effective date of 
termination, unless one or more extensions are granted in writing by the City upon written request by the 
Contractor during such six-month period or authorized extension thereof.  However, the City may receive 
and act upon any termination Claim at any time after the thirty (30) days period or any extension thereof, 
if it determines that the facts justify such action.  Upon failure of the Contractor to submit its termination 
Claim within the time specified, the City will determine the amount due the Contractor, if any, on the basis 
of information available, and will pay the Contractor the amount so determined. Such determination shall 
be final and binding and payment shall be in full settlement for the Work performed under the Contract. 
 
Subject to the provisions of this Article, the Contractor and the City may agree upon the total or partial 
amount to be paid to the Contractor by reason of the total or partial termination pursuant to this Article.  
The agreed upon amount shall under no circumstances include any sum for lost profits on the terminated 
portion of the Work or for consequential damages, of any kind.  If agreement is reached, the Contract will 
be amended by Modification accordingly and the Contractor will be paid the agreed upon amount. 
 
In the event of failure of the Contractor and the City to agree on the total amount to be paid the Contractor 
by reason of the termination of Work pursuant to this Article, the City will pay the Contractor the amounts 
determined by the City as follows, exclusive of any amounts agreed upon in accordance with the 
preceding Paragraph: 
 
The Contractor’s actual cost for the Work properly performed by the Contractor as of the date of 
termination, including a 5% allowance for profit on such costs; plus, the reasonable cost of preserving and 
protecting property; plus, other reasonable costs incidental to the termination of the Work under the 
Contract, including expense incurred to determine the amounts due; provided however, that the maximum 
payable or paid for any portion of the completed Work shall not exceed the values listed in the 
corresponding bid item of Schedule of Values. 
 
The total sum to be payable or paid to the Contractor, exclusive of the settlement amounts described in 
the Paragraph immediately above, shall not exceed the total Contract Price less the: 
  
1) Payments made previously by the City for the Work; plus 
 
2) A prorated portion of the total Contract Price for the terminated portion of the Work as determined 

by the Engineer.  
 
Except for normal spoilage and to the extent that the City will have otherwise expressly assumed the risk 
of loss, the fair value (as determined by the City) of property that is destroyed, lost, stolen, or damaged 
(so as to become undeliverable to the City or other buyer as described above) shall be excluded from the 
amounts paid to the Contractor. 
 
In arriving at the amount due the Contractor under this Article, a deduction shall be made for the 
following: 
  
1) Any claim that the City may have against the Contractor in connection with the Contract; and  
 
2) The agreed upon price for and/or proceeds from the sale of goods or other items acquired or sold 

by the Contractor that have not been otherwise recovered by or credited to the City.  
 
Under such terms and conditions as it may prescribe and at its sole discretion, the City may make partial 
payments against costs incurred by the Contractor in connection with terminated portion of the Contract 
whenever the City decides that the aggregate of such payments is within the amount to which the 
Contractor is entitled hereunder.  If the total of such payments is in excess of the amount finally agreed 
upon or determined to be due under this Article, such excess shall be payable by the Contractor to the 
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City upon demand together with interest at a rate equal to that set forth in California Code of Civil 
Procedure, Section 685.010. 
 
Under no circumstances shall the Contractor be entitled to anticipatory or unearned profits or 
consequential damages as a result of a termination of partial termination under this Article, or for any 
other termination by the City.  The payment to the Contractor determined in accordance with this Article 
shall constitute the exclusive remedy of the Contractor for termination hereunder. 
 
Anything contained in the Contract to the contrary notwithstanding, a termination under this Article shall 
not waive any right or claim to damages that the City may have; the City may pursue any course of action 
that it may have by law or under the Contract; and shall not relieve Contractor of its warranty obligations 
with respect to any Work performed prior to such termination. 
 
If the termination hereunder is only for a part of the Work, the Contract Price shall be reduced by the 
amount of the Contract Price applicable to the portion of the Work which is terminated, including 
overhead and profit, on the basis of one or more of the following: 
  
1) Unit prices stated in the Contract or agreed upon by the City and the Contractor. 
 
2) A lump sum determined by the Engineer, based on the estimate costs including overhead and 

profit of the terminated portions of the Work.  
 
00405 TERMINATION OF CONTRACT BY CITY (CONTRACTOR DEFAULT)     (9/18/07) 
 
In the event of conduct by the Contractor which is determined by the Engineer or the Inspector to 
constitute default, the City may either suspend the Work under the provisions of Temporary Suspension 
or Delay of Work of these General Conditions or, upon ten (10) calendar days' written notice to the 
Contractor, terminate the Contract as provided herein.  Default by the Contractor shall occur whenever it 
shall declare bankruptcy; become insolvent or assign its assets for the benefit of its creditors; fail to 
provide materials, equipment, or workmanship meeting the requirements of the Specifications; disregard 
or violate provisions of the Contract Documents or the Engineer’s or the Inspector’s instructions; cause a 
material breach of the Contract; fail to prosecute the Work according to the approved progress schedule; 
or fail to provide a qualified representative, competent workers or Subcontractors.  Upon request, the 
Contractor will be provided a hearing by the Board to contest the recommendation of the Engineer or the 
Inspector as to default by the Contractor.  
 
In the event the Contract is terminated pursuant to this Article, the City may take possession of the Work 
and of all materials, tools, equipment, and property of the Contractor, which have been provided in 
connection with the Work, and may complete the Work by whatever method or means the City may 
select.  The unpaid balance of the Contract cost for completing the Contract Work shall be used to 
complete the Work in accordance with the Contract Documents.  If cost of completing the Work exceeds 
the unpaid balance, the Contractor shall pay the excess amount to the City. If such cost is less than the 
unpaid balance, the Contractor shall not have claim to the difference except to such extent as may be 
necessary, in the opinion of the Engineer, to reimburse the Contractor or the Contractor’s sureties for any 
unpaid expense properly incurred for materials, tools, equipment, property, and labor devoted to the 
prosecution of the Work, or which the City shall have received the benefit.  In computing such expenses, 
as it relates to equipment and property, the salvage value at completion of Work shall be deducted from 
the salvage value at the time the Contract was terminated, and the difference shall be considered as an 
expense. If after termination for failure of the Contractor to fulfill contractual obligations (Contractor 
Default), it is determined by a Court of competent jurisdiction that the Contractor had not failed to fulfill 
contractual obligations, the termination shall be deemed to have been for the convenience of the City.  In 
such an event, adjustment of the Contract Price shall be made as provided in Termination of Contract by 
City (Contractor Not at Fault)”. 
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00406 PARTIAL ACCEPTANCE     (9/18/07) 
 
The City shall have the right to utilize or place into service any item of equipment or other usable portion 
of the Work prior to completion of the entire project. The Engineer will notify the Contractor in writing 
identifying the specific portion or portions of the Work to be so utilized or otherwise placed into service.  
Following inspection by the Bureau of Contract Administration's Final Inspector and completion of a 
Partial Final Inspection Correction List, a “Statement of Partial Completion” will be issued. 
 
It shall be understood by the Contractor that until a “Statement of Partial Completion” is issued, all 
responsibility for care and maintenance of all items or portions of the Work to be placed in use shall be 
borne by the Contractor.  Upon issuance of a “Statement of Partial Completion”, the City will accept 
responsibility for the protection and maintenance of all such items or portions of the Work described in the 
written notice, and it is further understood that the manufacturer's warranties of any affected equipment 
will commence not later than the date for commencement of the warranties indicated on the “Statement of 
Partial Completion”.  However, the Contractor shall retain full responsibility for satisfactory operation of 
the total project and the Contractor’s guarantee period shall commence only after the issuance of the 
Statement of Completion. Such guarantee of total systems operation shall include that portion or portions 
of work covered by the “Statement of Partial Completion”. 
 
The issuance of a “Statement of Partial Completion” for any part of the Work shall not relieve the 
Contractor of its obligation to promptly remedy any omissions and latent or unnoticed defects in the Work 
covered by the “Statement of Partial Completion”.  The City shall have the right to restrict the Contractor’s 
use of the occupied portion of the Work but shall allow the Contractor reasonable access to complete or 
correct items required by the Contract Documents. 
 
The City may, if the Work is progressing satisfactorily, release part of the retention on portions of the 
Work for which a “Statement of Partial Completion” has been issued, provided that the following 
conditions have been met: 
  
1) Partial Final Inspection corrections have been completed to the satisfaction of the Inspector on 

the portions of work to be utilized or placed into service; 
 
2) The Contractor submits a written request to the Inspector for release of retention which includes a 

verifiable valuation of the identified portions of the Work covered by the “Statement of Partial 
Completion”; 

 
3) Impacted Subcontractors, major suppliers and the Contractor’s Surety all agree in writing to 

release of retention; 
 
4) There are no Stop Notices on file with the Board against the Contractor involving any portion of 

the affected Work; and 
 
5) Both the Engineer and Inspector agree that a portion of the retention should be released for the 

affected Work.  
 
00407 FINAL ACCEPTANCE     (02/21/08) 
 
When all work has been completed to the satisfaction of the Inspector, the Inspector shall request in 
writing a Full Final Inspection be performed by the Final Inspector.  The Full Final Inspection conducted 
by the Final Inspector may include the Contractor and the Engineer.  A Final Inspection Correction List 
will be provided to the Contractor and the Engineer upon completion of the Final Inspection.  All 
corrections listed on the Final Inspection Correction List shall be completed within thirty (30) days of 
issuance of the Final Inspection Correction List.  Failure to complete all corrections within thirty (30) days 
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of issuance of the Final Inspection Correction List shall result in the Final Inspection being performed 
again. 
 
The date of completion of the Project shall be the date of Final Field Acceptance of the Project when all 
physical corrections have been completed.  The Final Inspector will issue the Statement of Completion 
indicating the date of Final Field Acceptance of the Project. 
 
If there are no physical corrections to be completed following the Full Final Inspection, the Final Inspector 
will issue the Statement of Completion indicating the date of Final Field Acceptance of the Project. 
 
Final Field Acceptance of the Project shall establish the following: 
 
1) Start date of the Contractor’s material and workmanship Guaranty-Warranty for  
  the total Project. 
 
2) Start date of any equipment or material warranties which had not previously been  
 started. 
 
3) Date the City assumes responsibility for maintenance, security, and safety of the  
 Project. 
 
Upon issuance of the Statement of Completion by the Final Inspector and completion of all administrative 
requirements of the contract, the Inspector of Public Works and City Engineer shall prepare a Joint 
Report which contains the recommendation of the Inspector of Public Works that the Board accept the 
Project.  The Board will formally accept the project based on the information contained in the Joint 
Report.  
 
00408 LIQUIDATED DAMAGES     (9/18/07)  
 
Time is of the essence in completing the Work required by the Contract.  If the Contractor fails or refuses 
to complete the Work or any part thereof within the time fixed by the terms of the Contract, or any 
approved extension thereof, the actual damage to the City due to the delay will be difficult or impossible 
to determine.  In lieu thereof, the Contractor shall pay to the City, as fixed and agreed, liquidated 
damages for each day of delay in completion, the sum or sums as set forth in the Contract Documents.  
The Contractor shall be liable for the amount thereof. The City reserves the right, however, to terminate 
the Contractor’s completion of the Work, charging against the Contractor and its sureties any excess cost 
occasioned the City thereby, together with liquidated damages accruing until such time as the City may 
reasonably complete the Work. 
 
Permitting the Contractor to continue and complete the Work, or any portion thereof, after the time fixed 
herein for completion, or after the expiration of any extensions of said time, shall in no way operate as a 
waiver on the part of the City of any of its rights under the Contract. 
 
00409 THRU 00499     NOT USED 
 
 
00500 CHANGES AND EXTRA WORK     (9/18/07) 
 
The Engineer may, at any time, without notice to the Sureties, by written order designated or indicated to 
be a Change Order, order performance of extra work or make any change, addition or deletion in the 
Work, including but not limited to changes in the Specifications including Plans and designs; in the time, 
method or manner of performance of the Work; in the City furnished facilities, equipment, materials, 
services, or site; or directing acceleration in the performance of the Work. 
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Upon receipt of such Change Order, the Contractor shall promptly proceed with the Work covered 
thereby, which shall be performed in accordance with the provisions of the Contract Documents except as 
otherwise specifically provided. 
 
In the event that Contractor receives any written order or direction by the Engineer or Inspector that is not 
so designated or indicated to be a Change Order, but which Contractor believes to constitute an extra, 
change, addition or deletion in the Work, then Contractor shall, prior to performance of any Work related 
thereto, give written notice to the Engineer and Inspector confirming Contractor’s belief that such order or 
direction is believed to be a Change Order within one (1) working day of Contractor’s receipt of such 
order or direction.  Compensation for the extra, change, addition, or deletion in the Work will be in 
accordance with the provisions of “Change Orders” of the General Requirements. 
 
Contractor conclusively waives any right to additional compensation, costs, expenses, damages or 
extension of time associated with an extra, change, addition or deletion to the Work that is performed by 
Contractor without either (i) a written order signed by the Engineer designated or indicated to be a 
Change Order and any change, addition or deletion, or (ii) a written notice issued by Contractor in 
accordance with the provisions of this Article. 
 
During the progress of the Work, it may be necessary for the Engineer to issue written field orders in the 
form of an Emergency Change Order. Upon receipt, The Contractor shall immediately proceed with the 
Engineer’s written directive to the limits described in Authority of the Board, Engineer, and Inspector. 
 
Except as provided in this Article, no other order, statement, or conduct of the Engineer or Inspector shall 
be treated as a change under this Article or shall entitle the Contractor to an adjustment in the Contract 
Price or Contract Completion Date. 
 
Except for claims based on defective Specifications, no Claim for any change under this Article shall be 
allowed for any costs incurred more than twenty (20) calendar days before the Contractor gives written 
notice as required.  Except as otherwise provided in the Contract Documents, in the case of defective 
specifications for which the Engineer is responsible, the adjustment shall include any increased cost the 
Contractor reasonably incurred in attempting to comply with those defective specifications. 
 
If the Contractor intends to assert a Claim for an adjustment in the Contract Price under this Article, it 
must, within twenty (20) calendar days after receipt of a written Change Order or the furnishing of a 
written confirmation notice as hereinbefore specified, submit a written statement to the Engineer setting 
forth the general nature and monetary extent of such claim and all factual grounds therefor, including 
documented actual costs.  The Contractor may include the statement of claim in the written notice as 
hereinbefore specified. Failure to comply with the twenty (20) calendar day notice requirement shall be 
deemed a waiver of Claims by the Contractor. 
 
No adjustment shall be made under this Article for any suspension, delay, interruption, change or any 
other cause, to the extent that an adjustment is provided for or excluded under any other provision of the 
Contract. 
 
Recovery of compensation, costs, expenses or damages resulting from delay, disruption, hindrance, or 
interference in the performance of the Work (including without limitation interruption of schedules, 
extended, excess or extraordinary  field overhead and indirect overhead costs, loss of productivity and 
the impact, ripple or cumulative effect on other Work), shall not be permitted, and all rights thereto are  
conclusively waived by Contractor. 
 
No Claim by the Contractor shall be allowed if the Claim is made after final payment under this Contract. 
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00501 DIFFERING SITE CONDITIONS     (9/18/07) 
 
Upon discovery and before further disturbance of any differing site conditions, the Contractor shall 
immediately notify the Inspector and the Engineer, followed by a written notice to the Engineer within 
twenty-four (24) hours of subsurface or latent physical conditions at the site differing materially from those 
indicated in the Contract Documents; or unknown physical conditions at the site, of an unusual nature, 
differing materially from those ordinarily encountered and generally recognized as inherent in the Work of 
the character provided for in this Contract; or materially differing from that represented in the Contract 
Documents which the Contractor believes may be hazardous waste (as defined in the California Health 
and Safety Code and is required to be removed to a Class I, Class II or Class III disposal site in 
accordance with provisions of existing law).  
 
The Engineer will promptly investigate the conditions.  If the Engineer finds that conditions materially 
differ and will cause an increase or decrease in the Contractor’s cost or the time required to perform any 
part of the Work, the Engineer will adjust the Contract by Change Order. 
 
If the Contractor disagrees with the Engineer’s determination the Contractor may request an adjustment 
to the Contract Price or Contract Completion Date. Within twenty (20) calendar days after it first 
discovered, or should have discovered in the exercise of diligence and extreme care, the existence of 
such Differing Site Condition, submit a written statement setting forth a detailed cost breakdown 
described in “Change Orders” of the General Requirements. The statement must include the Contractor’s 
basis and calculation of the costs saved or incurred, detailed information demonstrating the effect on the 
Contractor’s schedule of performance (in the same manner as required by the Contract Documents for 
requesting an extension of time), identification of the Escrow Bid Documents that formed the basis of the 
Contractor’s Bid to perform the Work affected by such conditions, and a complete and detailed 
explanation of the factual basis for the request. 
 
Failure by the Contractor to strictly comply with the requirements of this Article concerning the timing and 
content of any notice of Differing Site Conditions or of any request for adjustment in Contract Price or 
Contract Completion Date based on Differing Site Conditions shall be deemed a waiver of any Claim by 
the Contractor for increase in the Contract Price or extension of the Contract Completion Date by reason 
of such conditions. 
 
No Claim by the Contractor for an adjustment hereunder shall be allowed if asserted after final payment 
under this Contract. 
 
00502 THRU 00599     NOT USED 
 
 
00600 CLAIMS AND PROTESTS     (9/18/07) 
 
A Claim that involves an extra, change, addition or deletion to the Work as set forth in Changes and Extra 
Work shall arise upon issuance of a final decision of the Engineer denying, in whole or in part, a request 
for adjustment in the Contract Price or Contract Completion Date; provided however, that failure to 
comply with the requirements of the articles for Changes and Extra Work or Differing Site Conditions shall 
be conclusively deemed to constitute grounds to deny such Claim.  
 
A Claim that does not involve an extra, change, addition or deletion to the Work may be asserted only if 
the Contractor shall immediately and prior to performing the Work affected thereby give written notice to 
the Engineer and the Inspector of such circumstances and of Contractor’s intention to file a Claim based 
thereon.  Unless otherwise directed by the Engineer, the Contractor shall proceed without delay to 
perform the Work and to conform to any order, instruction, or decision of the Engineer with respect 
thereto.  
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The Contractor shall, within twenty (20) calendar days after it first knew, or in the exercise of diligence 
and extreme care should have known, of the circumstances giving rise to the Claim, file a written Claim 
with the Engineer, stating in detail all objections, grounds and reasons therefor.  The Contractor shall, 
upon instruction by the Engineer or the Inspector, provide, within ten (10) days or such other time as 
agreed to between the Engineer, and the Contractor, any and all documents, records or other materials 
identified by the Engineer or the Inspector as necessary for the resolution of the Contractor’s Claim. 
 
Claims seeking time extensions shall be accompanied by such documentation as is required by 
“Contractor’s Construction Schedule and Reports” of the General Requirements.  Claims seeking 
recovery of compensation or adjustments to the Contract Price, whether or not based on extras, changes, 
additions or deletions to the Work, shall be in the form of Change Order Cost Quotations prepared in 
accordance with and subject to all of the requirements of “Change Orders” of the General Requirements, 
including without limitation the prohibition on use of “total cost” and “modified total cost” methodologies. 
 
Contractor waives all rights to assert any claims or seek any relief in the form of extensions of time or 
recovery of additional compensation, costs, expenses, damages from the City that are not presented as a 
Claim in the manner specified and within the time stated herein.  Contractor further hereby agrees that in 
the interest of avoiding the additional expense and potential inequity of piecemeal resolution of Claims, all 
decisions by Engineer shall be final and binding not only as to all matters asserted in the Claim, but also 
as to all matters (including without limitation all rights to extensions of time and recovery of extra 
compensation, costs, expenses and damages) not asserted in the Claim that were known to Contractor, 
or that could have been reasonably discovered by Contractor in the exercise of diligence and extreme 
care, at the time of submission of the Claim and that are in any way related to the subject matter of the 
Claim.  All orders, instructions and decisions of the Engineer or the Inspector will be limited to matters 
properly falling within their respective authority as specified in Authority of the Board, Engineer and 
Inspector. 
 
The Contractor will be informed of the Engineer’s or the Inspector’s decision within thirty (30) days after 
the Contractor last submits data pertinent to the Claim previously mentioned. In the case of a Claim that 
involves an extra, change, addition or deletion to the Work as set forth in Changes and Extra Work, if the 
Contractor accepts the decision of the Engineer or Inspector, then the Contractor and City shall enter into 
a Change Order adjusting the Contract Price and Contract Completion Date in accordance with such 
decision. In case a Claim does not involve an extra, change, addition or deletion to the Work as set forth 
in Changes and Extra Work and the Contractor accepts the decision of the Engineer or Inspector, then 
the Contractor and City shall enter into a Change Order setting forth the terms of the decision and, if 
appropriate, its effect on the Contract Price or Contract Completion Date. If the Contractor does not 
accept the decision of the Engineer or Inspector, it is recommended that further appeal of the Engineer’s 
decision be conducted in accordance with the Issue Resolution Ladder, as defined in “Opportunity to 
Partner” of the General Requirements.  If the dispute cannot be settled, the Contractor must elevate the 
appeal to the Dispute Review Board (if provided for under the terms of the General Requirements) or to 
the Board of Public Works (if the Contract Documents do not provide for a Dispute Resolution Board) in 
writing within twenty (20) calendar days after receipt of the Engineer’s decision. The Board shall afford 
the Contractor an opportunity to be heard and to offer evidence in support of its appeal.  All 
determinations of the Board with respect to Claims shall be final and binding. 
 
In all matters concerning the validity, interpretation, performance, effect or otherwise of the Contract, the 
Federal regulations (if and to the extent expressly incorporated by reference in the Contract Documents), 
the laws of the State of California, and the Charter of the City of Los Angeles shall govern and be 
applicable.  Pending final disposition of a Claim, the Contractor shall proceed diligently with the 
performance of the Contract and in accordance with the previously mentioned decision. 
 
Any Claim, including without limitation any Claim filed on behalf of or having its source in a claim by 
Subcontractor, Sub-Subcontractor, or Supplier, at any tier, which the Contractor chooses to make to the 
City, shall be accompanied by the certification language set forth below signed by a responsible 
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managing officer of the Contractor’s organization, who has the authority to sign Subcontracts or Purchase 
Orders on behalf of the Contractor, and who has personally investigated and confirmed the truth and 
accuracy of the matters set forth in such certification.  Submission of certification in accordance herewith 
is a condition precedent to the City’s consideration of or decision on the Claim and to the filing and 
maintenance of any legal action or proceeding to enforce or recover monies under such Claim.  Failure to 
submit such a certification along with the Claim shall result in the Claim being returned to the Contractor 
without any decision, and shall waive the Contractor’s right to pursue the Claim either on its own behalf or 
on behalf of such Subcontractor or Supplier. 
 
I hereby certify under penalty of perjury that I am a managing officer of             (Contractor’s name)              
and that I have reviewed the Claim presented herewith on Contractor’s behalf and/or on behalf of      
(Subcontractor’s/Supplier's name(s))       and that the following statements are true and correct: 
  
1) The facts alleged in or that form the basis for the Claim are true and accurate; and, 
 
2) Contractor does not know of any facts or circumstances, not alleged in the Claim, that by reason 

of their not being alleged render any fact or statement alleged in the Claim materially misleading; 
and, 

 
3) Contractor has, with respect to any request for money or damages alleged in or that forms the 

basis for the Claim, reviewed the job cost records  (including those maintained by Contractor and 
by any Subcontractor or Supplier, of any tier, that is asserting all or any portion of the Claim) and 
confirmed with mathematical certainty that the losses or damages suffered by Contractor and /or 
such Subcontractor or Supplier were in fact suffered in the amounts and for the reasons alleged 
in the Claim; and, 

 
4) Contractor has, with respect to any request for extension of time or claim of delay, disruption, 

hindrance or interference alleged in or that forms the basis for the Claim, reviewed the job schedules 
(including those maintained by Contractor and by any Subcontractor or Supplier, of any tier, that is 
asserting all or any portion of the Claim) and confirmed on an event-by-event basis that the delays or 
disruption suffered by Contractor and /or such Subcontractor or Supplier were in fact experienced  for 
the durations, in the manner, and with the consequent effects on the time and/or sequence of 
performance of the Work, as alleged in the Claim; and, 

 
5) Contractor has not received payment from City for, nor has Contractor previously released City 

from, any portion of the Claim.  
 

Signature: ________________________________________ 
 
Name:  ________________________________________ 
 
Title:  ________________________________________ 
 
Company:  ________________________________________ 
 
Date:  ________________________________________ 

 
No Claim by the Contractor shall be allowed if made after final payment under this Contract. 
 
00601 COMMENCEMENT OF STATUTE OF LIMITATIONS     (11/21/01) 
 
Any applicable statute of limitations shall commence to run and any alleged cause of action by the 
Contractor against the City arising out of or related to the Project shall be deemed to have accrued in any 
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and all events no later than 30 days after Contractor’s submittal of its last application for progress 
payment of Contract or Change Order Work satisfactorily performed. 
 
00602 GOVERNING LAW     (11/21/01) 
 
The terms and conditions of this Contract shall be construed and interpreted under, and all respective 
rights and duties shall be governed by, the laws of the State of California. Wherever applicable each 
provision of these Contract Documents shall be interpreted in such a manner as to be effective and valid 
under applicable law, but if any provision of these Contract Documents shall be prohibited by or invalid 
under applicable law, such provision shall be ineffective to the extent of such prohibition or invalidity, 
without invalidating the remainder of such provision or the remaining provisions of these Contract 
Documents. 
 
Unless otherwise provided in this Contract, all claims, counterclaims, disputes and other matters in 
question between the City and the Contractor arising out of or relating to this Contract or the breach of it 
will be decided by a Court of competent jurisdiction.  It is understood that this Contract is executed and to 
be performed within the City and County of Los Angeles. 
 
00603 VENUE     (2/09/95) 
 
This Contract will be executed and performed within the City and County of Los Angeles, California. 
 
00604 NO WAIVER OF RIGHTS     (4/12/95) 
 
Neither the inspection by the City, nor any order by the City for payment of money, nor any payment for or 
acceptance of the whole or any part of the Work by the City, nor any extension of time, nor any 
possession taken by the City, shall operate as a waiver of any provision of this Contract, or any power 
herein reserved to the City, or any right to damages herein provided, nor shall any waiver of any breach in 
this Contract be held to be a waiver of any other or subsequent breach. 
 
00605 ACCEPTANCE OF FINAL PAYMENT CONSTITUTES RELEASE     (4/12/95) 
 
The acceptance by the Contractor of final payment shall release the City, the Engineer, the Inspector, 
their officers, agents, representatives, or employees, as representatives of the City, from all claims and all 
liability to the Contractor for all things done or furnished in connection with the Work and every act of the 
City relating to or arising out of the Work. 
 
00606 PATENTS AND COPYRIGHTS     (10/17/01) 
 
The Contractor shall include in its Bid the patent fees or royalties on any patented article or process which 
may be furnished or used in the Work.  The Contractor shall indemnify and hold the City harmless from 
any legal action that may be brought for infringement of patents.  The Contractor’s attention is directed to 
"Notice of Patents, Data, and Copyright Regulations" of the Federal Labor Standards.  
 
The Contractor shall bear all costs arising from the use of patented goods and /or processes used on 
and/or incorporated into the Work.  When use of these goods and/or processes is judged to be an 
infringement and their use is banned, the Contractor, at its own expense, shall, with concurrence of the 
Engineer, do one of the following: 
  
1) Secure for the City the right to continue using goods and/or processes by suspension of the 

injunction or by procuring a license(s); 
 
2) Replace said goods and/or processes with non-infringing goods and /or processes;  
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3) Modify said goods and/or processes so that they become non-infringing; or 
 
4) Remove said goods and/or processes and refund the sum paid therefor without prejudice to any 

other rights of the City.  
 
The preceding shall not apply to any goods manufactured to the detailed design of the City contained in 
the Contract Documents. 
 
00607 PUBLIC RECORDS ACT     (4/06/00) 
 
All records, documents, Plans, specifications and all other information relating to the conduct of the City’s 
business, including information submitted by the Contractor, shall become the exclusive property of the 
City and except as provided by law shall be deemed public records.  Said information shall be subject to 
the provisions of the California Public Records Act (Government Code Sections 6250 et seq.). 
 
Under no circumstances will the City be responsible or liable to the Contractor, submitter or any other 
party for the disclosure of any records or information submitted to the City, regardless of whether such 
records or information are labeled "Trade Secret", "Confidential", or "Proprietary" (or words to similar 
effect) and regardless of whether the disclosure is required by law or a court order or occurs through 
inadvertence, mistake, or negligence on the part of the City or its officers, employees, and/or contractors. 
 
The City will not advise as to the nature or content of documents entitled to protection from disclosure 
under the California Public Records Act", including interpretations of the Act or the definition of "Trade 
Secret".  The submitting party shall be solely responsible for all determinations made under the Act, and 
where appropriate for clearly and prominently marking each and every page or sheet of information with 
"Trade Secret", "Confidential", or "Proprietary".  Each submitting party is advised to contact its own legal 
counsel concerning the California Public Records Act and its applicability to the submitting party's own 
circumstances. 
 
In the event of litigation concerning the disclosure of any information submitted by the submitting party, 
the City’s sole involvement will be as a stakeholder, retaining the information until otherwise ordered by a 
court. The submitting party, at its sole expense and risk, shall be responsible for any and all fees and 
costs for prosecuting or defending any action concerning the information, and shall indemnify and hold 
the City harmless from all costs and expenses including attorneys' fees, in connection with such action.  
 
 

END OF SECTION 
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SECTION 01111 
ABBREVIATIONS AND REFERENCE STANDARDS 

 
 
 
1.1 ABBREVIATIONS 
 
 

A. The abbreviations herein, together with others in general use, are applicable to this Project 
Manual, Contract Drawings, and other Contract Documents. 

 
B. All abbreviations and symbols used on Contract Drawings for structural steel construction shall 

conform to those given by the “Manual of Steel Construction” published by the American Institute 
of Steel construction, Inc.  

 
C. Common Usage: Whenever the following abbreviations are used, they shall have the meanings 

indicated:  
 

ABAN  Abandon  
ABAND  Abandoned 
ABUT  Abument 
ABS  Acrylonitrile – butadiene – styrene 
AC  Asphalt concrete 
ACP  Asbestos cement pipe 
ACWS  Asphalt concrete wearing surface 
ADA  Americans with Disabilities Act 
AGB  Alley grating basin 
AL Allowance 
ALT  Alternate 
AMER STD American Standard 
AQMD Air Quality Management District 
ARHM Asphalt-rubber hot-mix 
ATSAC  Automated Traffic Surveillance and Control System 
AT&T Local and long distance telephone company (formerly SBC and Pacific Bell) 
AWG  American Wire Gage (nonferrous wire) 
BAGR Bridge approach guard railing 
BB  Beginning of Bridge 
BC  Beginning of curve 
BCR  Beginning of curb return 
BDRY  Boundary 
BF  Bottom of footing 
BM  Bench mark 
BMP Best Management Practice 
BPW  Board of Public Works 
BSJ  Bell and spigot joint 
BSL  Bureau of Street Lighting 
BVC  Beginning of vertical curve 
B/W  Back of wall 
C/C  Center to center 
CAB  Crushed aggregate base 
CAC California Administrative Code 
CAP  Corrugated aluminum pipe 
CASQA California Storm Water Quality Association 
CB  Catch Basin 
Cb  Curb 
CBP  Catch Basin Connection Pipe 
CBR  California Bearing Ratio 
CCR  California Code of Regulations 
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CCTV  Closed Circuit TV 
CF  Curb face or Cubic foot 
C&G  Curb and gutter 
CGB  Curbside grating basin 
CFR  Code of Federal Regulations 
CIDH  Cast-in-drilled-hole 
CIP  Cast iron pipe or Cast-in-place 
CIPP  Cast-in place pipe 
CL  Clearance, center line 
CLF  Chain link fence 
CLSM  Controlled Low Strength Material 
CMB  Crushed miscellaneous base 
CMC  Cement mortar-coated 
CML  Cement mortar-lined 
CMP Corrugated Metal Pipe  
CO  Cleanout (sewer) 
COL  Column 
CONC  Concrete 
CONN  Connection 
CONST  Construct, Construction 
COORD Coordinate 
CQC Contractor Quality Control 
CSP  Corrugated steel pipe 
CTB  Cement treated base 
CV  Check valve 
CY  Cubic yard 
D  Load of pipe 
dB  Decibels 
DBE  Disadvantaged Business Enterprise 
DBL  Double 
DF  Douglas fir 
DFT Dry Film Thickness 
DIA  Diameter 
DIP  Ductile iron pipe 
DL  Dead load 
DMBB  Double metal beam barrier 
DT  Drain Tile 
DWG  Drawing 
DWPPS Los Angeles Department of Water & Power, Power System 
DWPWS Los Angeles Department of Water & Power, Water System 
DWY  Driveway 
DWY APR Driveway approach 
EA  Each 
EB  End of bridge 
EC  End of curve 
ECR  End of curb return 
EF  Each face 
EG  Edge of gutter 
EGL  Energy grade line 
El  Elevation 
ELC  Electrolier lighting conduit 
ELT  Extra long ton 
ENGR  Engineer, Engineering 
EP  Edge of pavement 
EPA Environmental Protection Agency 
ESA Environmentally Sensitive Area 
ESAL Equivalent Single Axle Load 
ESRP Emergency Spill Response Plan 
ESMT  Easement 
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ETB  Emulsion-treated base 
EVC  End of vertical curb 
EXC  Excavation 
EXP JT  Expansion joint 
EXST  Existing 
F  Fahrenheit 
F&C  Frame and cover 
F&I  Furnish and install 
FAB  Fabricate 
FAS  Flashing arrow sign 
FD  Floor drain 
FDN  Foundation 
FED SPEC Federal Specification 
FG  Finished grade 
FH  Fire hydrant 
FL  Flow line 
FRP Fiberglass reinforced plastic  
FRPM Fiberglass reinforced plastic mortar 
FS  Finished surface 
FTA  Fully traffic actuated 
FT-LB  Foot-pound 
FTG  Footing 
FW  Face of wall 
GA  Gauge 
GALV  Galvanized 
GC  Grade change 
GCASP State General Construction Activity Stormwater Permit 
GIP  Galvanized iron pipe 
GL  Ground line or grade line 
GM  Gas meter 
GP  Guy pole 
GR  Grade 
GRTG  Grating 
GSP  Galvanized steel pipe 
GTE  General Telephone Company 
H  High or height 
HB  Hose bib 
HC  House connection 
HDPE High density polyethylene 
HDWL  Headwall 
HGL  Hydraulic grade line 
HORIZ  Horizontal 
HP  Horsepower 
HPG  High pressure gas 
HPS  High pressure sodium (Light) 
HS  High strength 
HYDR  Hydraulic 
ID  Inside diameter 
INCL  Including 
INSP  Inspection 
INV  Invert 
IP  Iron pipe 
IPW  Inspector of Public Works 
JC  Junction chamber 
JCT  Junction 
JS  Junction structure 
JT  Joint 
L  Length 
LAAC Los Angeles Administrative Code 
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LAB  Laboratory 
LADBS Los Angeles Department of Building and Safety 
LADGS  Los Angeles Department of General Services 
LADOT  Los Angeles Department of Transportation 
LACDPW Los Angeles County Department of Public Works 
LAMC Los Angeles Municipal Code 
LARWQCB Los Angeles Regional Water Quality Control Board 
LAT  Lateral 
LB  Pound 
LD  Local depression 
LF  Linear foot 
LH  Lamp hole 
LL  Live load 
LOL  Layout line 
LONG  Longitudinal 
LP  Lamp post 
LPS  Low pressure sodium (Light) 
LS  Lump sum 
LTS  Lime treated soil 
MA  Mast Arm 
MAINT  Maintenance 
MAX  Maximum 
MB  Metal beam 
MBB  Metal beam barrier 
MBGR  Metal beam guard railing 
MBE  Minority Business Enterprise 
MCR  Middle of curb return 
MEAS  Measure 
MED  Median 
MH  Manhole, maintenance hole 
MIL SPEC Military Specification 
MISC  Miscellaneous 
MOD  Modified, modify 
MON  Monument 
MSM  Mandatory subcontracting minimum 
MTA  Metropolitan Transportation Authority (of LA County) 
MTH  Month 
MTL  Material 
MULT  Multiple 
MUTCD Manual on Uniform Traffic Control Devices 
MVL  Mercury vapor light 
MWD  Metropolitan Water district 
NOI Notice of Intent 
NPDES National Pollutant Discharge Elimination System 
NRCP  Nonreinforced concrete pipe 
OBE  Other Business Enterprise 
OBS  Obsolete 
OC  On center 
OD  Outside diameter 
OE  Outer edge 
OH  Overhead 
OPP  Opposite 
ORIG  Original 
OSA Office of the State Architect 
OSHA Occupational Safety and Health Administration (Dept. Of Labor) 
PACBELL Pacific Bell (Pacific Telesis Group) 
PAV Pressure Aging Vessel 
PB  Pull box 
PC  Point of curvature 
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PCC  Portland cement concrete or Point of compound curvature 
PCVC  Point of compound vertical curve 
PE  Polyethylene 
PG Performance Graded 
PI  Point of intersection 
PL  Property line 
PMB  Processed miscellaneous base 
POC  Point on curve 
POT  Point on tangent 
PP  Power pole 
PRC  Point of revere curve 
PRVC  Point of reverse vertical curve 
PSI  Pounds per square inch 
PT  Point of tangency 
PVC  Polyvinyl chloride 
PVMT  Pavement 
PVT R/W Private right-of-way 
Q  Rate of flow in cubic feet per second 
QA Quality Assurance 
QC Quality Control 
QUAD  Quadrangle, Quadrant 
R  Radius 
R&O  Rock and oil 
R/W  Right-of-way 
RA  Recycling agent 
RAC  Recycled asphalt concrete 
RAP  Reclaimed asphalt pavement 
RBAC  Rubberized asphalt concrete 
RC  Reinforced concrete 
RCB  Reinforced concrete box 
RCC  Rail Construction Corporation 
RCE  Registered civil engineer 
RCP  Reinforced concrete pipe 
RCV  Remote control valve 
REAS  Rubberized Emulsion-Aggregate Slurry  
REF  Reference 
REINF  Reinforced or reinforcement 
RES  Reservoir 
RGE  Registered geotechnical engineer 
RR  Railroad 
RSE  Registered structural engineer 
RTE  Registered traffic engineer 
RTFO Rolling Thin Film Oven 
S  Slope 
SCAQMD South Coast Air Quality Management District 
SCCP  Steel cylinder concrete pipe 
SCG  Southern California Gas Company 
SCHED  Schedule 
SCRRA  Southern California Regional Rail Authority 
SD  Storm drain 
SDR  Standard thermoplastic pipe dimension ratio (ratio of pipe O.D. to minimum 

wall thickness) 
SE Sand Equivalent 
SEC  Section 
SF  Square foot 
SI  International System of Units (Metric) 
SOCB  Side opening catch basin 
SPEC  Specifications 
SPPWC Standard Plans for Public Works Construction 
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SR  Standard ratio 
SRJ  Steel ring joint (for RCP) 
SS  Sanitary sewer 
SSB  Select sub-base 
SSPWC Standard Specifications for Public Works Construction 
ST HWY State highway 
STA  Station 
STD  Standard 
STR  Straight 
STR GR Straight grade 
STRUC  Structural/Structure 
SW  Sidewalk 
SWD  Sidewalk drain 
SWMP Storm Water Management Plan 
SWPPP Storm Water Pollution Prevention Plan 
SWRCB State (of California) Water Resources Control Board 
SY  Square yard 
TAN  Tangent 
TC  Top of curb 
TCP  Traffic control plan 
TEL  Telephone 
TF or T/F Top of footing 
TH  Test hole 
TOPO  Topography 
TR  Tract 
TRANS  Transition 
TS  Traffic signal or transition structure 
TSC  Traffic signal conduit 
TSS  Traffic signal standard 
TW  Top of wall 
TYP  Typical 
USA  Underground Service Alert 
V Volt 
VAR  Varies, Variable 
VB  Valve box 
VC  vertical curve 
VCP  Vitrified clay pipe 
VECP Value Engineering Change Proposal 
VERT  Vertical 
VOL  Volume 
VT  Variable thickness 
W  Wider or width 
WATCH Work Area Traffic Control Handbook 
WBE  Women Business Enterprise 
WDID Waste Discharge Identification Number 
WI  Wrought iron 
WM  Water meter 
WPCP Water Pollution Control Plan 
WPJ  Weakened plane joint 
WUT  Western Union Telegraph 
WWECP Wet Weather Erosion Control Plan 
XCONN Cross connection 
XSEC  Cross section 

 
D. Institutions: Wherever the following abbreviations are used they shall have the meanings 

indicated: 
 

AASHTO American Association of State Highway and Transportation Officials 
ACI  American Concrete Institute 
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ACRI  Air Conditioning and Refrigeration Institute 
ADA  Americans with Disabilities Act 
AGA  American Gas Association 
AGMA  American Gear Manufacturers' Association  
AI  Asphalt Institute 
AISC  American Institute of Steel Construction 
AISI  American Iron & Steel Institute 
AITC  American Institute of Timber Construction 
AAMA  American Architectural Manufacturer’s Association 
AMCA  Air Movement and Control Association 
ANSI  American National Standards Institute 
APA  American Plywood Association 
API  American Petroleum Institute 
APWA American Public Works Association 
AQMD  Air Quality Management District 
AREA  American Railway Engineering Association 
ASCE  American Society of Civil Engineers 
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers 
ASME  American Society of Mechanical Engineers 
ASQC  American Society for Quality Control 
ASTM  American Society for Testing and Materials 
AWPA  American Wood Preservers Association 
AWPI  American Wood Preservers Institute 
AWS  American Welding Society 
AWWA  American Water Works Association 
BHMA  Building Hardware Manufacturer’s Association 
CAC  California Administrative Code 
CAL/ABL State of California/Architectural Barriers Laws 
CAL/OSHA State of California/Occupational Safety and Health Administration 
CALTRANS California Department of Transportation 
CASQA California Stormwater Quality Association 
CBM  Certified Ballast Manufacturers 
CITY  City of Los Angeles 
CRSI  Concrete Reinforcing Steel Institute 
CSI  Construction Specifications Institute 
EIA/TIA  Electronic Industries Association 
EPA  Environmental Protection Agency 
ETL  Department of Building & Safety Electrical Test Laboratory 
FCI  Fluid Control Institute, Inc. 
FIA  Factory Insurance Association 
FM  Factory Mutual Association 
FS  Federal Specifications 
GA  Gypsum Association 
GRI  Geosynthetic Research Institute 
ICBO  International Conference of Building Officials 
ICEA  Insulated Cable Engineers Association 
IEEE  Institute of Electrical and Electronics Engineers 
ISA  Instrument Society of America 
LA  City of Los Angeles 
LABC  City of Los Angeles Building Code 
LAMC  City of Los Angeles Municipal Code 
NAAMM National Architectural Association of Metal Manufacturers 
NEC  National Electrical Code 
NECA  National Electrical Contractors Association 
NEMA  National Electrical Manufacturers Association 
NFC  National Fire Code 
NFPA  National Fire Protection Association 
NWMA  National Wood Manufacturer’s Association 
NWWDA National Wood Window and Door Association 
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NOAA  National Oceanic and Atmospheric Administration (Dept. of Commerce) 
OSA  Office of the State Architect 
OSHA  Occupational Safety and Health Administration (Dept. of Labor) 
PCA  Portland Cement Association 
RA  Rule of General Application – Department & Safety 
RCSC  Research Council on Structural Connections of the Engineering Foundation 
SAMA  Scientific Apparatus Manufacturer's Association 
SDI  Steel Deck Institute 
SMACNA Sheet Metal and Air Conditioning Contractor’s National Association 
SSPC  Steel Structures Painting Council 
SSPWC Standard Specifications for Public Works Construction 
SWRCB State Water Resources Control Board 
UBC Uniform Building Code, International Conference of Building Officials  
UL  Underwriters Laboratories, Inc. 
USGS  United States Geological Survey 
VERIZON Verizon Communications (Formerly General Telephone & Electronics 
WATCH Work Area Traffic Control Handbook 
WCLIB  West Coast Lumber Inspection Bureau 
WCRSI  Western Concrete Reinforcing Steel Institute 
WIC  Woodwork Institute of California 
WRI  Wire Reinforcement Institute 
WWPA  Western Wood Products Association 

 
1.2 REFERENCE STANDARDS 
 
 

A. Applicable Publications: Whenever in these Specifications / Project Manual references are made 
to published specifications, codes, standards, or other requirements, it shall be understood that 
wherever no date is specified, only the latest specifications, standards, or requirements of the 
respective issuing agencies which have been published as of the date that the Work is advertised 
for bids shall apply; except to the extent that said standards or requirements may be in conflict 
with applicable laws, ordinances or governing codes. No requirements set forth herein or shown 
on the Drawings shall be waived because of any provision of, or omission from, said standards or 
requirements. 

 
B. Specialists' Assignments: In certain instances, specification text requires (or implies) that specific 

work is to be assigned to specialists or expert entities, who must be engaged for the performance 
of that work. Such assignments shall be recognized as special requirements over which the 
CONTRACTOR has no choice or option. These requirements shall not be interpreted so as to 
conflict with the enforcement of building codes and similar regulations governing the Work; also 
they are not intended to interfere with local union jurisdiction settlements and similar conventions. 
Such assignments are intended to establish which party or entity involved in a specific unit of 
work is recognized as "expert" for the indicated construction processes or operations. 
Nevertheless, the final responsibility for fulfillment of the entire set of contract requirements 
remains with the CONTRACTOR. 

 
C. Codes And Safety Standards: Without limiting the generality of other requirements of the 

Specifications, all work specified herein shall conform to or exceed the applicable requirements of 
the following Codes and Safety Standards. 

 
1. Applicable Codes: 

 
a. City of Los Angeles Building Code 

 
b. City of Los Angeles Mechanical Code 
 
c. City of Los Angeles Plumbing Code 
 
d. City of Los Angeles Fire Code 
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e. City of Los Angeles Electrical Code 

 
(1) References herein to "Building Code" shall mean City of Los Angeles Building 

Code. Similarly references to "Mechanical Code," "Plumbing Code," "Fire Code," 
and "Electric Code" shall mean City of Los Angeles Mechanical Code, City of Los 
Angeles Plumbing Code, City of Los Angeles Fire Code, and City of Los Angeles 
Electric Code respectively. 
 

2. Applicable Safety Standards: 
 

a. OSHA Regulations for Construction 
 
b. OSHA Standard 
 
c. Cal-OSHA 

 
(1) References herein to "OSHA Regulations for Construction" shall mean Title 29, 

Part 1926, Construction Safety and Health Regulations, Code of Federal 
Regulations (OSHA), including all changes and amendments thereto. 

 
(2) References herein to "OSHA Standards" shall mean Title 29, Part 1910, 

Occupational Safety and Health Standards, Code of Federal Regulations 
(OSHA), including all changes and amendments thereto. 

 
(3) References herein to "Cal-OSHA" shall mean State of California, Department of 

Industrial Relations, as amended to date, and all changes and amendments 
there to which are effective as of the date of construction. 

 
(4) The latest edition of the codes as approved and adopted for use by the CITY as 

of the date of award shall apply to the Work herein, including all addenda, 
modifications, amendments, or other lawful changes thereto. 

 
D. Standard Specifications: References in the Contract Documents to "Standard Specifications" 

shall mean the Standard Specifications for Public Works Construction, including all current 
supplements, addenda, and revisions thereof.  

 
E. Standard Plans: References herein to "Standard Plans" shall mean the Standard Plans issued by 

the City of Los Angeles which drawings are hereby incorporated in and made a part of these 
Contract Documents, and copies of which are available for a fee. 

 
F. Conflict Between Codes, Safety Standards, Reference Standards, Drawings And Other Contract 

Documents: In case of conflict between codes, reference standards, drawings and other Contract 
Documents, the most stringent requirements shall govern. All conflicts shall be brought to the 
attention of the ENGINEER for clarification and directions prior to ordering or providing any 
materials or labor. The CONTRACTOR shall bid for the most stringent requirements. 

 
 
 

* * * * * * 
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SECTION 01112 
DESCRIPTION OF WORK 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 SCOPE OF WORK 
 
 

A. The work covered under this contract will be performed in the following locations in the City of Los 
Angeles: (1) Frederick Street; (2) Rose Avenue; and (3) Penmar Recreation Area.  

 
B. The overall project will consist of the construction of a diversion structure, pump station, reservoir, 

reservoir pump station, associated utility relocations, force main piping, and sewer upsizing for 
the City of Los Angeles.  

 
C. The work to be performed under this contract includes the following: 

 
1. Diversion Structure 
 
2. Pump Station  

 
3. Reservoir 

 
4. Reservoir Pump Station 

 
5. Utility relocation at Frederick Street (water and sewer) 

 
6. Force main piping: 

 
a.  Pump Station to sewer maintenance hole 
 
b.  Pump Station to Reservoir 

 
c.  Reservoir Pump Station to sewer maintenance hole 

 
7. Sewer upsizing   
 

a.  Oakwood Ave (Segment 56103050-56103052A) 
 

b.  Rialto Court (Segment 56101127-56101128A) 
 

c.  Crescent Place (Segment 56103128-56103126A)  
 

d.  Abbot Kinney (Segment 56103346-56103155A) 
 

8. Traffic Control 
 

9. Restoration 
 

a.  Rose Avenue 
 

b.  Frederick Street 
 

c.  Penmar Recreation Center 
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1.2 EQUIPMENT PROCUREMENT 
 
 

A. General: The CONTRACTOR shall provide, supply, fabricate, construct, deliver (FOB site) and 
install for the City of Los Angeles (CITY) the equipment and systems in accordance with the 
Contract Documents. 

 
B. Minimum Process Requirements: The equipment and systems supplied by the CONTRACTOR 

shall be capable of satisfying the process requirements as set forth in the Contract Documents. 
 
C. General Compliance: All electrical equipment, control panels and cabinets, components, devices, 

etc. shall be in accordance with the provisions of APPROVAL OF ELECTRICAL EQUIPMENT of 
these GENERAL REQUIREMENTS. 

 
D. Internet Based Construction Management System: 

 
1. The CONTRACTOR will be required to use the City’s internet-based collaborative project 

management website, managed by e2020, to conduct all communication with other 
members of the project team.  This shall include all submissions to the ENGINEER, 
including, but not limited to, shop drawing submittals, RFIs, change order cost proposals, 
change orders, daily reports, and letters.  All requirements for hard copies of shop drawings 
as per SHOP DRAWINGS/SUBMITTALS of these General Requirements will still apply. 

 
2. The CONTRACTOR must be able to scan and print all documents up to 11”x17”.  For shop 

drawings larger than 11”x17” and for all product samples and color charts, the 
CONTRACTOR will upload the submittal transmittal to the system and provide the hard 
copies and samples to the ENGINEER.  The review time for the submittal will not begin 
until the hard copies are received. 

 
3. The CONTRACTOR is required to provide a high speed internet connection for use by the 

CONTRACTOR and the ENGINEER/INSPECTOR for the duration of the project. 
 
 
PART 2 -- PRODUCTS (Not Applicable) 
 
 
PART 3 -- EXECUTION  
 

A. Work Restrictions 
 

1. All work in the LA County storm drains (located on Fredrick St. and Rose Ave.) 
shall be limited to April 15 through October 15 to avoid blocking stormwater flows 
during the rainy season, unless otherwise directed by the Engineer. Refer to GR 
Section 01125.   

 
2. Seed lawn planting shall begin during the window of April 15th through 

September 15th, in order to establish warm season grass. If the Contractor is not 
ready to start seeding within these dates, the CITY will grant non-compensable 
delay days for the landscaping work only to the Contractor in order to establish 
the warm season grass. The number of non-compensable days added will be the 
difference in days between when the Contractor is ready to hydroseed and the 
next April 15th. The balance of the work must be completed within the contract 
time allowed and the landscaping work must be completed within the extended 
time to avoid liquidated damages. 

 
 
 

* * * * * * 
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SECTION 01113 
DIVISIONS OF TECHNICAL SECTIONS OF PROJECT MANUAL 

 
 
 
1.1 THE REQUIREMENT 

 
 
A. The Technical Section of the Project Manual, including the General Conditions and General 

Requirements, are arranged into the Construction Specifications Institute (C.S.I.) sixteen (16) 
Divisions - Section format with an additional Division 17 for Instrumentation and Controls.  Each 
"Section" constitutes a unit of work and related "Sections" are grouped under broad generic 
headings called Divisions. 

 
B. The organization of the Technical Sections of the Project Manual into Division, Sections, and 

articles shall not control or limit the CONTRACTOR in dividing the work among Subcontractors, a 
Sub-subcontractor, or to establish the extent of work to be performed by any trade.  The 
CONTRACTOR shall be solely responsible for all subcontract arrangements of work regardless of 
the Project Manual organization. 

 
 
 

* * * * * * 
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SECTION 01114 
ISSUANCE OF DRAWINGS AND THE PROJECT MANUAL 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Unless otherwise provided i n the Contract D ocuments, the ENGINEER will furnish to the 
CONTRACTOR t en ( 10) s ets eac h of  t he D rawings, P roject Manu al a nd, where ap plicable, 
Geotechnical Design S ummary Report (GDSR) without c harge.  Additional s ets des ired b y the 
CONTRACTOR or  Subcontractors will be  f urnished u pon request, b ut at the C ONTRACTOR'S 
expense. 

 
B. All Drawings, Specifications, Special Provisions, and copies thereof are the property of the CITY.  

They ar e no t t o b e us ed on  ot her work.  A ll n ecessary bi d documents will be available t o 
prospective bidders.  Bidders will be issued Plans and Specifications for a fee.  This fee is stated 
in the NOTICE INVITING BIDS.  

 
 
 

* * * * * * 
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SECTION 01115 
MANDATORY PROVISIONS 

 
 
1.1 THE REQUIREMENT 

 
 

A. Any m ention in the D ivisions of  t his P roject Ma nual which f ollow t he G eneral Requirements or  
indication on  dr awings of ar ticles, m aterials, operations, or  m ethods r equires that t he 
CONTRACTOR provide each item mentioned or indicated, of quality or subject to qualifications 
noted; perform according to conditions stated, each operation the same prescribed; and provide 
therefore all necessary labor, equipment, and incidentals, even though such mention of articles, 
materials, operations, methods, quality, qualifications, or conditions is not expressed in complete 
sentences. 

 
 
 

* * * * * * 
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SECTION 01120 
INTERFACE / COORDINATION REQUIREMENTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR will be performing work on an operating sewer line.  Under these conditions, 
precautions will be necessary to ensure that no damage occurs to this existing facility, including 
but n ot limited t o p iping, utilities, r oads, a nd s tructures t hat ar e t o r emain i n op eration and 
including those to be modified or replaced. 

 
B. The sewer system must be kept in continuous operation throughout the construction period.  No 

interruption will be permitted which adversely affects the service provided.  The CONTRACTOR 
shall pr ovide t emporary f acilities a nd m ake t emporary m odifications as  nec essary t o k eep t he 
existing facilities in continuous operation during the construction period.  Any temporary facilities, 
materials, equipment and labor required to achieve this objective shall be included in the Contract 
price.  A t t he c ompletion of work, all such t emporary facilities, materials, and eq uipment 
remaining shall be removed from the site. 

 
C. As approved by the ENGINEER, all or portions of the existing facility may be taken out of service 

for short periods of time corresponding with expected instances of minimum impact.  The 
CONTRACTOR shall notify the ENGINEER not less than thirty calendar (30) days in advance to 
determine the feasibility of taking a utility/operation out of service.  If the ENGINEER determines 
that the utility/operation can be taken out  of service, the CONTRACTOR shall then request the 
shutdown on standard forms provided by the ENGINEER.  Such requests shall be submitted to 
the ENGINEER not less than fifteen (15) calendar days before the requested date of the 
shutdown and shall include: dates, times, locations, procedures, and drawings showing materials 
and procedures proposed to be used.  If any of the information changes, an additional fifteen (15) 
calendar da ys m ay be r equired af ter s uch c hanges ar e r eported t o t he E NGINEER.  A pproval 
when granted will always be conditional.  If granted, approval of the request, including date and 
time, w ill b e given t hree (3) c alendar days bef ore the proposed s hutdown.  A dditionally a ll 
preparations outlined in the submitted procedures shall be demonstrated to the ENGINEER and 
shall be c ompleted t wenty-four ( 24) hours bef ore t he shutdown.  T his shall i nclude, b ut no t be  
limited to, all tools, equipment, materials, excavations, operation of fans, pumps, etc.  Should the 
CONTRACTOR fail t o m eet t his r equirement, t he E NGINEER s hall r eserve t he r ight t o c ancel 
such s cheduled s hutdown at  no c ost t o t he C ITY a nd, f urthermore, t he C ONTRACTOR shall 
reimburse the CITY for preparation costs incurred. 

D. Vehicular and pedestrian t raffic adjacent to the laydown area and/or within the jobsite m ust be  
maintained. I f an ex isting s treet i n t he C ONTRACTOR’S Work ar ea is t o be dem olished or  
obstructed, the CONTRACTOR shall be responsible for providing access through or around the 
effected ar ea, i ncluding s igns, bar ricades, and l ights, as  appr oved b y t he E NGINEER and a ny 
local agencies having jurisdiction over any public access areas.  The CONTRACTOR shall follow 
WATCH standards and California Manual on Uniform Traffic Control Devices for all traffic, including 
a minimum traffic lane of ten (10) feet for vehicles and four (4) feet for pedestrians. 

 
E. The CONTRACTOR shall not park any vehicles, including concrete, hauling and delivery trucks, 

in any street at any time unless approved by the ENGINEER.  Access must be maintained at all 
times for emergencies, sampling, equipment operations, maintenance, and like items. 

 
F. At no time shall security of the site be compromised.  If for any reason the CONTRACTOR finds it 

necessary to breach any existing perimeter fences or walls, permission of the ENGINEER shall 
first be obtained.  The CONTRACTOR shall then request the alteration on forms provided by the 
ENGINEER.  R equests s hall i nclude r easons f or t he al teration, t imes, bou ndary limits, s pecial 
safety m easures, pr oposed t raffic r erouting with widths of  s uch r oute, and a m ap d etailing the 
above.  The request shall also set forth details of repair of the wall or fences and shall establish a 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM INTERFACE/COORDINATION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 REQUIREMENTS 
W.O. NO. EW40019F 01120-2 

timetable for completion of the repairs.  The repaired wall or fence shall be the same height as, 
and of comparable quality and appearance to the previously existing construction.  Such requests 
shall be submitted to the ENGINEER not less than fifteen (15) calendar days before the 
requested da te of  the access al teration. I f an y of the information changes, an additional f ifteen 
(15) c alendar days m ay be r equired af ter t he c hanges ar e br ought t o the attention of  t he 
ENGINEER.  Approval when granted will always be conditional.  F inal approval of the request, 
including date and time, will be given three (3) calendar days in advance.  The CONTRACTOR 
shall provide interim security over the duration of the breach. 

 
 
 

* * * * * 
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SECTION 01125 
ACTIVE STORM DRAINAGE SYSTEM REQUIREMENTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The Penmar project involves construction activity on an active storm drainage system that is to 
remain functional at all times. The Contractor shall submit a proposed low flow diversion plan to 
the Engineer for approval prior to implementation.  

 
B. The C ontractor m ay i nstall t emporary low-flow dam s not m ore t han 2 -feet in h eight to c ollect 

incidental drainage at  l ocations within 1 00’ ups tream o f t he c onstruction ac tivity, or at  other 
locations as  appr oved b y t he E ngineer, an d i s t o provide p umping f acilities as  r equired for 
removing the c ollected l ow-flow dr ainage water, s ediment, and  al l o ther m aterials c ollected. 
Disposal of  t he pumped c ollected low-flow dr ainage water, and al l other m aterials, is t o be  
arranged by the Contractor in accordance with all applicable regulations.  Contractor shall submit 
storm drain bypass plan to Engineer for review and approval before installing any system to divert 
storm drain flows. 

 
C. The C ontractor i s t o r emove the l ow f low dr ainage dams c ompletely a nd t horoughly a nd also 

remove all construction equipment and loose materials and supplies from the construction areas 
subject to flooding within four hours of written notice provided by the Engineer. 

 
D. Contractor shall limit all work in LA County storm drains to April 15 through October 15.  Permit to 

perform work is attached in Appendix C of these specifications. 
 
E. The Contractor is not allowed to stockpile construction supplies, or materials, or to store 

equipment in areas subject to flooding by the passage of storm flow at any time. 
 
F. The c osts of  r emoval of  t he t emporary dam s and of any other work m ade ne cessary b y t he 

issuance of  an Engineer’s f our-hour-notice t o v acate the construction ar ea are included i n the 
price bid and no additional compensation will be allowed. 

 
 

* * * * * 
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SECTION 01140 
CONTRACTOR’S USE OF THE PREMISES 

 
 
 
PART 1 -- GENERAL 
 
1.1 SUMMARY 
 
 

A. This Section applies to all situations in which the CONTRACTOR or his representatives, including 
but n ot n ecessarily l imited t o, s uppliers, S ubcontractors, em ployees a nd f ield engineers, w ho 
enter upon the CITY’S property. 

 
B. CONTRACTOR shall commence the Contract Work and provide security and protection to 

existing facility and job site within 15 days from the issuance of Notice-To-Proceed. 
 
C. Related Work: 

 
1. Documents af fecting works of  t his Contract i nclude, b ut are not  necessarily l imited to t he 

GENERAL CONDITIONS, DIVISION 1 - GENERAL REQUIREMENTS, and other Sections 
of the Project Manual. 

 
2. DESCRIPTION OF WORK in Section 01112. 
 
3. CONSTRUCTION FACILITIES in Section 01520. 
 
4. SITE INVESTIGATION in Section 01711. 
 
5. MOBILIZATION in Section 01721. 
 

1.2 ACCESS TO THE JOB-SITE 
 
 

A. As instructed b y t he Consultant or  ENGINEER, CONTRACTOR s hall r estrict CONTRACTOR’S 
employees to the immediate Work areas on the job-site and in no way go beyond the Work limits 
or as otherwise directed by the ENGINEER. 

 
B. Use of  c rane, equ ipment and/ or m an l ift, c atwalk/platform t o t ransport m aterials, eq uipment, 

supplies and the CONTRACTOR’S personnel to the Work area shall be in conformance with the 
requirements of the local governing agencies. The CONTRACTOR shall furnish the CITY with a 
duplicate copy of the operating permit of the equipment prior to its use. 

 
1.3 NOT USED 
 
 
1.4 CONTRACTOR’S USE OF THE PREMISES 
 
 

A. Not used. 
 

B. Exercise c are dur ing C ontracted Work operations not  t o i nterfere w ith or  d amage the f ollowing 
listed facilities: 

 
1. Penmar Golf Course 
 
2. Ball fields not designated as part of the construction working area.  The ball fields will not be 

in operation during construction. 
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C. Not used. 
 

D. All items, materials and equipment remaining in the existing structures and on the premises (job 
site), w hich ar e n ot s pecified t o be s alvaged in I tem C  abov e or  el sewhere, s hall bec ome t he 
property of  t he C ONTRACTOR and s hall be r emoved f rom t he j ob s ite. The CITY m akes no 
claims or  as sumes an y value i n any of  t hese items, materials a nd/or equipment i f t hey are 
removed f rom t he s tructures or  t he j ob s ite or v andalized pr ior t o a nd/or during t he C ontract 
period. The CITY assumes no responsibility for any additional operation or works as a result of 
the conditions described herein. 

 
1.5 PARKING 
 
 

A. No parking of CONTRACTOR’S vehicles will be allowed on the job-site except for the purposes of 
unloading and/or l oading as di rected b y t he ENGINEER. CONTRACTOR s hall n ot us e ne w 
paved ar eas f or l oading or  unl oading. All t raffic c ontrols i n t he Work ar ea s hall c onform t o t he 
Work area Traffic Control Handbook (WATCH), latest edition. 
 

C. CONTRACTOR’S em ployees ar e adv ised t o par k on adj acent C ITY s treets and s hall obs erve 
CITY parking restrictions posted on such streets. 
 

D. CONTRACTOR s hall o btain an d p ay f or a " Street U se P ermit" i n or der t o p ark hi s v ehicles, 
equipment and CONTRACTOR’S Field Office at Street Division, Bureau of Street Services, 600 
S. S pring Street, S uite 40 0, (213) 485 -5668. Such " Street Use" s hall be  f enced of f from s treet 
traffic as required. Upon completion of Contracted Work, such street area shall be left in a clean 
and safe condition ready for use by the public. Wherever CONTRACTOR and CONTRACTOR’S 
employees’ vehicles ar e located on the s treet or  "Street U se" ar ea or  on the j ob-site, all s uch 
vehicles shall be kept locked at all times. 

 
E. NOT USED 

 
1.6 SECURITY 
 
 

A. Restrict t he access of  al l persons ent ering u pon t he C ITY’S property in c onnection with t he 
Contracted Work to the Access Route and to the actual site of the work. 

 
B. All employees of the CONTRACTOR who will be engaged in the construction of this project will 

be screened by the CITY for proper identification and good behavior. Candidates of good 
standing will b e i ssued a  t emporary pass. CONTRACTOR s hall f urnish the CITY, a list of  
employees for approval prior to start of this project. 

 
C. In add ition t o t he r esponsibilities s pecified in ot her S ections of  t hese G ENERAL 

REQUIREMENTS, and t he G ENERAL C ONDITIONS, t he C ONTRACTOR s hall be r esponsible 
for the security of all its construction equipment, materials, tools, facilities, and vehicles (personal, 
private, or c ontractual) while performing t he work of  t his C ontract. This r equirement s hall be 
effective twenty-four (24) hours per day for the duration of the Contract. 

 
D. CONTRACTOR s hall f urnish and m aintain a pproved t ype s ite s ecurity protection be tween t he 

Work areas and other areas. All such site security protection shall remain for the duration of this 
Contract. 

 
E. CONTRACTOR shall furnish and m aintain additional site security protection, as di rected by the 

ENGINEER, I NSPECTOR or  ot her aut horities hav ing j urisdiction, at  no a dditional c ost t o t he 
CITY. 
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1.7 PROTECTIONS 
 
 

A. Required:  
 

1. Where nec essary f or t he s afety of  t he pu blic and  the pr otection of  t he adj acent s treet 
improvements and adjacent properties. Provide and maintain adequate protections, fences 
and g ates a nd b arricades to s eparate Work ar eas f rom ar eas out side t he j ob-site l imits. 
Such pr otections s hall c omply with pr ovisions of  S ection 01 120 – INTERFACE /  
COORDINATION REQUIREMENTS and Section 01520 – CONSTRUCTION FACLITIES of 
the GENERAL REQUIREMENTS, and shall remain in place during extent of this Contract or 
as otherwise directed by the INSPECTOR. 

 
2. CONTRACTOR s hall provide pr otections, b arricades, s igns, et c., as  n ecessary so t hat 

persons will be protected from the Work areas where trenching and excavations occur for 
foundation, underground utilities, underground fuel storage tanks etc. on the job-site. Upon 
completion of such work operations, such protections shall be removed.  

 
3. All equipment, material, soil, debris and any heavy loaded object shall not be stock piled in 

adjacent area to create any surcharging to the trench or excavation. 
 
1.8 REPAIR OF DAMAGES 
 
 

A. Required: Repair or replace any damage to existing facilities under CONTRACTOR’S protection. 
Failure t o r epair or  r eplace an y damage s hall be  considered C ONTRACTOR’S def ault and 
grounds for Contract termination. 
 

B. Methods: Repair or  r eplace dam aged work w ith n ew m aterials as nec essary to r estore t he 
damaged areas or surfaces to a condition equal to and matching such conditions existing prior to 
damage or start of  Work of this Contract, to the full satisfaction of the ENGINEER at no added 
cost to the CITY. Submit repair method for approval as required by the ENGINEER. 
 

1.9 INTERRUPTION OF SERVICES 
 
 

A. CONTRACTOR s hall m ake al l provisions t o ac complish C ontracted Work without u ndue 
interference with the CITY’S operations of the existing facilities on the job-site premises.  

 
1.10 NON-INTERFERENCE WITH OTHERS 
 
 

A. CONTRACTOR shall c onfine C ontracted Work oper ations t o t he i mmediate bo undaries of  t he 
job-site and s hall execute w ork oper ations i n a m anner t o m inimize interference w ith C ITY 
operations and/or work operations of other CONTRACTORS working on the premises; as 
directed by the ENGINEER. 
 

B. CONTRACTOR shall provide and maintain adjacent pedestrian and vehicular accesses i n 
accordance with Work area Traffic Control Handbook (W.A.T.C.H.), latest edition. 
 

C. CONTRACTOR shall obtain approval of ENGINEER and local authorities having jurisdiction such 
as Department of Transportation, Police Department, etc. prior to any street or alley closure. 

 
1.11 UNDERGROUND SERVICE ALERT 
 
 

A. Before c ommencing a ny excavation, t he C ONTRACTOR s hall obtain an  u nderground s ervice 
alert inquiry I.D. Number by calling 1 (800) 422-4133. Two (2) working days shall be allowed after 
the I.D. Number is obtained and before the excavation work is started so that utility owners can 
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be not ified. The I .D. N umber m ust be r eported t o t he B ureau of  C ontract Administration when 
calling f or i nspection. I.D. Numbers will not be gi ven more than ten (10) calendar days pr ior to 
starting excavation work. 

 
1.12 JOB SAFETY 
 
 

A. CONTRACTOR shall obs erve al l s afety r ules an d r egulations of  t he Los  A ngeles C ity B uilding 
Code an d C AL/OSHA as  app licable t o t he s afety of t he C ONTRACTOR, C ONTRACTOR’S 
personnel and C ITY em ployees during C ontracted Work oper ations and e specially d uring 
asbestos removal operations. 

 
1.13 HAZARDOUS WORK CONDITIONS 
 
 

A. Perform all Work operations of this Contract in accordance with the latest applicable requirements 
of Federal, State, County, and C ity of Los Angeles Safety Codes including that of Los Angeles 
City Fire Department. 

 
B. CONTRACTOR shall pr ovide ade quate f ire ex tinguishers on t he pr emises dur ing t he C ontract 

period. Type and sizes as recommended by the National Board of Fire Underwriters as necessary 
to control a particular kind of fire and instruct his employees as to the use of such fire 
extinguishers.  

 
C. Place all such fire extinguishers ready for use in the immediate area where the hazardous work 

operations will occur.  
 

D. CONTRACTOR s hall t ake s pecial pr ecautions i n the us e of ac etylene t orches, welding 
equipment, tar pots and kettles when working in a hazardous area. 

 
 
 

* * * * * * 
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SECTION 01150 
STORAGE OF MATERIALS AND EQUIPMENT 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. All materials and equipment shall be stored and protected in accordance with the manufacturer's 
instructions, with seals and labels intact and legible. Store sensitive products in weatherproof, 
climate controlled enclosures. Where indoor storage is required, the equipment shall be stored 
inside a completely enclosed building, with the temperature controlled between 60 degrees 
Fahrenheit and 100 degrees Fahrenheit (60°F – 100°F) and a maximum relative humidity of 
ninety percent (90%) noncondensing. 

 
B. For exterior storage of material or equipment, the materials or equipment shall be placed on 

sloped supports above ground. Material or equipment subject to deterioration shall be covered 
with an impervious covering. Where necessary ventilation and heating shall be provided to avoid 
condensation. 

 
C. The CONTRACTOR shall exercise all measures necessary to ensure preservation of the quality, 

quantity, and fitness of the materials or equipment and shall perform the manufacturers 
recommended maintenance of the material or equipment. 

 
D. The CONTRACTOR shall inspect the material and equipment, and submit a written monthly 

report to the INSPECTOR listing all the equipment stored, the results of their inspection, and the 
maintenance performed. 

 
E. The materials and equipment shall not show signs of pitting, rust, decay or other deleterious 

effects of storage when incorporated in to the work. 
 
F. Pumps, motors, electrical equipment, and other equipment with anti-friction or sleeve bearings 

shall be stored in weather tight structures maintained at a temperature above sixty degrees 
Fahrenheit (60°F). Electrical equipment, controls, and insulation shall be protected against 
moisture and water damage. All space heaters furnished in electrical equipment shall be 
immediately energized and operated continuously until the equipment is placed into service. 

 
G. The CONTRACTOR shall grant the INSPECTOR and ENGINEER access to the storage facility at 

any time and assist the INSPECTOR and ENGINEER in conducting a full view, piece by piece, 
inventory of all such material or equipment. 

 
H. The CONTRACTOR shall absorb any and all cost incurred to store, protect, and maintain the 

materials and equipment without modification to the Contract amount. 
 
I. For CITY furnished equipment delivered to the site, the CONTRACTOR shall take all necessary 

measures to protect the equipment from damage due to the CONTRACTOR’s activities. The 
CONTRACTOR shall also ensure that all measures required by the CITY’s vendor to preserve 
and protect their equipment are maintained and are not disturbed including, but not limited to, 
providing for the continuous operation of space heaters furnished in electrical equipment. 

 
J. Storage of Equipment and Materials in Public Streets: 

 
1. Construction materials shall not be stored in streets, roads, or highways for more than five 

(5) calendar days after unloading. All materials or equipment not installed or used in 
construction within five (5) calendar days after unloading shall be stored elsewhere by the 
CONTRACTOR at its expense unless authorized additional storage time.  
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2. Construction equipment shall not be stored at the Worksite before its actual use on the 
Work nor for more than five (5) calendar days after it is no longer needed. Time necessary 
for repair or assembly of equipment may be authorized by the ENGINEER.  

 
3. Excavated material, except that which is to be used as backfill in the adjacent trench, shall 

not be stored in public streets unless otherwise permitted. After placing backfill, all excess 
material shall be removed immediately from the site.  

 
 
 

* * * * * * 
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SECTION 01212 
FIXED CASH ALLOWANCE ITEMS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. A fixed cash allowance has been allocated to each of the following items of the Bid Breakdown 
(see Bid Proposal). Requirements for each Fixed Cash Allowance Item are specified in the 
GENERAL REQUIREMENTS (GR) and GENERAL CONDITIONS (GC) sections referenced 
below. Overhead and Profit, at the rates listed below, shall be added to the actual invoiced 
amount. 

 
Bid Item 

1. Allowance for CITY’S office/supplies (GR-Section 01212) 5% 
    No. Description Overhead and Profit   

2. Allowance for Differing Site conditions (GR Section 01253) per GR Section 01254 
3. Allowance for Payment of Permits (GR Section 01294) 0% 
4. Allowance for Opportunity to Partner (GR Section 01353) 0% 
5. Allowance for Additional Potholing (GR Section 01732) per GR Section 01254 
6. Allowance for Start Up Assistance (GR Section 01750) per GR Section 01254 
7. Allowance for Process Overview, Operations and Safety  

Training (GR Section 01820) 5% 
8. Allowance for Community Mitigation, Archeological and  

Paleontological Monitoring (GR Section 01562) 5% 
9. Allowance for City Inspection (GR Section 01453) 0% 

 
B. If these items are not executed, or are only partially executed, or the allowance for any item is not 

expended or partially expended, then a deductive Change Order shall be issued for the amount 
that is not expended. If, however, these items are over expended (with CITY'S prior approval), 
then an appropriate Change Order shall be executed in accordance with the provisions of the 
GENERAL REQUIREMENTS Section 01254 –- PAYMENT FOR CHANGES AND EXTRA 
WORK, except for Overhead and Profit wherein the above listed rates shall apply. 
 

C. The CITY’S office supply allowance is to be used at the CITY’S discretion to purchase office 
supplies or office equipment, repairs to offices or equipment, pay telephone bills, or reference 
documents etc. The office supply allowance is only for items requested that are in addition to 
those required by Sections  01520 and 01722.  The CONTRACTOR shall be reimbursed the 
actual invoice amount plus the markup allowed by Section A, above. 

 
 
 

* * * * * * 
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SECTION 01251 
CHANGE ORDER REQUESTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. All quotations for preliminary change orders for extras, changes, additions, or deletions to the 
Work as described in CHANGES AND EXTRA WORK of the GENERAL CONDITIONS shall be 
submitted to the ENGINEER, in writing, on the Change Order Cost Quotation Form provided by 
the ENGINEER, and in conformance with the requirements of CHANGE ORDERS of the 
GENERAL REQUIREMENTS (See Attachment 01251-A1).  The quotation shall be firm for a 
period of not less than sixty (60) calendar days from the date of receipt of the quotation by the 
ENGINEER.  The CONTRACTOR shall submit its written cost quotation and Time Impact 
Analysis not later than fifteen (15) days after being requested to provide such quotation, unless 
the ENGINEER allows more time.  Delays in submitting quotations beyond the fifteen (15) days 
set forth herein, which cause a delay in the issuance of a Change Order or a delay to the 
completion date of the project, shall not be cause for a claim or a time extension under the 
Contract. 

 
B. The ENGINEER'S request for quotation on a preliminary change shall not be considered 

authorization to proceed with the changed work prior to the issuance of a final Lump Sum or Time 
& Material Change Order, unless directed otherwise, in writing, by the ENGINEER, nor shall such 
request constitute justification for a delay to the existing Work or a time extension under the 
Contract. 

 
 
 

* * * * * * 
 

(SEE ATTACHMENT) 
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ATTACHMENT TO SECTION 01251 
 
Attachments to General Requirements Section 01251 consists of one (1) document, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01251-A1 

 

 
Change Order Cost Summary Form 

 
1 
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Change Order (Lump Sum and/or Time & Materials) Work 

  Direct Labor Direct Materials  
Direct 

Equipment 
(1): 

Totals 
Lump Sum Work by       

  Prime Contractor  $   $   $     
(2): "T&M" Work by       

  Prime Contractor  $   $   $     
(3): Subtotal - Direct Work       

  (Prime Contractor)  $   $   $     
             

(4): All Lump Sum Work by       
  subcontractors (any tier)  $   $   $     

(5): All "T&M" Work by       
  subcontractors (any tier)  $   $   $     

(6): Subtotal - Direct Work           
  (all subcontractors)  $   $   $    $  
           Add each of the    

(3)+(6)=(7): Total - Direct Costs       three columns   
     $   $   $   across and enter   $  

          to the right.   

(8): Markup 
 (20% of direct 

labor)  
 (15% of direct 

mat'l)  
 (15% of direct 

equip)     
     $   $   $     $  

          

(9): Prime Contractor Markup        5% of line (6)    
  for subcontractors        direct sub work   $  

          

(10): Bonds & Insurance        1% of line (7)    
         all direct work  $  

          

(11): Additional amount (if any)           
  permitted by Contract         $  

          
(12): GRAND TOTAL      Add sums of lines)   

      
  

  
(7), (8), (9), (10) and 

(11)  $  
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SECTION 01253 
DIFFERING SITE CONDITION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The Geotechnical Baseline Report (GBR) presents the geotechnical basis for the effect of 
geologic and geotechnical conditions upon the construction. The GBR is to be considered as 
establishing the only geotechnical baseline for all anticipated subsurface and physical conditions 
for the purposes of the construction. If actual subsurface or latent conditions physical conditions 
differ materially from those indicated in the GBR, and are of such a nature as to cause an 
increase or decrease in the cost of performance of the Work, or a change in the construction 
methods required for performance of the Work, which results in an increase or decrease in the 
cost of the Work, the City shall make an adjustment in the Contract Price and Contract 
Completion Date and the Contract Documents shall be modified accordingly. It is understood by 
the parties hereto that the GBR is the only standard that is to be applied for determining 
CONTRACTOR’S rights to an adjustment of the Contract Price or Contract Completion Date by 
reason of unforeseen or unexpected subsurface or latent physical conditions. All other 
geotechnical data, reports, and other information provided to the CONTRACTOR are not included 
in or made a part of the Contract Documents, nor are such other data, reports or information 
warranted, impliedly or expressly, as to accuracy, completeness or use. 

 
B. The CONTRACTOR shall notify the ENGINEER, in writing, within twenty-four (24) hours of any 

subsurface latent conditions or physical conditions encountered which CONTRACTOR believes, 
or should have suspected in the exercise of diligence and extreme care, to constitute Differing 
Site Conditions as described in this Section. Such written notice shall include a detailed 
statement of the following facts concerning such conditions: (i) their location; (ii) their nature and 
extent; (iii) the baseline conditions described the GBR that formed the basis of the 
CONTRACTOR’S expectations regarding the conditions that would be encountered. The 
ENGINEER shall promptly investigate the conditions. If the ENGINEER finds that conditions 
materially differ and will cause an increase or decrease in the CONTRACTOR'S cost or the time 
required to perform any part of the Work under this Contract, whether or not changed as a result 
of such conditions, the ENGINEER shall, after receipt of the CONTRACTOR'S written statement, 
make an equitable adjustment and modify the Contract in writing. 

 
C. If the CONTRACTOR intends to assert a claim for an adjustment in the Contract Price or Contract 

Completion Date under this Article, it must, within twenty (20) calendar days after receipt of such 
determination as to whether a Differing Site Condition exists, submit a written statement setting 
forth a detailed cost breakdown in the form required by GENERAL REQUIREMENTS Section 
01254 (PAYMENT FOR CHANGES AND EXTRA WORK) setting forth the basis of 
CONTRACTOR’S calculation of the costs saved or incurred, detailed information demonstrating 
the effects on the Contractor’s schedule of performance in the same manner as required by the 
Contract Documents for obtaining approval of extensions of time, identification of the portions of 
the Escrow Bid Documents (including without limitation the GBR baseline statements referred to 
in the Escrow Bid Documents as required by Section 01351 (Escrow Bid Documents) of the 
General Requirements) that formed the basis of CONTRACTOR’S bid estimate to perform the 
Work affected by such conditions, and a complete and detailed explanation of the factual basis 
for the CONTRACTOR'S request. 

 
D. Failure by CONTRACTOR to strictly comply with the notice requirements of this Section 

concerning the timing and content of any notice of Differing Site Conditions or of any request for 
equitable adjustment based on Differing Site Conditions pertaining to clear identification of GBR 
baseline statements used in preparation of CONTRACTOR's bid shall be deemed waiver of any 
claim by the CONTRACTOR for increase in the Contract Price or extension of the Contract 
Completion Date by reason of such conditions. 
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E. CONTRACTOR’S rights to compensation for (i) delay, disruption, hindrance, interference, 
schedule compression, and the impact, ripple or cumulative effect thereof; or (ii) additional 
supervision, administration, excess, extended or extraordinary overhead, loss of productivity, or 
similar costs, expenses or damages incurred as a result of or related to any claim of Differing Site 
Conditions shall be limited to such sums as are allowable under COMPENSATION FOR DELAY, 
DISRUPTION, AND UNANTICIPATED OVERHEAD of the GENERAL CONDITIONS. 
 

F. No claim by the CONTRACTOR for an adjustment hereunder shall be allowed if asserted after 
final payment under this Contract 

 
 
 

* * * * * * 
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SECTION 01254 
CHANGE ORDERS 

 
 
 
1.1 The Requirement 
 
 

A. Payment to the Contractor, or credit to the City, for any change, addition, deletion or extra to the 
Work, or  s ettlement of  any  Claim, c overed b y an y Change O rder, s hall b e d etermined b y t he 
methods set forth herein. The Engineer may change the P lans and Specifications, character of  
the Work, or quantity of Work provided the total arithmetic dollar value of all such changes, both 
additive and deductive, does not exceed twenty-five percent (25%) of the Contract Price. Should 
it become nec essary to e xceed t his limitation, t he change s hall b e b y written S upplemental 
Agreement between the Contractor and the City, which shall be executed by a Change Order. 

 
B. Unless otherwise stipulated, “Unit Prices” and “Stipulated Prices” include a ll costs necessary to 

furnish, install and complete the Work. The “Unit Prices” and “Stipulated Prices” include all direct 
costs f or l abor, equipment an d m aterials, al l insurance an d bond c osts, a ll f ield a nd of fice 
supervisors and assistants, all onsite project administration, security costs, the cost of small tools 
and consumables, incidental job burdens, and all general home office expenses and no separate 
allowance will b e m ade t herefor. A ssistants t o f ield and of fice s upervisors i nclude a ll c lerical, 
stenographic, and general office help. Incidental job burdens include, but is not limited to, office 
equipment and supplies, temporary toilets, telephone, utilities, safety equipment, warning devices, 
personal protective equipment, and conformance to OSHA requirements. Project administration 
includes, but is not limited to, review and coordination, estimating, engineering, scheduling, and 
expediting r elative t o C hange O rders, an d upd ating and f urnishing R ecord D rawings t o 
incorporate changes, schedule update, supervision not applied solely to the Work of the Change 
Order, home office salaries and expenses, and City of Los Angeles Business Tax.  

 
C. Unit Prices: 

 
1. Unit prices s tipulated i n t he B id or i temized in t he approved Schedule of  V alues s hall b e 

utilized, where they are applicable and determined reasonable by the Engineer. In the event 
that the Change Order results in a change in the original quantity of more than twenty-five 
percent (25%), either increase or decrease, then either the Engineer or the Contractor may 
request a  r eview of  t he unit pr ice t o d etermine i f a ne w un it price s hall b e m utually 
determined b y negotiation. Any new un it pr ice m utually determined under this Subsection 
shall on ly a pply t o t he units i n ex cess of on e hu ndred t wenty f ive per cent ( 125%) of  t he 
original quantity for overruns. In case of underruns, the unit price stipulated in the Bid shall 
be app lied t o t he f irst t wenty-five per cent ( 25%) of  t he ac tual qu antity of  w ork per formed 
and the new mutually determined price shall be applied to the quantity between twenty-five 
percent (25%) and seventy-five percent (75%) of the original quantity. 

 
2. Renegotiated un it pr ices o r uni t pr ices f or new  items added to t he C ontract b y Change 

Order shall be determined in accordance with Subsections B through G. Whether stipulated 
in t he Bid, itemized i n t he appr oved Schedule of  V alues or r enegotiated, the unit pr ices 
used for payment constitute the total adjustment with no further costs owed for overhead, 
impact, profit, delay or impact to unchanged portions of the Contract, or any other reason. 
The unit price shall be full and final compensation as described in Subsection D. 

 
3. The cost proposals for renegotiated unit prices shall be presented in accordance with the 

provisions of Subsections B through G. Should any Bid Item be deleted in its entirety, the 
amount bi d f or t hat bid item shall b e s ubtracted f rom t he t otal C ontract am ount. T he 
Contractor s hall be paid o nly f or t he ac tual c ost incurred pr ior t o t he n otification of  s uch 
deletion for that Bid Item. 
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D. Lump Sum: 
 

1. The E ngineer and the Contractor m ay m utually determine a t otal s um for t he C hanged/ 
Extra Work. The Contractor shall summarize the total cost and furnish a breakdown of the 
proposed l ump s um costs satisfactory t o t he E ngineer i n ac cordance with S ubsections B  
through G . S uch l ump s um c osts s hall be f ull and f inal c ompensation as  d escribed i n 
Subsection D . The C ontractor’s qu otation s hall conform t o t he r equirements of  S ection 
01251- Change O rder R equests, an d be s ubmitted in t he C hange O rder C ost S ummary 
Form provided (see Attachment 01251-A1). The Change Order Cost Summary Form cannot 
be used to nullify or supercede any specification or contractual provision. 

 
2. If t he m ethod or  am ount o f pa yment cannot b e a greed pr ior t o p erforming t he Changed/ 

Extra Work, the Engineer may unilaterally issue a Change Order in the amount determined 
reasonable by the Engineer f or t he C hanged/ E xtra Work and di rect t he Contractor t o 
proceed immediately. The Engineer also has the option to issue a Change Order directing 
the Work be done on a T ime and Mat erials bas is with t he C ontractor pr oviding al l labor, 
equipment, an d m aterials necessary t o c omplete t he Work i n a s atisfactory m anner an d 
within a reasonable period of time. Estimates for lump sum quotations and accounting for 
Time and Materials work shall be limited to direct expenditures necessitated specifically by 
the subject Changed/ Extra Work, and shall be segregated as follows: 

 
a. Labor, up to and including working general foremen, who are directly assigned to the 

Changed/ Extra Work. Employees identified as  s uperintendents or  non -working 
general foremen shall not be charged as labor on Changed/ Extra Work. The labor 
costs shall include actual documented payroll costs including wages, payroll taxes as 
established by law (i.e., FICA, Federal and State Unemployment Taxes), fringe 
benefits as es tablished b y neg otiated labor agr eements, an d any i nsurance c osts 
(such as Worker's Compensation and General Liability Insurance but shall not 
include Automobile Liability Insurance or any other insurance costs). A det ailed 
breakdown of those subcomponents of labor costs, by all crafts shall be submitted to 
the Engineer, by the Contractor and al l Subcontractors, for approval, as par t of  the 
documentation of  labor c osts, w ithin t en ( 10) working d ays after i ssuance of  t he 
Notice t o P roceed. N o o ther s ubcomponents of  l abor c osts s hall be c onsidered, 
unless approved in writing by the Engineer. 

 
b. The l abor c ost is no t a llowed t o be i ncreased by u sing l abor classifications w ith 

paygrades higher than necessary to accomplish the Work. 
 

c. Materials: The cost of materials used in performing the Changed/ Extra Work will be 
the cost, including sales tax and freight, to the purchaser, whether Contractor, 
Subcontractor or other forces, from the supplier thereof, except as follows: 

 
(1) Cash or  t rade discounts available to the purchaser shall be credited to the City 

notwithstanding t he f act t hat s uch d iscounts m ay not hav e b een t aken b y t he 
Contractor. 

 
(2) For materials s ecured by other t han a d irect pur chase and d irect bi lling t o t he 

purchaser, the cost shall be deemed to be the price paid to the actual supplier as 
determined by the Engineer. Supplier markup, except for actual costs incurred in 
the handling of such materials, will not be allowed. 

 
(3) Payment f or materials f rom s ources ow ned wholly or i n p art b y the purchaser 

shall no t exceed the price paid by the purchaser for similar materials from said 
sources on c ontract i tems or  t he c urrent wholesale pr ice f or s uch m aterials 
delivered to the Jobsite, whichever price is lower. 
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(4) If, i n the o pinion of t he Engineer, t he c ost of  m aterials i s excessive, or  t he 
Contractor does not f urnish satisfactory evidence of  the cost of  such m aterials, 
then the cost shall be deemed to be t he lowest current wholesale pr ice f or the 
quantity concerned, delivered to the Jobsite less cash or trade discount. The City 
reserves the right to furnish materials for the Work and no claim shall be made by 
the Contractor for costs and profit on such materials.  

 
(5) For the purposes of this Section, a "Supplier" is defined as any person or 

persons, f irm or  bus iness, who s upplies m aterials of  c onstruction and/or 
permanent equipment, but who does not perform any portion of the Work of the 
Contract on site, for the Contractor, except that labor or labor supervision which 
may be required b y s ome m anufacturers as  par t of  their e quipment i nstallation 
for warranty or other purposes.  
 

d. Equipment C osts, i ncluding o wnership, lease or r ental c osts, as  well as  o perating 
costs, for individual equipment units whose replacement value is in excess of $500. 
Transportation an d s et up  c osts s hall b e i ncluded, but  on ly if t he e quipment i s 
imported to the worksite solely to perform work on the Changed/ Extra Work 
described in the Change Order and the Contractor can demonstrate that the changed 
work cannot or could not be per formed economically with equipment already at the 
site. Equipment costs shall be determined in accordance with t he requirements set 
forth in Subsection G. 

 
e. Small tools, equipment, consumables and incidental costs: No separate payment will 

be made for the use of small tools or equipment with a replacement value of $500 or 
less. T his appl ies t o t ools and e quipment ow ned b y t he C ontractor or  i ts 
subcontractors of any tier. Also, no separate payment will be made for fuel, lubricants, 
tool or  e quipment r epairs, t ool or  e quipment m aintenance, c onsumables, dr inking 
water, sanitary facilities or other incidentals. These costs are already included as a 
part of Markup. 

 
f. Subcontractor Costs, including their overhead and profit, provided that such costs are 

direct costs to the Contractor for performing the Changed/ Extra Work as set forth in 
Subsections B through G. 

 
E. Time and Materials Work 

 
1. The c osts of  al l C hanged/Extra Work s ubmitted un der t he T ime and M aterials ( T&M) 

method shall be formulated in accordance with the provisions of Subsections B through I.  
 
2. Unless otherwise stipulated on the Change Order, the “Not-to-Exceed” amount for all T&M 

Change Orders is $25,000. The Contractor is responsible for tracking costs and for notifying 
the Engineer in writing when costs approach 50% and 75% of the “Not-to-Exceed” amount. 
In addition, if the Changed/Extra Work cannot be completed within the “Not-to-Exceed” limit, 
the C ontractor s hall notify t he E ngineer in writing, a nd in a t imely m anner, t hat t he limit 
requires an increase. The City will on ly reimburse el igible costs up to the “Not-to-Exceed” 
amount. 

 
3. The Contractor shall notify the Inspector at the beginning of each day when Changed/Extra 

Work i s bei ng p erformed. T he C ontractor s hall notify t he I nspector of  t he C hanged/Extra 
Work being performed and describe the personnel involved, whether by Contractor forces 
or b y its s ubcontractors a t an y t ier. F ailure t o notify the I nspector pr ior t o t he s tart of  
Changed/Extra Work serves as the Contractor’s waiver to claim for compensation on that 
day. 

 
4. For eac h working d ay, t he C ontractor s hall s ubmit a “ Daily R eport of T ime and Mat erial 

Work” t o t he I nspector. T he “ Daily R eport” c onsists of B ureau of  C ontract A dministration 
Form B CA-165 f or l abor s upplied, a nd F orm B CA-166 f or equi pment and  m aterials 
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supplied. The Inspector will only consider Forms that are properly completed as described 
below. 

 
a. Separate forms must be used for labor and for equipment/materials. 
 
b. Labor, equipment, material or expenditures that are not included on Bureau of 

Contract Administration Forms BCA-165 and/or BCA-166 are ineligible for payment. 
There will be no exceptions to this requirement.  It is the responsibility of the 
Contractor to include any and a ll i tems of labor, equ ipment, or  material f or which it 
requests compensation for each day’s work completed. 

 
c. Information r equired o n the Labor f orm s hall i nclude nam e o f per sonnel, p ersonnel 

classification, and o nly the number of hours worked on Changed/Extra work for the 
day being r eported. Since t he o verhead al lowance already includes a ll nec essary 
supervision, a ny hours f or add itional s upervision o r n on-working f oremen ar e 
ineligible for addi tional payment. The premium pay for a general foreman is el igible 
for payment only if the general foreman is a working foreman and a general foreman 
was required by a Union Labor Agreement or otherwise approved by the Inspector. 
The general foreman rate is eligible for payment only during the time that a general 
foreman was required for the Changed/Extra Work. 

 
d. Information required on the Equipment/Material form shall include Contractor-owned 

equipment and/or t ools, a nd r ented eq uipment or  t ools f or which c ompensation i s 
requested. Information shall include the type of equipment, size of equipment, 
equipment identification number, appurtenances, and only the number of hours 
worked on the Changed/Extra work. 

 
e. The onl y allowable m aterials are m aterials de livered t o t he j ob s ite a nd/or 

incorporated on ly into t he C hanged/Extra work. T he a llowable m aterials s hall b e 
listed on the T &M s heet f or t he day t hat t hey are d elivered to t he j ob s ite and/or 
incorporated into the Changed/Extra work. 

 
f. Delivery ticket(s) and/or bill(s) of lading for rental equipment and/or tools delivered to 

the site and/or material incorporated into the work for the day being reported must be 
attached with the T&M sheet for that day. No payment will be allowed for materials 
and/or r ented eq uipment unless r eceipt(s) or b ill(s) of  l ading is a ttached. I f t he 
request f or pa yment i s not s ubstantiated b y original vendor/supplier i nvoices, 
acceptable c opies of  or iginal i nvoices, or ot her documentation ac ceptable t o the 
Inspector, t he C ity m ay establish t he c ost of t he item(s) at  t he lowest p ossible 
wholesale price or rental rate applicable while the work was being performed.  

 
g. Failure to submit the required “Daily Report of Time and Material Work” by the close 

of the next working day shall waive all rights for that day unless otherwise approved 
by the Inspector. Work t hat c annot b e s ubstantiated by a “Daily Report”, a pproved 
and signed by the Inspector, is ineligible for payment. 

 
h. The C ontractor i s responsible for preparing the “Daily Report” for work by its 

Subcontractors and submitting the Forms to the Inspector on time. 
 
i. The C ontractor m ust hav e eac h “ Daily R eport” verified b y the I nspector. After t he 

“Daily Report” is approved by the Inspector, both the Contractor and Inspector sign 
the r eport. T he or iginal “ Daily R eport” is r etained by t he I nspector with a  c opy 
provided to the Contractor. 

 
j. When the “Daily Report” is signed by the Inspector and the Contractor, it is binding 

on the Contractor and its Subcontractors. 
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k. When agreed to by the Inspector, the Contractor may submit a supplemental “Daily 
Report” f or l abor, m aterials, or  equ ipment f or w hich t he C ontractor r equests 
compensation but failed to list on the original daily report. 

 
(1) These supplemental forms shall be marked “SUPPLEMENTAL”. 
 
(2) Unless ot herwise ap proved b y the Inspector, t he s upplemental f orms may o nly 

be submitted for approval up to two (2) working days following the date when the 
work was performed. 

 
l. No payment will b e al lowed f or l abor, m aterials, or  equi pment i ncluded on T &M 

sheets not signed by the Contractor and the Inspector. Payment will not be allowed 
for labor, m aterials, or  equipment included on T&M s heets signed b y anyone other 
than the Inspector or the Inspector’s immediate supervisor. 

 
F. General: 

 
1. It is the intent of the City to settle all Change Orders full and f inal at the time the Change 

Order is i ssued. Therefore, the following paragraph w ill be i ncorporated, i n w riting, on al l 
Change Orders: 

 
a. “The compensation (time and cost) set forth in a Change Order comprises the total 

compensation due the Contractor, all Subcontractors, and all Suppliers, for the Work 
or c hange def ined in t he Change O rder, including impact on unc hanged work. B y 
signing t he C hange O rder, t he C ontractor ac knowledges and agrees on behalf o f 
himself, all Subcontractors, and all Suppliers, that the stipulated compensation 
includes payment for all work contained in the Change Order, plus all payment for the 
interruption of schedules, extended field overhead costs, delay, and all impact, ripple 
effect or cumulative impact on all other work under this Contract. The signing of the 
Change O rder i ndicates t hat t he Change O rder c onstitutes f ull m utual ac cord and 
satisfaction for t he c hange, an d that t he time and /or cost und er t he Change Order 
constitutes t he total eq uitable adj ustment o wed t he Contractor, a ll S ubcontractors, 
and all Suppliers as a result of the change. The Contractor, on behalf of himself, all 
subcontractors, and a ll S uppliers, a grees to waive a ll r ights, without exception or  
reservation of  an y k ind whatsoever, t o f ile an y f urther c laim related to t his Change 
Order. N o f urther c laim or  r equest f or equi table a djustment of  an y t ype f or an y 
reasonably foreseeable cause shall arise out of or as a result of this Change Order or 
the impact of this Change Order on the remainder of the Work under this Contract.” 

 
2. Costs which shall not be  pai d i n C hange Orders un der this Contract include, but  ar e not  

limited to, interest costs of  any t ype; claim preparation or filing costs; legal expenses; the 
costs of preparing or reviewing proposed Change Orders or Change Order proposals; lost 
revenue; lost profits; lost income or earnings; rescheduling costs; costs of idled equipment 
when s uch equipment i s n ot at  t he s ite or  h as not  yet be en em ployed on t he Work; l ost 
earnings or interest on unpaid retainage; claims consulting costs; and the costs of corporate 
officer or staff visiting the site; any compensation due to the fluctuation of foreign currency 
conversion or ex change r ates; l oss of  ot her b usiness; c hanges i n t axes or  increased t ax 
rates of any kind or any costs identified as unallowable under the provisions of the Federal 
Acquisition Regulations. 

 
3. Extensions of time shall be based solely upon the effect of delays to the Work as a whole. 

Extensions of time shall not be granted for delays to the Work, unless the Contractor can 
clearly demonstrate, through analysis of the current updated schedule, that the delay to the 
Work as a whole arose or  will ar ise f rom c auses other t han normal weather, b eyond the 
control and without fault or negligence of the Contractor, or any Subcontractor, at any tier, 
and that s uch d elays d id o r w ill, i n f act, de lay t he pr ogress of  t he Work as  a whole. T he 
Contractor shall not be entitled to a time extension unless it submits a Time Impact Analysis 
which i s a c alculation of  t he ex tent of t he del ay t o t he end date of t he Work and which 
shows that the Work has been or will be extended beyond the current Contract completion 
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date. A T ime I mpact A nalysis i s a  scheduling procedure which ut ilizes t he n etworking 
techniques (fragnets) and a written analysis of the facts associated with the alleged delay to 
demonstrate the effect of the alleged delay on the critical path of the schedule. A "fragnet" is 
defined as a s equence of ne w ac tivities an d/or ac tivity r evisions t hat ar e pr oposed t o b e 
added t o the existing c urrent up dated s chedule t o dem onstrate ( mathematically and 
graphically) the influence of the alleged delay on the end date of the Work and shall be the 
sole method for incorporating delays and impacts into the schedule. The objective of a Time 
Impact Analysis is to pinpoint, isolate, and quantify all time impact associated with a specific 
issue and determine i ts t ime relationship t o p ast or  c urrent del ays. T ime ex tensions s hall 
not b e a llowed f or del ays t o p arts of  t he Work t hat ar e n ot o n t he c ritical p ath of  t he 
currently ap proved m onthly updated project s chedule. T ime ex tensions s hall n ot b e 
granted, nor delay damages of any kind whatsoever paid to the Contractor, until all 
available f loat, s lack, or  c ontingency t ime on t he project i s us ed and the e nd date of t he 
Work is moved beyond the current, adjusted Contract completion date. 

 
4. The cost summary, cost breakdowns and requests for cost reimbursement submitted by the 

Contractor (for delay, disruption, hindrance and interference associated with the changes, 
additions, deletions or extras) shall be itemized in a manner that, with mathematical 
certainty and without reliance upon probabilities or inferences, segregates the direct, actual 
reimbursable c osts associated with each i ndividual, change, a ddition, de letion, ex tra and 
(on an e vent-by-event basis) eac h i ndividual d elay or  d isruption event. Such c ost 
summaries, br eakdowns o r r equests s hall no t b e b ased, in whole or i n p art, upo n a ny 
methodology ( such as  “ total c ost” or  “modified t otal c ost” methodologies) t hat purports t o 
calculate the Contractor’s additional costs of performance of the extra, change, addition or 
deletion (including without limitation the additional costs of delay, disruption or other impact) 
based on the difference between Contractor’s total actual Project or line item costs (with or 
without fee) and its original bid estimate for the Project or any original bid estimate line item. 
In connection with the foregoing, Contractor represents and warrants that it has the ability to 
generate and maintain complete and accurate cost accounting records that will reflect (i) the 
actual c osts i ncurred or s aved f or e ach individual i tem of  E xtra Work, c hange, a ddition, 
deletion (including without limitation any costs of associated delay, disruption, interference, 
hindrance a nd t he c umulative i mpact of  eac h ex tra, c hange, ad dition, d eletion on o ther 
parts of the Work); and, (ii) on an event-by-event basis, the effect of each delay or 
disruption that f orms t he bas is of  eac h r equest f or ex tension of t ime, r egardless of  t heir 
scope, number, complexity, cumulative effect, or time of issuance or occurrence. 

 
5. Except as pr ovided in “ Compensation F or D elay, D isruption, U nanticipated O verhead” of 

the G eneral C onditions, C ontractor s hall h ave no r ight t o r ecovery of  an y c ompensation, 
costs, expenses or damages resulting from delay, disruption, interference, or hindrance in 
the performance of the Work (including without limitation interruption of schedules, excess 
or ex traordinary extended field an d i ndirect ov erhead c osts, l oss of  pr oductivity and t he 
impact, ripple or cumulative effect on other Work). 

 
6. Contractor waives an y c laim or  r ights and r emedies bas ed on a bandonment, quant um 

merit, r escission or  ot her s imilar l egal t heory by r eason of  an y of  t he f ollowing 
circumstances, which the Contractor ac knowledges and agr ees are w ithin t he r easonable 
contemplation of the parties: (i) changes, additions, deletions and extras to the Work after 
execution of t he C ontract an d issued f rom t ime t o t ime t hroughout the per iod of  
construction, regardless of their scope, number, cumulative value, or complexity, to correct 
errors, om issions, c onflicts, an d ambiguities i n t he Contract Documents, or  to implement 
discretionary c hanges t o t he s cope of  Work requested b y t he C ity; ( ii) t he i ssuance an d 
performance of  changes, addi tions, del etions and ex tras i n a manner t hat is not  in 
sequence with the as-built or as-planned progress of the Work; (iii) changes due to Differing 
Site Conditions; ( iv) suspensions of  the Work or  par ts thereof, or  l imitations on access to 
portions or all of the Work, for the convenience of City or in the interests of the Project; (v) 
delay or disruption to t he Work due t o f ailure of  t he City, Engineer or  I nspector t o t imely 
perform any contractual obligation. 
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G. Markups – Overhead and Profit: 
 

1. In addition to the direct expenditures specified for labor, materials and equipment in 
Subsection B, a lump sum will be paid for all overhead and profit, including: All insurance 
costs other than specifically mentioned in this Section, all f ield and office supervisors and 
assistants, all o nsite pr oject adm inistration, s ecurity c osts, t he c ost of s mall t ools an d 
consumables, i ncidental j ob bur dens, an d al l ge neral hom e of fice ex penses and no  
separate allowance will be made therefor. Assistants to field and office supervisors include 
all clerical, stenographic, and general office help. Incidental job burdens include, but is not 
limited to, office equipment and supplies, temporary toilets, telephone, utilities, safety 
equipment, warning devices, per sonal pr otective equipment, an d c onformance t o O SHA 
requirements. Project administration includes, but are not limited to, review and 
coordination, estimating, engineering, s cheduling, and ex pediting r elative t o C hange 
Orders, and up dating and f urnishing R ecord D rawings t o i ncorporate c hanges, s chedule 
update, s upervision no t a pplied s olely to t he Work of  t he C hange O rder, home of fice 
salaries and ex penses, a nd C ity of  Los  A ngeles Business T ax. S uch l ump s um s hall 
conform to the following schedule of percentages of the total amount of direct expenditures 
of the Contractor and subcontractors. 

 
Changed/ Extra Work - Direct Expenditures   Markup Percentage 
Contractor direct labor      20% 
Contractor direct materials, equipment, other items 

and expenditures      15% 
Subcontractor (of any tier) direct labor    20% 
Subcontractor (of any tier) direct materials, equipment, 

other items and expenditures     15% 
Contractor administrative fee for subcontractors’ (of any 

tier) direct materials, equipment, other items 
and expenditures         5% 

 
2. Bonds and Insurance: An additional allowance of one percent (1%) of all direct costs (less 

markup) is allowed. 
 
3. Add/ Deduct Changes:  
 

a. The overhead rates determined above shall be applied to all additive Change Orders, 
except those utilizing as-bid Unit Prices or Stipulated prices listed in the Bid Proposal. 

 
b. Any change in the Work involving both extras and credits shall show a net total cost, 

including s ubcontracts. Allowances f or o verhead an d profit t o t he n et t otal c ost, as  
specified herein above, shall be applied if the net total cost is an extra; overhead and 
profit allowances shall not be applied if the net total cost is a credit. The estimated 
cost of  deduc tions s hall b e bas ed on labor and m aterial pr ices on t he dat e t he 
Contract was signed. 

 
H. City F urnished Materials, Equipment a nd S ervices: The E ngineer r eserves the r ight t o f urnish 

materials, equipment and services deemed expedient for use on the Changed/Extra Work. The 
Contractor shall have no claim for profit or overhead on the cost of such materials, equipment and 
services. 

 
I. Equipment Costs: 

 
1. The rates for rental or leased equipment shall not exceed the rates listed in the Rental Rate 

Blue Book (the Blue Book) published by Primedia Information, Inc., San Jose, California, as 
adjusted to the regional area of the Work under this Contract. For T&M Change Orders, the 
rates ar e es tablished b y t he ac tual p aid i nvoice(s) t hat c omply with t he r equirements of  
Subsections G.1 and G.3. Owned equipment costs shall not exceed the rates established 
by Subsection G.2.  The m ost recent publ ished edition in ef fect at  the commencement of  
actual equipment use shall be used. 
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2. The rates paid for any rented or leased equipment or tools shall include the cost of fuel, oil, 
lubrication, supplies, small tools, necessary at tachments, repairs and m aintenance of  any 
kind, depreciation, storage, insurance and all incidental costs associated with the operation 
of the equipment or tools. 

 
3. It is the responsibility of the Contractor to include any appurtenances added to equipment 

which would i ncrease t he basic r ate f or s aid equ ipment ( i.e., hoe -ram, ov ersize buc ket, 
etcetera) as  es tablished i n t he ac ceptable r ental r ate gui de. All e quipment and/  or  t ools 
shall be acceptable to the Inspector, in good working condition, suitable for the purpose for 
which it is to be used, and necessary to complete the Changed/Extra Work. Payment will be 
based on the manner in which the equipment was actually powered, operated and modified 
per the equipment manufacturer’s recommendations. 

 
4. Rented or Leased Equipment: 
 

a. For equipment rented or leased (including lease with purchase option) in arm's length 
transactions f rom outside vendors, the Contractor shall be paid the actual invoiced, 
rented or leased rates provided that the invoiced lease or rental rates do not exceed 
the r ates s et f orth in t he Blue Book. A rm's l ength r ental or  lease t ransactions ar e 
those in which the firm involved in rental or lease of such equipment is not associated 
with, owned b y, have common management, di rectorship, f acilities, or  s tockholders 
with the f irm renting the equipment. Submittal by a Contractor of a rental or leased 
invoice f rom t he l essor w ill be prima f acie pr oof of  c ompliance with t he ab ove. 
However, such invoices are not conclusive proof; if questioned, the burden of proof 
remains with the Contractor. In no event shall the leased equipment rate billed to the 
City be at rates exceeding those prescribed in the following table: 

 
Actual Usage (Change Order   
& Contract Work Combined)    Payment Category 
Less than 8 hours     Hourly Rate 
8 or more hours but less than 7 days   Daily Rate 
7 or more days but less than 30 days   Weekly Rate 
30 calendar days or more    Monthly Rate 

 
b. When in Use: Actual equipment use time documented by the Inspector shall be the 

basis t hat t he eq uipment was ut ilized on  the c hanged work and p aid f or unde r t he 
Change Order. In addition to the lease or rental rate, equipment-operating costs shall 
not ex ceed t he es timated hourly op erating r ate as s et f orth i n t he Blue B ook. The 
hours of operation shall be based upon actual equipment usage on the changed work 
as recorded by the Inspector. For multiple shift work sequences, the allowable 
equipment rate shall not exceed f ifty percent (50%) of  the base rate, f or second or  
third shifts. 

 
c. When Idle: Idle equipment is equipment on site and necessary to perform the Work 

under the change but not in actual use due solely to the impact of the changed work. 
Equipment operating costs due to idle t ime, documented by the Inspector, shall be  
paid at the rate determined in “G” (1) above. Idle time shall include a reasonable time 
allowance to and from the project site. 

 
d. Payment f or equi pment or  t ools s hall be l imited t o hours ac tually worked on t he 

Changed/Extra Work i f the equ ipment or  tool is a lready on s ite f or Work under  the 
original C ontract. N o “ standby” t ime will be  pa id f or equ ipment al ready on s ite f or 
Work under the original Contract. 

 
e. If equipment or tools are used intermittently and, when not in use, could be returned 

to t he r ental s ource at less ex pense t han holding i t at  t he work s ite, it s hall be  
returned, unless the Contractor elects to keep it at the work site at no expense to the 
City. 
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5. Owned and Other Equipment: Equipment rates for owned equipment or equipment provided 
in other than arm's length transactions shall not exceed the total hourly costs as set forth in 
the Caltrans “Labor Surcharge and Equipment Rental Rates” effective at the time the work 
is performed.  (The Caltrans equipment rental rates are available on the internet at 
http://www.dot.ca.gov/hq/construc/equipmnt.html.)  If the equipment is not listed in Caltrans, 
then the Rental Rate Blue Book shall be used.  When using the Blue Book, the hourly rate 
for any period less than 7 days shall be the weekly rate divided by 40, plus the Operating 
Cost. Except as noted herein below, this equipment hourly rate plus the estimated operating 
cost per hour from the Blue Book will be paid for each hour the equipment actually performs 
the C hanged/ Extra Work. D aily r ecords l isting the equipment un its and t heir respective 
operators, identification code, and actual usage on the Work under  the Change Order, as 
certified at the end of each work day (or work shift if the Work is being performed in multiple 
work shift sequence) by the Inspector shall be the record upon which actual equipment use 
shall b e bas ed. F or m ultiple s hift w ork s equences, the C altrans ov ertime f actor s hall be  
applied (When using the Blue Book one-half the Non-Operating Cost will be deducted for 
second and third shifts.  The Non-Operating Costs are the Blue Book monthly or weekly/40 
rates, as  appl icable.). I t i s agr eed t hat t his r ate s hall r epresent pa yment i n f ull for al l t he 
Contractor’s direct costs. 

 
a. When Idle: Payment for equipment necessary to be on the site to complete the Work, 

but not in actual use due solely to the impact of the changed work, shall be paid per 
the t able in C altrans Standard Specifications Section 9 -1.03A(3b), provided t hat i ts 
presence a nd necessity o n t he s ite has  been d ocumented b y the I nspector, and 
further pr ovided t hat the e quipment w as i dled s olely by actions of  t he C ity. (When 
using the Blue Book the payment for idle time shall not exceed fifty percent (50%) of 
the Non-Operating Cost.) Idle equipment time will only be paid as a function of delays 
specifically d irected or c aused b y t he C ity's ac tions. I n no e vent s hall t he i dle t ime 
claimed in a day for a particular piece of equipment exceed the normal work schedule 
established f or t he project - usually eight ( 8) h ours per da y or f orty ( 40) h ours per 
week, and excluding Saturdays, Sundays, and holidays. For multiple shift work 
sequence, the allowable idle equipment rate shall not be allowed, for second or third 
shifts. It is agreed that this rate shall represent payment in full for all the Contractor’s 
direct costs. 

 
6. Equipment Haulage and Set Up Costs: Documented and actual equipment haulage and set 

up costs shall be paid for, if applicable as set forth in Subsection B.3. 
 
7. Other Equipment Cost Guides: In the event that a piece of equipment used on a Change 

Order is not listed in Caltrans or the Blue Book, costs may be derived from the Associated 
General Contractor’s of  A merica Equipment O wnership G uide, t he Associated Equipment 
Dealers Guide, or the Equipment Rate Guide published by the U.S. Army Corps of 
Engineers as adjusted appropriately for the type of work and use and the regional area of 
the Work under this Contract. 

 
J. Records: 

 
1. At any t ime s hould t he Contractor deviate s ubstantially f rom the s chedule, m ethod a nd 

sequence of oper ation, equipment, c ost or  pr icing d ata f urnished b y the C ontractor and  
agreed to by the City in connection with the Change Order or should the City determine that 
any price negotiated in connection with the Change Order is defective due to such deviation 
or the fault of the Contractor, the City reserves the right to reduce the Change Order cost 
and reissue the Change Order at the amount in which the City determines to be the actual 
costs to complete the change. 

 

http://www.dot.ca.gov/hq/construc/equipmnt.html�
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2. Whenever any material or process is indicated or specified by patent or a proprietary name, 
or b y name of  a  m anufacturer i n t he C hange O rder, s uch direction s hall n ot r elieve the 
Contractor’s r esponsibility or obl igation t o perform w ork i n ac cordance with the c ontract 
requirements. T he C ontractor s hall b e s olely r esponsible f or, and h ave c ontrol over 
construction m eans, m ethods, t echniques, s equences and  procedures, c oordination of  a ll 
portions of the contract and Change Order work. 

  
3. The Contractor shall on a weekly basis submit an approximate accounting of the am ount 

expended on the Time and Materials work to date and an estimate of the Impact to the time 
of performance of work. 

 
4. Partial Payments for Time and Materials Work: Progress payments for Time and Materials 

work s hall o nly b e m ade i f t he anticipated c ost of  t he c hanged work i s i n excess of  
$100,000 and/or the time to perform the changed work will exceed two (2) months duration. 
To r eceive pa yments f or T ime and Mat erials work, t he C ontractor s hall s ubmit t o t he 
Engineer an invoice of  the da ily reports which were verified b y the Inspector, with details 
and documents, verifying the Contractor’s and Subcontractor's actual costs incurred for the 
Time and Materials work as set forth in Subsections B through H. Costs shall be submitted 
within thirty (30) calendar days after the T&M work has been satisfactorily completed unless 
an extension of time for submittal is authorized in writing by the Inspector. 

 
K. Field Office Overhead - Rate Per Day: 

 
1. Subject to the provisions of this Subsection and “Compensation For Delay, Disruption And 

Unanticipated Overhead” o f General Conditions, f or each day of approved t ime extension 
due s olely to ex tras, c hanges, and a dditions t o t he Work, C ontractor s hall b e ent itled to  
compensation f or additional Daily F ield Office Overhead as  s et f orth herein. A s a f urther 
condition t o t he C ontractor’s r ight t o s uch additional c ompensation, t he C ontractor s hall 
submit a detailed listing of the Daily Field Office Overhead cost components which are time 
related. The individual cost components shall represent costs which have been or will be  
incurred or i ncreased as a s ole or  direct r esult of t he t ime ex tension. T his l isting m ay 
include, but is n ot l imited t o, o nsite pr oject m anagement, s upervision, e ngineering, a nd 
clerical salaries; onsite office utilities and rent; onsite company vehicles and their operating 
expenses; s ite m aintenance and  s ecurity expenses. Daily Field Office O verhead c osts 
which are unaffected by the increased time or time extension in the Change Order shall not 
be allowable costs of the Daily Field Office Overhead rates. These cost components include, 
but are not limited to, acquisition and installation of plant, stationary equipment, temporary 
construction facilities, utilities and office furnishings (unless such items are rented or 
leased); the preparation of the site including clearing, grubbing, grading, and fencing; and 
mobilization a nd d emobilization ex penses. T he l isting of  t he D aily F ield O ffice O verhead 
cost c omponents des cribed abo ve m ust be bas ed o n t he C ontractor’s ac tual Field O ffice 
Overhead c osts. T his l isting m ust be s ubmitted w ith t he f irst Change O rder proposal t hat 
includes a time extension request per Subsection D.  If the Contractor’s time related Daily 
Field O ffice O verhead c ost c hanges f or s ubsequent c ompensable d elays, t hen t he 
Contractor shall submit a new Daily Field Office Overhead rate based on the Contractor’s 
time r elated D aily Field O ffice O verhead c osts at  t he t ime of  t he s ubsequent delay.  I f 
change order work is performed during a compensable delay, any Daily Field Office 
Overhead costs paid by that change order shall be deducted from the compensation owed 
for additional Daily Field Office Overhead during the same time period. 

 
2. The Daily Field Office Overhead rate shall be multiplied by the number of days the Contract 

is to be extended in the Change Order, and shall then be added to the agreed upon costs of 
the Change Order. No markup for overhead costs and no profit allowance shall be allowed 
on t he Extended Daily F ield Office Overhead c ost c omponent of  t he Change O rder. T he 
derivation of  a n extended home of fice ov erhead r ate an d its a pplication t o C ontract t ime 
extensions shall not be allowed.  
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3. The information submitted above shall be submitted in sufficient detail to allow review, and 
shall be pr epared in ac cordance with ge nerally accepted ac counting pr inciples a nd 
applicable p ortions of  t he Federal A cquisition Regulations. T he E ngineer s hall hav e t he 
right to have an audit of the Contractor’s costs performed, at the Contractor’s sole expense, 
if t he c osts s ubmitted ar e c onsidered b y t he E ngineer t o be ex cessive, ques tionable, or  
unsupported. The overhead rates determined above shall be applied to all additive Change 
Orders, except those utilizing original as-bid unit prices under Subsection A. 

 
 
 

* * * * * * 
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SECTION 01255 
PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. If the ENGINEER determines that any price, including profit or fee, negotiated in connection with 
any C hange O rder un der t his C ontract, or  a ny c ost r eimbursable under  this C ontract, w as 
increased because: 

 
1. the CONTRACTOR furnished cost or pricing data which was not accurate, complete, and 

current as certified in the CONTRACTOR'S Certificate of Current Cost or Pricing Data; 
 
2. a Subcontractor or prospective Subcontractor furnished cost or pricing data was submitted 

in support of a subcontract cost estimate furnished by the CONTRACTOR but which was 
not ac curate, c omplete, a nd/or c urrent as  of  t he d ate c ertified in t he CONTRACTOR'S 
Certificate of Current Cost or Pricing Data; or, 

 
3. the CONTRACTOR or a Subcontractor or prospective Subcontractor, at any tier, furnished 

any data not within subsection 1.1A(1) or 1.1A(2),above, which was not accurate as 
submitted; 

 
4. then the price shall be reduced accordingly, and the Contract shall be modified in writing as 

may be necessary to reflect such reduction. However, any reduction in the Contract price 
due t o d efective s ubcontract dat a of  a per spective Subcontractor, when t he s ubcontract 
was not  subsequently awarded to such Subcontractor, will be  l imited to the am ount (plus 
applicable overhead and profit allowances) by which the actual subcontract or actual cost to 
the CONTRACTOR if there was no subcontract, was less than the prospective subcontract 
cost estimate submitted by the CONTRACTOR; provided that the actual subcontract price 
was not affected by defective cost or pricing data. 

 
B. The f ollowing c ertification from t he C ONTRACTOR i s r equired t o b e pr ovided on all C hange 

Order quot ations or  r equests f or equi table a djustment i n excess of  t en-thousand d ollars 
($10,000). 

 
CERTIFICATION OF CURRENT COST 

AND PRICING DATA 
 

This i s t o c ertify t hat, t o the best of m y k nowledge an d belief, c ost or pr icing d ata 
submitted in writing, or specifically identified in writing if actual submission of the data is 
impracticable, t o t he C ITY in s upport of  C ONTRACTOR i s t o i nsert app ropriate 
identification such as Change Order quotation, proposal quotation, price adjustment, etc. 
are accurate, complete, and current as of CONTRACTOR to insert date. 

 
CONTRACT NO.: _________________________________________ 
PROPOSED CHANGE ORDER NO.: __________________________ 
FIRM: ___________________________________________________ 
NAME: __________________________________________________ 
TITLE: __________________________________________________ 
DATE: __________________________________________________ 
SIGNATURE: ____________________________________________ 

 
 
 
 * * * * * * 
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SECTION 01270 
MEASAUREMENT OF QUANTITIES FOR UNIT PRICE WORK 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. Unless otherwise specified, quantities of work shall be determined from measurements or 
dimensions i n hor izontal planes. However, linear q uantities of  pi pe, p iling, f encing an d 
timber shall be considered as being the true length measured along longitudinal axis.  

 
2. Unless ot herwise pr ovided i n S pecifications, v olumetric quant ities s hall be t he pr oduct of  

the m ean ar ea of  v ertical or  hor izontal s ections and the i ntervening hor izontal or v ertical 
dimension. The planimeter shall be considered an instrument of precision adapted to 
measurement of all areas.  

 
B. Methods of Measurement: 

 
1. Materials and i tems o f Work w hich ar e t o be p aid f or on bas is of  measurement shall be  

measured in accordance with methods stipulated in the particular sections involved.  
 

C. Certified Weights: 
 

1. When payment is to be made on the basis of weight, the weighing shall be done on certified 
platform scales or, when approved by the ENGINEER, on a completely automated weighing 
and r ecording s ystem. The C ONTRACTOR s hall f urnish t he E NGIENER with dup licate 
licensed weighmaster’s c ertificates s howing ac tual n et w eights. T he C ITY will accept t he 
certificates as evidence of weights delivered.  

 
D. Units of Measurement: 

 
1. Measurements shall be in accordance with Section 01420 – UNITS OF MEASURE of the 

GENERAL REQUIREMETNS. A metric ton or “tonne” is equal to 1,000 kilograms and the 
unit of  l iquid m easure i s a Li ter ( in U .S. Standard Measures, a  po und i s an avoirdupois 
pound; a ton is 2,000 pounds avoirdupois; and the unit of liquid measure is a gallon).  

 
 
 

* * * * * * 
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SECTION 01291 
NOTICE TO WITHHOLD AND/OR STOP NOTICE 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. When a "Notice to Withhold" or "Stop Notice" is served upon the CITY, or the Board, pursuant to 
the l ien s tatutes of  t he State of  C alifornia, t o withhold s ufficient f unds f rom p ayments t o t he 
CONTRACTOR in support of a claim resulting from default by the CONTRACTOR in payment for 
labor or materials used in prosecution of the Contract, the CITY shall withhold from payment due 
the CONTRACTOR an amount of money equal to the amount of the claim stated in the "Notice to 
Withhold" or  "Stop Notice," and an a dditional am ount equa l to twenty-five percent (25%) of  the 
amount of said claim, to defray the costs of litigation in the event of court action on the claim, for a 
total withholding of  o ne a nd o ne quarter ( 1-1/4) t imes t he s tated am ount of  t he c laim. At th e 
discretion of  t he C ITY, t he C ITY m ay a llow the C ONTRACTOR t o file w ith t he CITY t he bon d 
referred to in the Civil Code of the State of California after which said monies will not be withheld 
on account of such "Notice to Withhold" or "Stop Notice." 

 
B. In t he e vent t he C ontract i s t erminated f or C ONTRACTOR de fault, an y f unds due t he 

CONTRACTOR and r etained b y t he CITY in ac cordance with P ARTIAL PAYMENTS of  t hese 
GENERAL REQUIREMENTS, shall become the property of the CITY to the extent necessary to 
repay to the CITY any excess in the Contract Price above the cost of the Work completed at the 
time of  t ermination. After i ssuance of  Notice T o D iscontinue Work, no further pa yments will be  
made to the CONTRACTOR for the Work covered by the notice until completion of work and final 
settlement has been made. 

 
 
 

* * * * * * 
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SECTION 01292 
PAYMENTS 

 
 
 
1.1 PAYMENT FOR MOBILIZATION 
 
 

A. Payment for mobilization shall be limited to those items of work described in MOBILIZATION of 
these GENERAL REQUIREMENTS.  Whether Mobilization is included as a Contract Bid Item in 
the Bid P roposal F orm or  s pecified as par t of  the lump s um i n t he C ontract Documents, the 
amount shall include full compensation for furnishing the labor, materials, tools, equipment and 
incidentals for all of the Work involved in mobilization in advance of construction operations. The 
CONTRACTOR shall submit to the ENGINEER for approval the Contract Price Breakdown with 
the amount established for mobilization.  
 

B. The CONTRACTOR s hall submit t o t he INSPECTOR f or approval a  breakdown of  t he amount 
established f or m obilization.  T otal p ayment ( 100%) f or obt aining i nsurance and b onds will be  
made upon proof of payment for those items.  The payment for all other items of mobilization will 
be made when those items of mobilization have been completed and as specified below: 

 
1. When the monthly partial payment estimate of the amount earned, not including the amount 

earned f or mobilization, is f ive percent ( 5%) or  m ore of  t he or iginal C ontract amount, the 
total amount earned for mobilization may be up to fifty percent (50%) of the Contract item 
price for mobilization. This amount will be included in the said estimate for payment. 

 
2. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for mobilization, is ten percent (10%) or more of the or iginal Contract amount, the 
total amount earned for mobilization may be up to seventy-five (75%) of the Contract item 
price for mobilization.  This amount will be included in the said estimate for payment. 

 
3. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for m obilization, is twenty percent (20%) or more of  the original Contract am ount, 
the t otal am ount earned f or m obilization m ay be  up  t o n inety-five percent ( 95%) of  t he 
Contract i tem pr ice for mobilization.  This amount will be i ncluded in the said estimate for 
payment. 

 
4. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for mobilization, is fifty percent (50%) or more of the original Contract amount, the 
total am ount ear ned f or m obilization m ay be u p t o one hun dred per cent ( 100%) of  t he 
Contract item pr ice f or mobilization. This am ount will be i ncluded in t he s aid e stimate f or 
payment. 

 
C. The adjustment provisions in CHANGE ORDERS of these GENERAL REQUIREMENTS, and the 

retention of  f unds pr ovisions in this S ection, shall no t appl y to t he C ontract l ump s um i tem for 
Mobilization. 

 
D. When other Contract items are adjusted as provided in CHANGE ORDERS of these GENERAL 

REQUIREMENTS, i f the costs app licable to such item of work include m obilization costs, such 
mobilization costs will be deemed to have been recovered by the CONTRACTOR by the 
payments m ade f or mobilization a nd will b e ex cluded f rom c onsideration i n d etermining 
compensation under said Article. 

 
E. When the Contract does not include a Contract pay item for mobilization as specified above, full 

compensation f or a ny necessary m obilization r equired s hall b e c onsidered as i ncluded in t he 
prices paid for the various Contract items of work involved and no additional compensation will be 
allowed. 
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1.2 PAYMENT FOR PERMITS 
 
 

A. The C ontractor s hall obt ain and p ay f or al l per mits nec essary f or per formance of  t he Work i n 
accordance with t he pr ovisions of P ERMITS AND C ONSTRUCTION E ASEMENTS of  t he 
GENERAL CO NDITIONS.  If t he Bid P roposal provides an allowance f or P ermits, t he 
CONTRACTOR shall include in the Bid the amount stipulated under PERMITS in the SCHEDULE 
OF WORK AND PRICES in the Bid Proposal as an allowance for the costs of all required permits.  
Costs shall be l imited to t he ac tual fees pa id to the agencies and will be reimbursed based on  
original receipts onl y and no ov erhead or  profit shall be add ed to the cost of  the permits.  The 
CONTRACTOR s hall de liver t o t he E NGINEER with eac h per mit t he or iginal r eceipt.  A fter al l 
permits have been obtained and delivered, the actual costs of all permits shall be reviewed by the 
CONTRACTOR and t he E NGINEER.  If t he t otal c osts di ffer from t he am ount s et f orth i n t he 
SCHEDULE OF WORK AND PRICES, the Contract Price shall be adjusted by a Change Order 
for t he di fference bet ween t he t otal ac tual c osts an d t he am ount i ncluded i n t he B id, as  an  
additional amount due the CONTRACTOR or a credit to the CITY, as appropriate. 
 

1.3 MONTHLY PROGRESS PAYMENTS 
 
 

A. General 
 

1. The quantities l isted i n t he B id s chedule w ill not  g overn f inal pa yment.  P ayment t o t he 
CONTRACTOR w ill be m ade on ly f or ac tual qu antities of  C ontract i tems c onstructed i n 
accordance with the Plans and Specifications. Upon completion of construction, if the actual 
quantities show either an increase or decrease from the quantities given in the Bid 
schedule, the Contract Unit Prices will prevail subject to the provisions of CHANGE 
ORDERS of these GENERAL REQUIREMENTS.   

 
2. The unit and/or lump sum prices to be paid shall be full compensation for the items of work 

and a ll ap purtenant work, i ncluding f urnishing all m aterials, l abor, e quipment, t ools, a nd 
incidentals.   

 
3. Payment will not  be m ade for materials wasted or disposed of  in a m anner not called for 

under t he C ontract.  T his i ncludes r ejected m aterial not u nloaded f rom v ehicles, material 
rejected after it has been placed, and material placed outside of the Plan lines. No 
compensation will be allowed for disposing of rejected or excess material.   

 
4. Payment for work performed or materials furnished under an Assessment Act Contract will 

be made as provided in particular proceedings or legislative act under which such Contract 
was awarded. 

 
5. Whenever a ny portion of t he Work i s per formed b y t he C ITY at  t he CO NTRACTOR’S 

request, the cost thereof shall be charged against the CONTRACTOR, and may be 
deducted from any amount due or becoming due from the CITY.   

 
6. Whenever immediate ac tion is required to prevent injury, death, or  property damage, and 

precautions which are the CONTRACTOR’S responsibility have not been taken and are not 
reasonably expected t o be t aken, t he C ITY m ay, a fter reasonable at tempt t o not ify t he 
CONTRACTOR, c ause s uch pr ecautions t o b e t aken and s hall c harge t he c ost t hereof 
against the CONTRACTOR, or  m ay deduct such cost f rom any amount due or becoming 
due from the CITY.  CITY action or inaction under such circumstances shall not be 
construed as relieving the CONTRACTOR or its Surety from liability.   
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7. Guarantee periods shall not be affected by any payment, but shall commence on the date 
equipment or material is placed into service at the direction of the CITY.  In the event such 
items ar e not  placed into service, prior t o partial or  f inal completion of t he pr oject, t he 
guarantee period will commence on the date of completion. 

 
8. If the Contract comprises two or more major units of work readily separable and divisible, 

and for which separate prices are stipulated in the Contract, the CONTRACTOR may make 
separate requests f or progress payment on e ach such uni t, and t he CITY will make such 
progress pa yments, statement o f c ompletion, acceptance, r etention, a nd f inal payment i n 
accordance with the procedure specified above for the entire Contract. 

 
9. The making of any payment to the CONTRACTOR under this Contract shall not relieve the 

CONTRACTOR of any obligations hereunder.  The CONTRACTOR is obligated to complete 
the C ontract in i ts entirety and  t o de liver to t he CITY s uch acceptably completed w ork, 
finished product or structure as is specified in the Contract, at the time or times specified. 
Until t his C ontract i s f ully performed b y t he C ONTRACTOR, and t he Work, p roduct, or  
structure pr oduced t hereby is ac cepted by t he C ITY, t he C ONTRACTOR s hall also be 
obligated t o r epair, r eplace, r estore, or  r ebuild a ny f ully or  par tially c ompleted work or  
structure, or any materials or equipment required to be provided under the Contract which 
may be damaged, lost, stolen, or otherwise injured in any way. This particular obligation of 
the CONTRACTOR, with respect to any major unit of the type mentioned in this Section, will 
terminate upon the completion by the CONTRACTOR and acceptance by the CITY of such 
major unit. 

 
B. Monthly Request for Payment 

 
1. Unless ot herwise pr escribed b y law, t hree ( 3) working da ys pr ior t o t he l ast w ork da y of  

each m onth, or ot her s uch da te m utually a greed u pon by the C ONTRACTOR an d t he 
INSPECTOR, t he C ONTRACTOR s hall pr epare a nd s ubmit t o t he I NSPECTOR, an  
estimate of the cumulative amount and value of acceptable Work performed by the 
CONTRACTOR at  the Jobsite up to that date. The value of  the completed Work shall be 
based o n t he approved S chedule of V alues i n ac cordance with t he pr ovisions of  
SCHEDULE O F V ALUES/CONTRACT PR ICE B REAKDOWN o f t hese GENERAL 
REQUIREMENTS.  Said amount shall also include the value of all acceptable materials and 
equipment for the Contract that have been delivered and suitably stored but not yet used in 
the Work, subject to the requirements of this Section. 

 
2. The C ONTRACTOR w ill be r equired t o m ake al l m onthly requests f or pa yment o n t he 

CITY’S Contract Payment Request Form.  CONTRACTOR shall submit Contract Payment 
Request Form with the approved Payment Request estimate of work to the INSPECTOR.  
That form requires that the CONTRACTOR certify, under penalty of perjury, to the following: 

 
a. No workers were required or permitted to work more than e ight (8) hours in any one 

calendar day, except in cases of emergency, and except as provided by law. 
 

b. Not less than the prevailing rates of wages, as set forth in the Contract for this Work, 
have been paid all laborers, workers, and mechanics employed to perform this Work. 

 
c. There w ere no s ubstitutions of  S ubcontractors, no assignment or  t ransferences of  

Subcontractors or  S ub-Subcontractors, ex cept a s a pproved b y t he Board of  Public 
Works. 

 
d. All of  t he pr ovisions of  Lo s A ngeles Administrative Code, S ection 10 .8, pertaining t o 

non-discrimination in employment have been complied with. 
 

C. Payments f or und elivered equipment, s pecifically m anufactured e quipment t o be i ncorporated 
into the Work, excluding "off the shelf" or  catalog items, will be m ade when a ll of  the following 
conditions exist: 
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1. The equi pment m ust be s pecifically designated in the T echnical Specifications f or par tial 

payment prior to delivery, 
 
2. The equi pment t o be  s pecifically m anufactured f or t he Project c ould n either be r eadily 

utilized on, nor diverted to, another job; and, 
 
3. A fabrication period of more than six (6) months is anticipated. 

 
D. On l ump-sum C ontracts t he I NSPECTOR’S es timate of  t he monthly pa yment du e t he 

CONTRACTOR is an estimate of work acceptably completed and will not be required to be made 
by strict measurement. 

 
E. Upon verification an d ap proval b y t he INSPECTOR, t he pr ogress payment es timate s hall be 

forwarded to the Payment Section of the Bureau of Contract Administration for processing. 
 
F. Payment to the CONTRACTOR shall be made within 30 days after an undisputed and properly 

submitted pa yment r equest i s r eceived f rom t he CONTRACTOR by t he Bureau of  C ontract 
Administration Payment Section. 

 
G. The CITY shall retain a portion of the amount otherwise due to the CONTRACTOR, as follows: 

 
1. Retention of ten percent (10%) will be held on the original Contract value on each approved 

payment claim until the amount paid of the original Contract equals fifty percent (50%).  The 
INSPECTOR may t hen, at  i ts s ole d iscretion, discontinue f urther r etention on  the or iginal 
Contract value for all subsequently approved payment claims. 

 
2. At any time during the course of the Contract, the INSPECTOR may, at its sole discretion, 

reinstate the ten percent (10%) retention. 
 
3. In t he event t he C ontract i s t erminated f or C ONTRACTOR def ault, a ny f unds due  t he 

CONTRACTOR and retained by the CITY in accordance with these provisions, shall 
become the property of the CITY to the extent necessary to repay to the CITY any excess 
in the Contract Price above the cost of the Work completed at the time of termination.  After 
issuance of N otice T o Discontinue Work, no f urther pa yments will be  m ade t o t he 
CONTRACTOR f or t he Work c overed b y t he not ice unt il c ompletion of  w ork and f inal 
settlement has been made. 

 
H. Additional d eductions will be m ade f rom eac h monthly payment r equest f or amounts due t he 

CITY as follows: 
 
1. Equipment or materials furnished by the CITY. 
 
2. Services rendered to the CONTRACTOR by the CITY. 
 
3. Amounts due the CITY for liquidated damages under the terms of the Contract. 
 
4. Amounts required to be deducted by federal, state, or local governmental authority or other 

provisions of these Contract Documents. 
 

I. From the balance thus determined will be deducted the amount of all previous payments, and the 
remainder shall constitute the monthly payment due the CONTRACTOR.   

 
J. The monthly payments may be withheld or reduced, for the following reasons: 

 
1. If the CONTRACTOR is not diligently or efficiently complying with the express intent of the 

Contract; 
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2. If there are unresolved Notices of Non-Compliance; 

 
3. If Technical Manuals are not submitted; 

 
4. If Record Drawings are not kept up-to-date; 

 
5. If progress photographs are not submitted; 

 
6. If c onstruction s chedules ar e not  s ubmitted i n ac cordance with t hese G eneral 

Requirements; or 
 

7. If the Solid Waste Diversion and Disposal Report is not submitted with progress payment 
estimate. 
 

8. Failure of the CONTRACTOR to maintain insurance as required by the CONTRACT. 
 

9.  Upon written request of the ENGINEER. 
 

K. The C ONTRACTOR shall pr omptly s ubmit t he f ollowing i n r esponse t o r equests b y t he 
INSPECTOR: 

 
1. All i nformation a nd r ecords nec essary t o d etermine the c ost of  t he Work for purposes of  

estimating monthly payment. 
 

2. All itemized statements, in a form satisfactory to the INSPECTOR, of the actual cost of all 
acceptable materials delivered by the CONTRACTOR to the site. 

 
L. The making of  an y payment t o t he C ONTRACTOR shall n ot r elieve t he CONTRACTOR f rom 

Contractual obligations.  These payments shall not be construed as the transfer of ownership of 
any equipment or materials to the CITY. 

 
M. Responsibility of ownership shall remain with the CONTRACTOR who shall be obligated to store, 

protect, r epair, r eplace, r ebuild or  o therwise r estore an y f ully or par tially c ompleted work or  
structure for which payment has been made.  The CONTRACTOR shall replace any materials or 
equipment r equired to b e provided un der t he C ontract which m ay be damaged, l ost, s tolen, or  
otherwise degraded in any way prior to acceptance of the Work under the Contract. 

 
N. Escrow Account for Retention Payments 

 
1. Under S ection 22 300 of t he P ublic C ontract C ode, t he CONTRACTOR has t he opt ion to 

deposit s ecurities with an  E scrow A gent as  a s ubstitute for t he CITY withholding t he 
required 10% r etention f rom pr ogress payments t o ensure performance of  any c ontract 
entered i nto be tween t he CITY and t he CONTRACTOR.  P rovided ad equate v alue of  
securities is on deposit with the Escrow Agent, retention payments are then made directly 
to the CONTRACTOR by the CITY.  As an option, Section 22300 also permits the 
CONTRACTOR to hav e r etention pa yments m ade directly t o t he E scrow A gent, w ith no  
requirement f or t he CONTRACTOR to d eposit s ecurities with t he Escrow Agent.  If t he 
CONTRACTOR requests nei ther of  t he above al ternatives, t he r etention funds w ill be  
retained by the CITY and invested by the City Treasurer, in which case, interest earned will 
accrue to the benefit of the CITY. 
 

2. Under the terms of the Escrow agreement, the CONTRACTOR has the option to arrange to 
deposit securities up front for up to the full 10% of the total amount of the Contract (Option 
“A”), or to have the CITY make payments directly to the Escrow Agent for the amount the 
CITY withholds f or the required retentions with no  requirement f or the CONTRACTOR to 
deposit securities in advance (Option “B”).  These arrangements are set forth in the Escrow 
Agreement. 
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3. At t he CONTRACTOR’S request, t he B ureau of A ccounting will pr ovide t he necessary 
paperwork to establish the Escrow Account.  For information contact: 

 
City of Los Angeles 
Office of Accounting 
200 N. Spring Street 
9th Floor, City Hall 
Los Angeles, CA 90012 
(213) 978-0994 

 
1.4 PAYMENT FOR MATERIALS OR EQUIPMENT DELIVERED AND STORED ON THE JOBSITE 
 
 

A. Materials a nd/or equ ipment ar e el igible f or par tial p ayment when d elivered and s tored at  t he 
Worksite as follows: 

 
1. Each individual piece of the material or equipment must be valued at $5,000 minimum. 

 
2.  The materials and equipment are intended for permanent installation. 

 
3.  The materials or equipment are specifically delineated in the Contract, specially 

manufactured for this project and not readily useable on other projects. 
 

4.  The CONTRACTOR shall store the materials and equipment as required in STORAGE OF 
MATERIALS AND EQUIPMENT in these GENERAL REQUIREMENTS. 
 

5.  Living, perishable, degradable or standard stocked items are ineligible. 
 

B. The partial payment is limited to the lesser of 1) Ninety-five percent (95%) of the invoice cost, or 
2) The bid item amount less an estimate by the City for installation. 

 
C. The C ONTRACTOR s hall i nclude c ost-loaded s cheduling activities f or i tems of material an d 

equipment t hat t he CONTRACTOR intends t o r equest “ Partial Payment f or Mat erials or  
Equipment Delivered and Stored on the Job Site”. 

 
D. The C ONTRACTOR s hall p rovide a ll d ocumentation nec essary t o es tablish t he c ost of  s uch 

materials and equipment for the “Schedule of Values”. 
 

E. Prior t o s tart of  Work, the CO NTRACTOR shall provide t he INSPECTOR with a l ist of  al l 
materials or equipment proposed to receive partial payment under the provisions of this Article, 
along with its supplier, fabricator or manufacturer. 

 
F. Change or ders an d/or t ime ex tensions will n ot be issued f or an y c osts or  i mpacts r elated to 

compliance with this section, including documentation, special handling, or special storage. 
 
1.5 PAYMENT FOR MATERIALS OR EQUIPMENT STORED OFF THE JOBSITE 
 
 

A. Partial payment for materials or equipment stored off the Jobsite shall be subject to the following 
conditions: 

 
1. Payment will not be m ade for any m aterials or  equ ipment unless each individual piece of  

the material or equipment becomes a permanent part of the Work and has a value of more 
than $5,000. 
 

2. The m aterials and/or eq uipment are required by the S pecifications, a nd are specifically 
manufactured for the Project and could not readily be utilized or diverted to another job. 
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3. No payment will be made for living or perishable plant material, or for degradable materials 
such as rock, sand, cement, or for reinforcing steel, miscellaneous piping, off the shelf and 
catalog items, or similar items, until they are incorporated into the Work. 
 

4. Payment for the materials or equipment stored shall not exceed sixty percent (60%) of the 
invoice c ost of  t he m aterials or  equipment.  P ercent of  t he i nvoice paid s hall be at t he 
discretion of the CITY.  The amount paid shall not exceed the total amount of the Bid item 
less an amount estimated for installation.  
 

B. The CONTRACTOR s hall i nclude c ost l oaded ac tivities f or t he materials and  equipment, f or 
which payment will be requested, in the Schedule of Values.  The CONTRACTOR shall provide 
all documentation necessary to establish the cost of the materials or equipment. 

 
C. All s uppliers, f abricators, o r manufacturers who intend to f urnish m aterials or e quipment t o t he 

CITY must file a notice with the CITY in accordance with the State of California lien laws. 
 
D. Each s upplier, f abricator o r manufacturer s hall f ile a  l ist, with t he I NSPECTOR, i ndicating t he 

materials or  equi pment t o be f urnished t o t he P roject.  They s hall al so pr ovide a not arized 
declaration f rom t heir c ompany indicating t he em ployees au thorized t o s ign a n unc onditional 
release for the company.  The persons signing the declaration and the unconditional release shall 
be identified by name and title. 

 
E. Each request for payment shall include a notarized Unconditional Release that conforms to the 

California Civil Code for no less than 60% of the invoice cost of the materials or equipment. The 
release s hall be s igned b y an authorized em ployee identified in the c orporate declaration. T he 
request shall include the suppliers invoice for the materials or equipment. 

 
F. The C ONTRACTOR s hall s tore t he m aterials and equipment as  required i n S TORAGE O F 

MATERIALS AND EQUIPMENT of these GENERAL REQUIREMENTS, in a bonded warehouse 
or facility approved by the INSPECTOR. The storage site shall be located within fifty (50) miles of 
the geographic limits of the CITY.  The materials and equipment shall be physically segregated 
from al l ot her m aterials o r equi pment w ithin t he f acility an d s hall be i dentified as  bei ng t he 
"PROPERTY OF THE CITY OF LOS ANGELES".  The CONTRACTOR shall exercise all 
measures necessary to ensure preservation of the quality, quantity, and fitness of such materials 
or equipment and shall perform the manufacturers’ recommended maintenance of the materials 
or equ ipment.  T he C ONTRACTOR s hall i nspect t he m aterials an d e quipment, and  s ubmit a  
monthly written report to the INSPECTOR listing all the equipment stored, results of their 
inspection, and the maintenance performed. 

 
G. The C ONTRACTOR s hall gr ant t he I NSPECTOR and t he E NGINEER ac cess t o t he s torage 

facility at an y t ime and as sist t he I NSPECTOR and t he E NGINEER i n c onducting a f ull v iew, 
piece by piece, inventory of all such material or equipment. 

 
H. The C ONTRACTOR s hall provide all add itional insurance nec essary t o i nsure t he m aterials or  

equipment agai nst l oss of  dam age.  The i nsurance pr ovided s hall be pr ovided a s s tated i n 
INSURANCE of the GENERAL CONDITIONS.  The insurance shall cover the material or 
equipment, while stored at the approved site, while in transit to the Jobsite, while being off-loaded 
at the site and until the material or equipment is incorporated into the Work and the CONTRACT 
is accepted by the BOARD. 

 
I. The C ONTRACTOR s hall be r esponsible f or an y damage t o, d efects t herein, m is-fabrication 

thereof, or loss of the materials or equipment. 
 
J. The CONTRACTOR shall be responsible for any resulting project delays or consequential 

damages as  i f t he C ONTRACTOR w ere t he o wner of  t he material or  equ ipment unt il i t i s 
incorporated in the Work and accepted by the CITY. 

 
K. The CONTRACTOR shall absorb any and all cost incurred to meet the requirements of this article 

without modification in the Contract amount. 
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L. The C ONTRACTOR s hall pr esent the s torage ar rangements i n writing and sign a  S ecurity 
Agreement, which shall be submitted to the INSPECTOR for approval by the City Attorney.  This 
agreement shall set forth the terms of ownership, storage and insurance necessary to insure the 
material or equipment against damage or loss. 

 
1.6 FINAL PAYMENT 
 
 

A. Final Payment of all monies owed the CONTRACTOR shall be made within 60 days of the date of 
Final Field Acceptance by the Final Inspector after deducting all prior payments and all amounts 
to be withheld under the provisions of the Contract, including the following items: 

 
1. Liquidated damages, as applicable; 

 
2. “Disputed Funds” including, but not limited to, the following: 

 
a. Penalty and/or restitution for failure of the CONTRACTOR to pay prevailing wages as 

required by the contract. 
 

b. Penalty for failure of  the CONTRACTOR to receive approval of  all Subcontractor(s) 
prior to said Subcontractor working on the project. 

 
c. Penalty for failure of the contractor to receive approval for Subcontractor 

substitution(s). 
 
d. Penalty f or f ailure of the c ontractor to receive approval f or a reduction in the do llar 

amount paid a bid-listed and/or approved Subcontractor; 
 

3. Lien c laims or  S top N otices filed on b ehalf of  s uppliers, S ubcontractors, and l abor 
performed i n c onnection w ith t he pr oject; ex cept, t hat upo n s ubmittal of  a S top N otice 
Release Bond i ssued b y an a pproved S urety C ompany ex ecuted in f avor of  t he 
CONTRACTOR, t he C ITY will r elease s uch por tion of  t he r etained funds t o s aid 
CONTRACTOR that is being held solely to cover Stop Notice Claims. 

 
B. No claim of the CONTRACTOR under this Article shall be allowed unless the CONTRACTOR has 

given t he r equired written not ice.  N or s hall a c laim b y the C ONTRACTOR f or an equitable 
adjustment hereunder be allowed if asserted after final payment under this Contract. 

 
C. The acceptance by the CONTRACTOR of final payment and retention shall release the CITY, its 

officers, agents, r epresentatives or  employees, as  r epresentatives of  t he C ITY, f rom al l c laims 
and all liability to the CONTRACTOR for all matter in connection with the Work and all acts of the 
CITY relating to or arising out of the Work. 

 
 
 

* * * * * * 
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SECTION 01298 
SCHEDULE OF VALUES / CONTRACT PRICE BREAKDOWN 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The Schedule of Values shall be used as a basis for determining progress payments on a lump 
sum contract or any designated lump sum bid item.  The Schedule of Values shall be a schedule 
of cost loaded construction activities equal, in total, to the lump sum bid and shall be in such form 
and sufficient detail to correctly represent a reasonable apportionment of the lump sum.  Prior to 
submitting an invoice for payment, the CONTRACTOR shall have submitted a detailed Schedule 
of Values and obtained approval from the INSPECTOR. 

 
B. Each lump s um bid i tem on t he Schedule of Work and Prices, as  s et f orth in t he B id m ust be 

broken do wn s eparately.  The br eakdown of eac h l ump sum bi d item must c over t he c ost of  
construction required by the Drawings and Project Manual for that item.  The sum of the values 
for the construction activities, within a bid item, must equal the total bid amount for that item.  The 
breakdown s hall i nclude s ubcontract am ounts w hich s hall n ot de viate f rom t he am ounts 
submitted i n the Bid Proposal. T he C ONTRACTOR s hall pr ovide c ertification f rom t he 
Subcontractors certifying the subcontract amounts.   

 
C. Each activity in the Schedule of Values shall delineate one construction activity.  For example, the 

placement of concrete between construction joints, the construction of an electrical duct bank or 
pipeline between points A & B.  The costing for each activity should include all costs for the labor 
and materials or equipment required to complete the activity.  For example, concrete construction 
activities should include all costs for the forming, placing of reinforcement, placing concrete and 
curing.  T he c ost f or pi peline c onstruction ac tivities s hould include m aterials, equi pment and  
installation including pipeline supports or thrust blocks.  The excavation and backfill for a pipeline 
or structure may be separate activities.  The Contract Price breakdown shall include the itemized 
costs for the plant establishment and any maintenance services to be performed before the final 
project acceptance is made. No non-construction activity shall be cost loaded. 

 
D. The CONTRACTOR shall use cost loaded construction activities from the Construction Schedule 

as a Schedule of Values.  Each construction activity shall be encoded to its bid item and a sort 
provided f or eac h b id item t otaling t he c ost loaded am ount.  T he total of t he C ost Lo aded 
amounts for each bid item shall equal the amount bid for that item.  The total of the Schedule of 
Values shall equal the current Contract value at all times.  At any time during the progress of the 
Work of  t he C ontract t he I NSPECTOR r eserves t he r ight t o r eview t he c ost l oading of  t he 
Schedules of Values and direct necessary revisions.  When requested by the INSPECTOR, the 
CONTRACTOR shall provide all information necessary to substantiate the cost loading. 

 
 
 

* * * * * * 
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SECTION 01311 
PRECONSTRUCTION SAFETY CONFERENCE 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR'S Project Manager, Project Engineer, Safety Coordinator and Superintendent(s) shall 
attend a P re-Construction S afety C onference c onducted by t he I NSPECTOR and t he E NGINEER. The 
CONTRACTOR will be informed of the date, t ime, and l ocation of the Pre-Construction Safety Conference 
by t he E NGINEER. The P re-Construction Safety C onference s hall t ake pl ace within t wenty-one ( 21) 
calendar days after Notice of Award and prior to the start of any Work at the site. The CONTRACTOR shall 
select additional personnel f rom i ts f ield s taff, v endors, suppliers, and m anufacturers, and  f rom every 
Subcontractor, at any tier, to attend the Pre-Construction Safety Conference. 

 
B. The CONTRACTOR shall provide to the ENGINEER and the INSPECTOR, at the Pre-Construction Safety 

Conference, the following documents: 
 

1. Injury a nd I llness P revention P rogram which s hall a ddress s ite s pecific c oncerns and s hall a lso 
Include the following, as a minimum: 

 
a. Occupational Injury and Illness Investigation and Reporting System, including a system for 

providing all injury reports to the INSPECTOR and the ENGINEER. 
 

b. Safety Inspection System. 
 

c. Hazard Communication Program. 
 

d. Methods of identifying hazards including a procedure for notifying the INSPECTOR and the 
ENGINEER when a hazard is identified. 

 
e. Training Documentation System. 

 
f. Safety Communication and Remediation Procedures. 

 
g. Making the CONTRACTOR’S employees and all Subcontractors and supplier personnel aware 

of the biological health hazards due to working at a wastewater treatment or a pumping plant. 
As a minimum, this subject shall be a topic for the CONTRACTOR’S weekly safety meetings at 
least once each quarter. See Attachments 01311-A1 through 01311-A4. 

 
h. Other specific safety activities which pertain to the Work. 

 
2. Identification of person(s) responsible for safety of this site, who will be assigned to the site during the 

performance of the work, for the CONTRACTOR and all Subcontractors at any tier. 
 
3. Emergency Action and Fire Prevention Plan. 
 
4. Hazardous Materials Procurement, Storage, Handling, Waste Control and Disposal Procedures. 
 

a. The CONTRACTOR's Lock Out/Tag Out, Confined Space Entry, Hazardous Materials/Waste 
Control and all other site specific safety programs shall meet or exceed the Bureau of 
Sanitation's standards for this site. These standards are available to the CONTRACTOR upon 
request from the ENGINEER. 
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5. It shall be the CONTRACTOR'S responsibility to assure that all field forces know and obey all safety 
and emergency procedures to be maintained at the job site. The CONTRACTOR shall further assure 
that a supervisor is present at all times during any field work who is knowledgeable of and responsible 
for the enforcement of the CONTRACTOR'S required safety procedures. 

 
 
 

* * * * * * 
 

(SEE ATTACHMENTS) 
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ATTACHMENTS TO SECTION 01311 
 
Attachments to General Requirements Section 01311 consists of four (4) documents, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01311-A1 

 

 
Biological Health Hazards to Wastewater treatment Workers 

 
2 

 
01311-A2 

 

 
HIV in Wastewater Not a Threat  
 

 
2 

 
01311-A3 

 

 
Concerns and Sanitary Practices to Prevent Disease 
Transmission From Sludge, Sewage, and Plant Effluents 
 

 
2 

 
01311-A4 

 
Comparison of the Major Forms of Hepatitis 
 

 
1 
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Biological Health Hazards to Wastewater Treatment Workers 
 
 

Municipal wastewater generally contains four major types of human pathogenic (disease causing) organisms: 
bacteria, viruses (Hepatitis A), protozoa, and helminths (parasitic worms) (EPA 1985).4 These four disease types are 
classified as waterborne and originate in the human digestive tract. 
 
Though highly diluted, bloodborne pathogens such as the Human Immuno deficiency Virus (HIV) is assumed to be 
present in wastewater from sources such as spent condoms or blood-stained cotton, bandages or sanitary napkins. 
Studies indicate that the r isk of bloodborne pathogen t ransmission by wastewater appears to be m inimal.1 If good 
hygiene practices are observed, the risk is essentially zero. 
 
Transmission of disease from wastewater to a host has four requirements: 
 

1) An infectious agent must be present. 
 

2) The infectious agent must be present in sufficient numbers to cause infection. (Since 
concentrations of pathogens vary in wastewater, it is safest to consider them sufficient to cause 
infection). 

 
3) A susceptible host must be available (the wastewater worker). 

 
4) An a ppropriate por tal of  entry ( eyes, broken s kin, m outh) i nto t he host must e xist or be c reated 

(USDHHS, 1990).2 
 
The portal of entry could be one of the following: 
 

1) Direct sewage splash in the mouth, eyes or open wound. 
 

2) Inhalation or  i ngestion of  wastewater aer osols. These aer osols m ay s ettle on a ny s urface which 
could be transferred to the hands and later the mouth during eating, drinking or smoking. 

 
3) Needle sticks to persons involved in cleaning settling tanks. 

 
Of the four requirements for disease transmission, the only one that can be controlled with certainty is preventing a 
portal of entry of pathogens to the wastewater worker. This involves observing common sense hygiene practices 
such as: 
 

1) A majority of infectious materials is carried on the hands. Wastewater workers are well advised to 
keep their fingers away from the nose, mouth, and eyes (no smoking or eating) until their hands 
have been thoroughly cleaned. Frequent hand washing should be a habit. 

 
2) Wearing per sonal pr otective equ ipment s uch as  g loves and protective c lothing. Dust mi st 

respirators are available for workers who desire to use them as an extra prevention measure to 
minimize inhalation of aerosols. 

 
3) Keep wounds covered by sterile bandages and change bandages frequently to make certain that 

contamination is not becoming trapped underneath. Waterproof gloves may also be necessary. 
 
The risk of disease transmission from wastewater to wastewater workers has been studied for some time. Some of 
the conclusions of these studies are presented below: 
 
In general terms, the risk of disease transmission appears to be quite low for those who frequently encounter sewage 
(Clark et al., 1976).1 
 
“Given what is known about the survivability of HIV, the concentrations of HIV in body fluids, the dilution of the waste 
stream, and the risk of infection by exposure to contaminated fluids, it appears unlikely that transmission of HIV could 
occur in a wastewater treatment setting.”1 
 
“Opportunities exist for wastewater treatment workers to be exposed to pathogenic bacteria, viruses, and parasites 
from bi ological aer osols or  c ontact with c ontaminated m aterials and s urfaces i n t he pl ant....However, t he s lightly 
increased r isk of i nfection r esulting f rom exposure t o wastewater does not appear t o t ranslate into i ncreased ov er 
disease incidence among wastewater treatment plant workers.”3 
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1. Johnson, R.W., et al (1994) HIV and the Bloodborne Pathogen Regulation: implications for the wastewater 
industry. Water Environment Research Vol. 66 Pp. 684-691 

 
2. EPA/625/R-92/013 Environmental Regulations and Technology: Control of Pathogens and Vector Attraction 

in Sewage Sludge. U.S.E.P.A. 1992 P5 
 
3. Bitton, G. Wastewater Microbiology. Wily-Liss, N.Y. 77-100,247-256. 
 
Additional references: 
 

Casson, L.W., (May/June 1992) HIV survivability in wastewater. Water Environment Research. Pp. 213-215 
 
Gover, N. HIV in Wastewater Not A Threat, Water Environment and Technology, (December 1993) P. 23 
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HIV in Wastewater Not a Threat 
 

According t o t he C enter f or D isease C ontrol ( CDC) i n Atlanta, G a., w astewater c ontaminated with t he H uman 
Immunodeficiency V irus ( HIV) pos es v irtually n o r isk t o wastewater t reatment pl ant op erators. Because H IV i s a  
blood-borne disease, the CDC does not consider the water-borne route a possibility for transmission. 
 
The v irus t hat c auses A cquired I mmune Deficiency S yndrome ( AIDS) has  be en a  hot ly de bated i ssue am ong 
wastewater t reatment p lant o perators. Recent s tudies, i ncluding one c onducted at  t he University of  P ittsburgh i n 
1992, hav e i ndicated t hat t he v irus i s s table i n wastewater. But t his Pi ttsburgh s tudy, “H IV Su rvivability in 
Wastewater”, (Water Environment Research, May-June 1992), concluded that, “HIV is fairly stable in wastewater for 
up to 12 hours but experiences a 2 to 3 log reduction in infectivity after 48 hours.” 
 
The problem arises, says a CDC source, when these studies conducted in a laboratory setting are compared with 
what happens in the real world or in wastewater. Such laboratory studies are of interest to the academic and scientific 
community because they provide insight into how a virus behaves, says the CDC. However, they do not reflect what 
happens in the natural environment. 
 
As the CDC points out, these laboratory studies use high concentrations of the virus, in reality, a person infected with 
HIV has very low levels of the virus in his or her bloodstream. Unlike bacteria and fungi, HIV is unable to multiply 
outside a living host cell. 
 
According to Jim Kreissi, environmental engineer with the EPA’s Center for Environmental Research Information in 
Cincinnati, Ohio, “HIV is not shed in the feces of infected individuals, as  is po liovirus and other enteric v iruses. Its 
only means of getting into wastewater is by mixing of water with blood, semen, saliva, or tears prior to entering the 
sewer system. Therefore, concentrations of HIV in wastewater should be quite low”. 
 
To dilute levels of HIV that may be present in wastewater also would encounter a hostile environment, according to 
the CDC. They would be subject to hostile conditions, such as disinfectants and other chemicals, high concentrations 
of other microorganisms, and changes in temperature and pH. The number that would survive in wastewater 
therefore would be infinitesimally small. 
 
However, t he m ost s ignificant obs tacle t o H IV i nfection--from an y s ource--is ho w i t en ters t he bod y. It m ust ent er 
through the bloodstream. According to the CDC, the only recognized transmission mechanisms for HIV are needles, 
sexual i ntercourse, a nd m other-to-baby t ransmittal. “Theoretically, t he only way you c ould g et H IV infection f rom 
wastewater is if you were injected with rather large amount of it, which is hardly likely”, says a CDC source. 
 
“It is dangerous to assume that mere presence of the virus ensures it will cause disease”, says the CDC source, “The 
disease is not transmitted by wastewater”. 
 
Other Pathogens May Pose Threats 
 
While the risk of HIV transmission from wastewater is virtually nonexistent, there are a variety of other pathogens in 
wastewater that could pose a threat to treatment plant operators. 
 
As with HIV, the most significant factor affecting the risk for infection is how a microorganism enter the body. 
Pathogens that enter through the nose and eyes, for example, may pose a risk to treatment plant operators. 
 
Infection may occur when microorganisms become airborne when wastewater is agitated or sprayed. Pathogens then 
may be inhaled or may contact the eyes. Dirty hands also may result in the inadvertent pathogen transmission to the 
mouth or eyes. 
 
While there is a r isk of  disease t ransmission f rom some pathogens found in wastewater, t reatment plant operators 
can minimize the risks by following hygiene and first aid protocol, and by wearing suitable protective clothing. 
 
 

--Nancy Gover, National Small Flows Clearinghouse, Morgantown, W.V. 
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CONCERNS AND SANITARY PRACTICES 
TO PREVENT DISEASE TRANSMISSION 

FROM SLUDGE, SEWAGE, AND PLANT EFFLUENTS 
 
 

 
WHAT IS OF CONCERN 

Χ Sewage, sludge, and undisinfected plant effluents should be assumed to contain pathogenic organisms 
which can be transmitted by ingestion, contact with open wounds, or inhalation of contaminated aerosols.. 

 
Χ Typical types of pathogens and examples known to be transmitted by sewage and sludge include: 
 

Type of Agent   
Virus    Infectious hepatitis, polio 

Disease 

bacteria    cholera, typhoid, salmonellosis, dysentery 
protozoa   amoebic dysentery, giardiasis 
intestinal worms   roundworms, pinworms, tapeworms 

 
Χ Some diseases can be transmitted through punctures in the skin. Bacteria may be covered over and trapped 

by flesh, creating an anaerobic environment for growth. Tetanus is the most common disease of this type. 
 

 
WHAT IS NOT OF CONCERN 

Χ Sewage/sludge is not

 

 considered a mode of transmission for such diseases as cancer, herpes, gonorrhea, 
syphillus, legionnaires disease, an d m ost ot her diseases n ot as sociated with t he intestinal t ract ( mumps, 
measles, colds). 

Χ HIV virus could be present in sewage at low concentrations because of the potential discharge of blood or 
other bodily fluids from infected persons to the sewer system. However, the risk of infection from sewage is 
considered to be extremely low and no reported cases have ever been associated with sewage contact. 

 
Χ Sewage/sludge is odorous. However, odorous gases evolved from sewage/sludge, such as H2S, and other 

gases s uch a s C H4 and C O2, ar e not  c onsidered h ealth haz ards i n well v entilated ar eas. However, i n 
confined spaces and poorly ventilated spaces these gases can become toxic (in the case of H2S) or result in 
low oxygen conditions ( in the case of  CH4 and CO2). Caution must be exercised when entering enclosed, 
unventilated or poorly ventilated areas such as sewers or maintenance holes. 

 
Χ Sewage/sludge does not contain volatile compounds or materials at concentrations that would cause health 

concerns for short term exposure by inhalation. 
 

 
PROPER HYGIENE PRACTICES 

Χ Years of  plant oper ation have shown that common sense and personal hygiene practices are effective i n 
preventing disease among workers e xposed t o c ontaminated m aterial s uch as  s ludge, s ewage, o r pl ant 
effluents. 

 
Χ It is important to avoid ingestion and contact with open wounds and sores. 
 
Χ Reasonable precautions should be taken to avoid unnecessary direct contact with contaminated material. 
 

1) When working on equipment which has been contaminated, the equipment should first be hosed off 
using potable water if at all possible. Plant effluent should be used to hose-off sludge only if potable 
water is not available. 

 
2) Rubber gl oves s hould be us ed whenever pos sible when working o n c ontaminated e quipment o r 

surfaces and should always be used if it is necessary to directly contact sewage or sludge. 
 

3) Eye protection should be worn if there is danger of getting contaminated material in the eyes. 
 

4) Work should be momentarily suspended in areas in which sludge is being hosed-down if there is a 
likelihood of direct contact with washing or overspray. 

 
5) Smoking should not be allowed in operating areas because of the frequent hand-to-mouth contact. 

 
6) Eating should not be allowed in operating areas. 
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7) Masks should be used i f t here i s a r isk of  aerosols or  droplets such as might occur i f ef fluent i s 

sprayed in the air. Face shields should be used if there is a risk of direct facial contact with a spray. 
 
Χ It is always good practice to wash your hands with soap and water before eating. This is often difficult on a 

construction site. However, if you should come in contact with contaminated material or work in a sewage or 
sludge processing area, it is very important that your hands be washed with strong soap and water, and 
fingernails scraped before eating. The type of soap is less important than thorough use of soap. 

 
Χ Open cuts, sores, or  breaks i n the skin should be protected against exposure. Remember, bandages are 

usually not waterproof. 
 
Χ Contaminated clothing should be kept separate from other household clothing and washed separately in hot 

water (not warm or cold) with detergent and chlorine bleach. Lysol Laundry Sanitizer or similar products can 
be used as a disinfectant substitute for chlorine bleach if color fading is a concern. 

 
Χ When a worker is exposed to heavy contamination, i.e. exposure over large areas of the body or soaked 

clothing, i t i s r ecommended t hat t he worker s hower a nd change c lothing as  s oon as  possible af ter the 
exposure, and before returning home. Visible contamination should be removed from the clothing before it is 
taken home. 

 
Χ Contaminated clothing should be washed per the above instructions before rewearing. 
 
Χ If a worker should ingest contaminated material or have his/her eyes contaminated, the worker should rinse 

out the mouth or eyes with potable water and be sent to the emergency hospital for treatment. Gamma 
globulin is often administered in such cases to reduce the risk of infection. 

 
Χ Reasonable caution and respect, but not fear, should be the guiding principles. 
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COMPARISON OF THE MAJOR FORMS OF HEPATITIS 

 
 

 

Also Known As: 
TYPE: 

 

 
 

Infectious Hepatitis 
HEPATITIS “A” 

 
 

Serum Hepatitis 
HEPATITIS “B” 

 
 

Non-A Non-B Hepatitis 
HEPATITIS “C” 

 
 

Delta Hepatitis 
HEPATITIS “D” 

 
FEATURES: 

 
Most common type. Seldom 

chronic. Usually mild. Contagious. 
Transmitted only by those who have 

active Hepatitis “A” Liver damage 
with necrosis and inflammation 

 
Highly contagious. 

Transmitted by the ill and carriers. 
Mortality (1% - 4%) is higher than 

for Hepatitis A (<0.5%) 

 
Non- “A” Non- “B” hepatitis. Similar 

to “A” 
May become chronic. 

Occasionally leads to liver failure. 
Can increase risk or cirrhosis. 

Contagious. 

 
 

 
CAUSATIONS: 

 
Swallowing material that contains 

active hepatitis “A” virus, e.g. feces, 
contaminated food, water, objects. 

Anal & oral sex. Rarely blood 
transfusions. 

 
Injection of body fluid that contains 

active hepatitis “B” virus. 
Body fluid that contains active 

hepatitis “B” virus entering broken 
skin or mucous membranes. 

Blood/body fluid contaminated 
objects. Oral, anal, and vaginal 

sex. 

 
Injection of body fluid that contains 
active hepatitis “C” virus. Body fluid 

that contains active hepatitis “C” 
virus entering broken skin or 

mucous membranes. Blood/body 
fluid contaminated objects. Blood 

transfusions (rare). Oral, anal, and 
vaginal sex. 

 
 
 
 

Similar to hepatitis 
“B” 

 
PEOPLE AT RISK: 

 
Workers exposed to wastewater. 

Healthcare workers. Sexual 
partners of people ill with hepatitis 
“A”. Family members of people ill 
with hepatitis “A”. Shellfish eaters 

 
Heathcare workers. 

Sexual partners of people ill with 
hepatitis “B” virus. 

I.V. drug users. 
Sexually active (many partners). 

 
Healthcare workers. 

Sexual partners of people ill with 
hepatitis “C” or (rarely) carriers of 

hepatitis “C”. I.V. drug users. 
Sexually active (many partners). 

 
 

Only occurs in 
people who also 
have hepatitis “B” 

 
PREVENTION: 

 
Careful hygiene (fecal-oral 

transmission). Routine hand 
washing after possible contact. 
Sexual fidelity or abstinence. 

 
Universal Precautions. 

Routine hand washing after 
contact. Sexual fidelity or 

abstinence. Abstinence from I.V. 
drug use. 

 
Universal Precautions 

 
Similar to hepatitis 

“B”. 
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SECTION 01312 
PROJECT MEETINGS 

 
 
 
PART 1  -- GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. Work Included: Required to enable orderly review during pre-installation conference and progress 
of Contracted Work, and to provide for systematic discussion of installation problems and other 
construction problems arisen, the ENGINEER will conduct project meetings throughout the 
construction period.  

 
B. Related Work: 

 
1. Documents af fecting work o f t his S ection i nclude, but  ar e not n ecessarily l imited t o, 

GENERAL CONDITIONS, DIVISION 1 - GENERAL REQUIREMENTS  
 

2. The CONTRACTOR'S r elations with hi s Subcontractors and  m aterials s uppliers, an d 
discussions relative thereto, are the CONTRACTOR'S responsibility and normally are not part 
of project meetings content. 

 
3. Pretesting Procedural Conference in Section 01453 – SAMPLING, TESTING AND 

FABRICATION INSPECTION of the GENERAL REQUIREMENTS. 
 

4. CONTRACTOR’S CONSTRUCTION S CHEDULE A ND RE PORTS i n Section 0 1321 of t he 
GENERAL REQUIREMENTS. 

 
1.2 SUBMITTALS 
 
 

A. Conform t o pr ovisions of  S ection 01 330 – SHOP D RAWINGS /  S UBMITTALS o f G ENERAL 
REQUIREMENTS. 

 
B. Agenda I tems: To the m aximum ex tent practicable, a dvise the ENGINEER at least t wenty-four 

(24) hours in advance of project meetings regarding items to be added to the agenda or 
requesting the cancellation of any Meeting. 

 
C. Minutes: 

 
1. The ENGINEER will compile minutes of each project meeting and will furnish one copy to the 

CONTRACTOR, INSPECTOR, and all other involved parties. 
 
2. Recipients of copies may make and distribute such other copies as they wish. 
 
3. Special denotation mutually agreed by all parties shall be used in Meeting Minutes to identify 

old and new business, to distinguished new discussion/statement made in subsequent 
meeting from previous meetings, or any revision to any part of the minutes. 

 
1.3 QUALITY ASSURANCE 
 
 

D. For t hose per sons designated b y the CONTRACTOR to at tend and participate in project 
meetings, provide required authority to commit the CONTRACTOR to solutions agreed upon in 
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the project meetings.  Refer to provisions indicated in Section 00727 - CONTRACTOR’S 
REPRESENTATIVE AT THE SITE of the GENERAL CONDITIONS. 

 
 
PART 2  -- PRODUCTS (NOT APPLICABLE) 
 
 
PART 3  -- EXECUTION 
 
 
3.1 MEETING SCHEDULE 
 
 

A. Except as noted below for Preconstruction Meeting, project meetings will be held bi-weekly or as 
otherwise directed by the ENGINEER. 
 

B. Coordinate as necessary to establish mutually acceptable schedule for additional meetings. 
 
3.2 MEETING LOCATION 
 
 

A. The ENGINEER will establish the meeting location.  To the maximum extent practicable, 
meetings will be held in CONTRACTOR’S job office at the Jobsite. 

 
3.3 PRECONSTRUCTION MEETING 
 
 

A. Preconstruction Meeting will be s cheduled t o b e held within f ifteen ( 15) working da ys af ter t he 
City has issued the Notice to Proceed. 

 
4. Provide at tendance b y authorized r epresentatives of  t he C ONTRACTOR an d m ajor 

Subcontractors. 
 
5. The ENGINEER will advise other interested parties. 

 
B. Minimum Agenda:   Data will be distributed and discussed on at least the following items. 

 
1. Organizational ar rangement of  C ONTRACTOR’S f orces and per sonnel, and t hose of  t he 

subcontractors, and materials suppliers. 
 
2. Organizational ar rangement of  t he C ITY’S f orces and personnel, s uch as  the Project 

Manager, ENGINEER, INSPECTOR, and other authorized representatives. 
 
3. Channels and procedures for communication. 

 
4. Construction schedule, including sequence of critical work. 

 
5. Contract Documents, i ncluding d istribution of r equired c opies of  or iginal D ocuments and 

revisions. 
 

6. Processing of Shop Drawings and other data submitted to the ENGINEER for review. 
 

7. Processing of Bulletin, addenda, field decisions, Requests for Information and Change 
Orders. 

 
8. Rules and regulations governing performance of the Work. 

 
9. Procedures for site security, Project quality control, housekeeping, and related matters. 
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10. It is the responsibility of the CONTRACTOR for Job Site Safety & First Aid, however, it shall 
be on the agenda. 

 
11. Procedures to request air monitoring services, soil inspection, survey, etc. if specified, shall 

be provided by the CITY. 
 

12. Emergency I nformation:   The nam e, addr esses, t elephone and f ax num bers of  t he 
CONTRACTOR, and S ubcontractors, or  t heir r epresentatives, s hall be f iled w ith t he 
ENGINEER prior to start of Contracted Work. 

 
3.4 PROJECT MEETINGS 
 
 

A. Attendance: 
 

1. To t he m aximum ex tent p racticable, t he Project Superintendent and ot her r epresentatives 
who have full knowledge of the project and full authority to act for the CONTRACTOR shall 
represent the CONTRACTOR at Project Meetings throughout the progress of the Work.  All 
representatives must conform to the provisions indicated in Section 00727 - 
CONTRACTOR’S REPRESENTATIVE AT THE SITE of the GENERAL CONDITIONS. 

 
2. Subcontractors, materials suppliers, and others may be invited to attend these Project 

Meetings in which their aspect of the Work is involved. 
 
3. CONTRACTOR may not cancel or  be absent from any meeting without advanced approval 

from the ENGINEER.  The CONTRACTOR must submit a written request with reason to the 
ENGINEER t wenty-four ( 24) ho urs bef ore t he s cheduled m eeting.  I f ap proved, t he 
CONTRACTOR shall notify all parties of the cancellation. 

 
B. Minimum Agenda: 

 
1. Review, revise as necessary, and approve minutes of previous meeting. 
 
2. Review pr ogress of  t he Work since l ast m eeting.  R eview ac tual s tarts an d f inish dat es of  

activities. 
 
3. Review status (total complete and outstanding) of  submittal f or appr oval, Request-for-

Information and Change Orders. 
 

4. Identify old and new problems, which impede planned progress, identify responsible party for 
the follow-up actions.  Mutually agree to a common solution and date of correction. 

 
5. Develop corrective measures and procedures to regain lost time on the planned schedule. 

 
6. Review Weekly P rogress R eports i ncluding t he f orecasts as  r equired i n Section 01 311 – 

CONTRACTOR’S CONSTRUCTION SCHEDULE AND REPORTS of the GENERAL 
REQUIREMENTS. 

 
7. Status of Record drawings and the Record Project Manual. 

 
8. Jobsite Walk-Through.  Record all discussion and follow-up actions. 

 
9. Any Jobsite health and/or accident or safety issues. 
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C. Revisions to Minutes: 
 

1. Unless p ublished m inutes ar e c hallenged i n writing pr ior to t he nex t r egularly s cheduled 
progress meeting, they will be accepted as properly stating the activities and decisions of the 
meeting. 

 
2. Persons challenging published minutes shall reproduce and distribute copies of the challenge 

to all indicated recipients of the particular set of minutes. 
 
3. Challenge to minutes shall be settled as priority portion of "old business" at the next regularly 

scheduled meeting. 
 

3.5 SITE MEETINGS 
 
 
A. Required when necessary to e nable orderly review and discussion of site conditions and 

problems requiring solution during the progress of the contracted work.  Notify the ENGINEER of 
the need f or ad ditional s ite m eetings as ear ly as possible to r esolve the pr oblem w ithout an y 
impact to the Project Schedule. 
 

B. Provide necessary labor, tools, and equipment such as shoring, scaffolding, ladder, etc. to gain 
access to the site. 
 

C. CONTRACTOR or CONTRACTOR’S authorized representative shall be present at all times. 
 

D. All discussion and follow-up actions shall be recorded by the ENGINEER and the minutes shall 
be distributed at the next meeting or at earliest time.  

 
 
 

* * * * * * 
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SECTION 01313 
WORK BY CITY OR OTHERS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall be responsible for ascertaining the nature and extent of any 
simultaneous, collateral and essential work by others.  The CITY, its employees and contractors, 
and others, shall have the right to operate within or adjacent to the worksite to perform such work.  
The waterline relocation is separate from this and to be completed by others 

 
B. The CITY, the CONTRACTOR, their employees, Subcontractors and others, shall coordinate 

their operations and cooperate to hold interference to a minimum. 
 

C. The CONTRACTOR shall include in its Bid and schedule all costs and time involved as a result of 
coordinating its work with others.  The CONTRACTOR shall not be entitled to additional 
compensation from the CITY for damages resulting from such simultaneous, collateral and 
essential work.  The CONTRACTOR'S coordinating efforts shall include redeployment of his work 
forces to other parts of the Work. 

 
D. Should the CONTRACTOR be delayed by the CITY, and such delay could not reasonably have 

been foreseen and prevented by the CONTRACTOR, the ENGINEER will determine the extent of 
the delay, the effect of the delay on the project as a whole, and any commensurate extension of 
time. 

 
E. The CONTRACTOR is required to notify affected CITY offices of Work to be done as specified in 

the following table:  
 

Item Office of LADOT 
to be notified 

Cost 
to be 

borne by 

Required 
Notice 

(working 
days) 

Work on signal – 
controlled intersection 

Traffic Signal Inspector: 
Central Area: (213) 485-1071 
Western Area: (213) 485-6834 
Valley Area: (818) 756-7846 

ASTAC Project Engineer: (213) 485-2815 

Contractor 3 

Traffic Signal and 
Interconnect damage 

Signal Superintendent: 
Daytime: (213) 847-2991 
After Hours: (213) 485-2046 

Contractor Immediate 

Parking meter damage Parking Meter Supervisor: (213) 485-2273 Contractor Immediate 
Parking meter removal 
and replacement 

Parking Meter  
Planning Supervisor: (213) 847-4230 

City** 5 Material and labor by 
LADOT 

Scheduling: 
Sign/Striping: (213) 485-2185 
Signal: (213) 485-2194 

Traffic Sign removal, 
relocation and 
replacement 

Appropriate District  
Transportation Engineer*:   

Parking restrictions, 
changes relating to 
temporary striping 

Central District: (213) 485-2284 City 10 

Final traffic striping 
and pavement 
marking 

East Valley District: (818) 756-8441 Contractor 5 
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Item Office of LADOT 
to be notified 

Cost 
to be 

borne by 

Required 
Notice 

(working 
days) 

Temporary Traffic 
Control Plan Hollywood District: (213) 485-4282 Contractor 30 

Temporary striping 
installation mark out West Valley District:  (818) 756-8784 Contractor 2 

Offsite Detour Signs Western District  (310) 575-8138 
Southern District: (310) 548-7651 Contractor 5 

Placement of 
temporary “No 
Parking” signs 

Special Traffic  
Control Section: (213) 485-2298 Contractor 4 

 
*  For B-Permit projects, notify citywide investigations (213) 580-5211. 
**On B-Permit projects, the costs shall be charged to the permittee as required  
   by Section 62.110 of the Los Angeles Municipal Code. 

 
 
 

* * * * * * 
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SECTION 01321  
CONTRACTOR'S CONSTRUCTION SCHEDULE AND REPORTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. It i s expressly understood and ag reed that the t ime of  beginning, the rate of  progress, and the 
time of completion of the Work are of the essence of this Contract.  The Work shall be executed 
with such progress as required to prevent any delay to other CONTRACTORS working on other 
contracts at the site, the Contract milestones, and the general completion of the Contract. 

 
B. The CONTRACTOR shall employ o r retain the services of a Construction Scheduler who shall 

have at l east two years verifiable experience as the person p rimarily r esponsible for preparing 
and maintaining detailed project schedules on projects of the same or similar size and nature as 
this pr oject.  T he C ONTRACTOR shall s ubmit a r esume of  t he C onstruction S cheduler f or 
ENGINEER’S appr oval p rior t o t he s tart of  W ork. T he C onstruction S cheduler i s r equired t o 
attend all meetings pertaining to scheduling and progress of the Work. 

 
C. Within seven (7) calendar days after Notice of Award, the ENGINEER will schedule and conduct 

a P reconstruction S cheduling C onference t o commence dev elopment of  t he r equired p roject 
schedule. At this meeting, the requirements of this Section, as they apply to the Contract, will be 
reviewed with the CONTRACTOR.  The CONTRACTOR shall be prepared to review and discuss 
methodology for the schedule and sequence of operations plus cost loading methodology.  T he 
schedule shall be a CPM schedule using Primavera Project Management or Contractor. 

 
D. The Contractor shall include the effects of adverse weather in the construction schedule in terms 

of w orking d ays ( wds).  T he nu mber of  w ds, M onday t hrough F riday e xcluding any  day  
designated as a h oliday by the City or  in a M aster Labor Agreement binding the Contractor, o f 
normal adverse weather per month is as follows:  January-3 wds, February-2 wds, March-3 wds, 
April-1 wd, October-1 wd, November-2 wds, December-2 wd.  Unusually severe weather (see GC 
00401) i s de fined as  t he number of  w orking d ays over w hat i s nor mal adv erse w eather, as  
defined i n t he  pr evious sentence.  F or p artial m onths, t he aforementioned numbers s hall be  
prorated a nd r ounded t o t he nea rest w hole num ber.  There s hall be no ex tension of  t ime f or 
adverse weather unless the Contractor is prevented from working during the first five (5) hours of 
a workday w ith at  least s ixty percent (60%) of  the normal work force on more days per month 
than l isted above.  E ven i f there is unusually severe weather, a non-compensable extension of  
time w ill not be gr anted u nless t he ot her c onditions r equired by  G C 00 401 a re m et, negat ive 
impact to the critical path and delay beyond the current Contract Completion date in particular.  

 
E. The CONTRACTOR s hall pr epare a nd s ubmit t o t he E NGINEER five ( 5) copies of  the 

CONTRACTOR'S Construction Schedule within fourteen (14) calendar days after issuance of the 
Notice t o P roceed.  T he C ONTRACTOR'S C onstruction S chedule s hall be  c omprised of a  
detailed Network Diagram as described in J of this Section.  The CONTRACTOR'S Construction 
Schedule shall s how t he dates on which e ach p art or  di vision of t he W ork is ex pected t o be  
started and completed, and shall show all submittals which constrain any work activity, allowing a 
minimum o f thirty ( 30) calendar days f or t he E NGINEER’S r eview of  ea ch submittal unl ess a  
longer period of time is specified elsewhere in these Contract Documents.  The CONTRACTOR 
shall also submit a s eparate l isting of al l submittals required under the Contract, showing when 
each s ubmittal w ill b e submitted.  T he W ork activities m aking up t he s chedule s hall b e of  
sufficient detail to assure that adequate planning has been done for proper execution of the Work 
and s uch t hat, i n t he s ole judgment of t he E NGINEER, i t pr ovides an a ppropriate ba sis f or 
monitoring and evaluating the progress of the Work.  A ll on- site construction activities shall be 
cost loaded.  The cost value of  all on-site construction activities shall equal the Contract value.  
Submittal and approval of  the CONTRACTOR'S Construction Schedule in accordance with the 
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requirements of  t his Section is a c ondition pr ecedent t o t he r eceipt of  any  pay ments f rom t he 
CITY under this Contract. 

 
F. The CONTRACTOR'S C onstruction S chedule shall show the s equence, dur ation, an d 

interdependence of activities required for the complete performance of all Work.  The 
CONTRACTOR'S Construction Schedule shall begin w ith the date of  i ssuance of  the Notice to 
Proceed and conclude with the date of Final Completion shown in the Contract. 

 
G. Float, s lack t ime, or  contingency within t he s chedule ( i.e., t he d ifference i n t ime b etween the 

project's early completion date and the required Contract Completion date), and total float within 
the overall schedule, is not for the exclusive use of either the CITY or the CONTRACTOR, but is 
jointly ow ned by  bot h and  i s an ex piring r esource a vailable t o a nd s hared by  bot h par ties as  
needed t o meet Contract milestones and t he Contract Completion Date.  Pursuant t o t he f loat 
sharing requirement of  t he C ontract, u se of  f loat s uppression t echniques such a s pr eferential 
sequencing, special l ead/lag logic restraints, ex tended activity t imes o r imposed dates shall be  
cause for rejection of  the Project Schedule and any revisions or updates.  F or activities s tarted 
but not  f inished, the s chedule s hall be c alculated using r emaining d uration and t he p rogress 
override option. 

 
H. Time ex tensions shall n ot be gr anted nor d elay da mages pai d until a del ay oc curs w hich i s 

beyond the control and without the fault or negligence of the CONTRACTOR and its 
Subcontractors or Suppliers, at any t ier, which extends actual performance of the Work beyond 
the current Contract Required Completion Date and the completion date projected by the current, 
approved, updated s chedule.  I f the delay o ccurs al ong a path, which t he c urrent ap proved 
Construction Schedule u pdate pr ojects l ate c ompletion pr ior t o addition of  a ny C ITY c aused 
delay, then the time extension allowed will be o nly for the additional delay demonstrated by the 
approved T ime I mpact A nalysis.  T ime ex tensions s hall be  granted onl y i f they ar e c learly 
demonstrated by the CONTRACTOR through the submittal, within fifteen (15) calendar days after 
the delay occurs, of a Time Impact Analysis which demonstrates the estimated impact on the end 
date of the Work; is based upon the updated Construction Schedule current as of the month the 
delay o ccurred; and d emonstrates t hat t he del ay c annot be  m itigated, o ffset, or  el iminated 
through such actions as revising the intended sequence of Work or other means.  Since float time 
within the Construction Schedule is jointly owned, it is acknowledged that CITY caused delays on 
the project may be of fset by CITY caused t ime savings (e.g. critical path submittals returned in 
less t ime t han al lowed by  t he C ontract or  approval of  s ubstitution r equests w hich r esult i n a 
savings of  t ime t o t he C ONTRACTOR).  I n s uch an ev ent, t he C ONTRACTOR s hall not  be  
entitled t o r eceive a  t ime extension o r delay da mages u ntil al l CITY c aused t ime savings are 
exceeded and the Contract completion date is also exceeded. 

 
I. If t he C ONTRACTOR submits a C onstruction Schedule s howing c ompletion of  t he W ork more 

than thirty (30) calendar days in advance of  the Contract completion date, the CONTRACTOR 
agrees t hat t he E NGINEER m ay, at  n o c ost t o t he C ITY, de crease t he Contract du ration by 
issuance of  a C hange O rder w hich will c hange t he app ropriate M ilestone D ate(s) a nd t he 
Contract completion date t o t he c ompletion date r eflected on t he P roject S chedule.  A ny 
approved schedule, r evision, or  u pdate hav ing a n early c ompletion d ate shall s how t he t ime 
between the early completion date and the current Contract completion date as "project float". 

 
J. Comments made by  t he E NGINEER on t he CONTRACTOR'S C onstruction S chedule dur ing 

review will not relieve the CONTRACTOR from compliance with the requirements of the Contract 
Documents.  T he r eview i s onl y f or g eneral c onformance w ith t he s cheduling r equirements of  
Contract D ocuments.  U pon t he E NGINEER’S request, t he CONTRACTOR and al l major 
Subcontractors (defined herein as being any Subcontractor, Sub-Subcontractor, or Supplier with 
five ( 5) per cent or  m ore of  t he v alue of  t he C ontract) s hall par ticipate i n t he r eview of t he 
CONTRACTOR’S Construction Schedule submissions (including the original material, all update 
submittals, a nd any  resubmittals).  A ll revisions s hall b e submitted w ithin fifteen ( 15) calendar 
days after the ENGINEER’S review. 
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K. The Detailed Network Diagram shall provide a w orkable plan for performing the Work, establish 
and clearly display the critical elements of the Work, forecast completion of the construction, and 
match the Contract duration in time. It shall be a t ime scaled logic diagram plotted on 2'x 3' size 
paper. E xclusive of  t hose ac tivities f or s ubmittal r eview a nd m aterial f abrication a nd d elivery, 
activity dur ations shall n ot be l ess t han one  ( 1) n or m ore t han ten (10) working day s, u nless 
otherwise ap proved by t he E NGINEER.  I n add ition t o t he detailed network di agram, t he 
CONTRACTOR shall submit five (5) copies of the following reports with the original submittal: 

 
1. Predecessor/Successor R eport or  a list showing the predecessor activities and s uccessor 

activities for each activity in the schedule sorted by Activity Number. The report shall include 
late dates, early dates, original duration, and total float. 

 
2. A diskette or CD/DVD containing the electronic file of the schedule submittal. 

 
L. An updated Construction Schedule shall be submitted to the ENGINEER with the submittal of the 

CONTRACTOR'S monthly payment request but not later than the 5th working day of the month.  
For those activities started but not yet completed at the time of submittal, the updated schedule 
shall reflect the percentage complete, as agreed between the CONTRACTOR and the 
INSPECTOR, and an es timate of  t he r emaining dur ation.  The s chedule updat e s hall be 
calculated using remaining durations and the progress override option.  The monthly update of  
the construction schedule shall include five (5) copies of the following:  

 
1. A t ime s caled l ogic di agram s howing ear ly s chedule or  a ctual dat es f or each activity 

remaining to be completed, total float, and original and remaining durations. 
 

2. As in J-1, above, the Predecessor/Successor Report sorted by activity number. 
 

3. A c omplete hard copy l isting of  al l c hanges f rom t he pr evious approved schedule (Claim 
Digger report.)  Activities shall not be adde d nor  logic changed without pr ior acceptance of 
the Engineer. 

 
4. The data necessary to produce the network diagram and reports on computer diskette(s) or 

CD/DVD. 
 

M. The s ubmittal of  t he updat ed C onstruction S chedule which s atisfies t he requirements of  t his 
Section, a ccurately r eflects t he s tatus of  t he W ork (for al l p reviously a ccepted ac tivities), and 
incorporates all ap proved c hanges i nto t he s chedule, s hall be a condition pr ecedent t o t he 
processing o f t he m onthly payment appl ication.  (Actual and/ or f orecast da tes f or s tatus of  
additional submittal cycles shall be added without the prior approval of the Engineer.)  Updated 
schedules s hall also be s ubmitted at  such other times as the E NGINEER m ay direct.  U pon 
approval of  a  C hange O rder or  i ssuance of  a not ice t o pr oceed with a c hange, t he appr oved 
change shall be reflected in the next schedule update submittal by the CONTRACTOR.   

 
 

N. If c ompletion of  any  par t of  t he W ork, t he del ivery of  equi pment or  m aterials, or  s ubmittal o f 
CONTRACTOR submittals i s behind according t o the updated Construction Schedule, and will 
impact t he e nd dat e of t he W ork pa st the c ontract completion d ate, t he C ONTRACTOR shall 
submit in writing, a r ecovery plan acceptable to the ENGINEER for completing the Work by the 
current Contract completion date, if requested by the ENGINEER. 

 
1. Failure of  the CONTRACTOR to submit the Project Schedule or any required resubmittals, 

schedule revisions, or schedule updates in a timely, accurate manner and in accordance with 
the r equirements of  t his Section, w ill result i n c osts t o t he C ITY w hich a re difficult i f not  
impossible t o det ermine.  T herefore, t he CONTRACTOR shall pay  t he C ITY l iquidated 
damages in the amount of  [$ 200] per  calendar day, fo r every day the schedule submittal, 
revision, resubmittal, or update is late or incomplete.  T his amount shall be s ubtracted from 
any monies due and shall be forfeited by the CONTRACTOR. 
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O. As a condition pr ecedent t o t he r elease of  any  r etained f unds, t he C ONTRACTOR shall, a fter 
substantial c ompletion of t he Work has be en achieved, s ubmit a f inal CONTRACTOR’S 
Construction Schedule which accurately reflects the manner in which the project was constructed 
and i ncludes ac tual start and  c ompletion dat es f or al l W ork a ctivities o n t he Construction 
Schedule. 

 
P. Each week the CONTRACTOR shall submit to the ENGINEER and the INSPECTOR a bar graph 

schedule showing a one (1) week history and a two (2) week forecast.  The corresponding CPM 
activity number shall be on each bar. 

 
 
 

* * * * * * 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM CONSTRUCTION PROGRESS 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PHOTOGRAPHY 
W.O. NO. EW40019F 01322-1 

SECTION 01322 
CONSTRUCTION PROGRESS PHOTOGRAPHY 

 
 
 
PART 1--GENERAL 
 
 
1.1 SUMMARY 
 
 

A. Required: Provide photographs taken at the Jobsite at the specified stages of Contracted Work in 
accordance with provisions of this Section. 

 
1. Take six views of the site at thirty (30) day intervals during the period of Contracted Work. 

 
2. Take first photographs just before CONTRACTOR starts any work operations at the Jobsite. 

 
3. Take f inal photographs when al l Contracted Work has been completed, r egardless of  t ime 

interval since previous photographs were taken. 
 
 

B. Related Work: Documents affecting work of this Section include, but are not necessarily l imited 
to, GENERAL CONDITIONS, DIVISION 1 - GENERAL REQUIREMENTS and other Sections of 
the Project Manual. 

 
1.2 SUBMITTALS 
 
 

A. Comply with pertinent provisions of  Section 01330 – SHOP DRAWINGS /  SUBMITTALS of the 
GENERAL REQUIREMENTS. 

 
B. Except as otherwise directed by the ENGINEER, submit three color prints of each view. 

 
1.3 QUALITY ASSURANCE 
 
 

A. Secure the services of a photographer who is skilled and experienced in construction 
photography and whose work samples are acceptable to the ENGINEER. 

 
B. Do not replace the photographer without the ENGINEER'S written approval. 

 
C. Require the phot ographer t o r etain t he negat ives f or at  l east on e y ear f ollowing Statement o f 

Completion, and t o provide ad ditional pr ints t o t he C ITY d uring t hat pe riod at  t he p revailing 
commercial rates for such prints. 

 
D. Do not permit prints to be issued for any other purpose without specific written approval from the 

ENGINEER. 
 

E. Photographs and pr ints t o be of  pr ofessional qual ity; c lear, i n f ocus, w ith hi gh r esolution and 
sharpness, and with minimum distortion.  
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PART 2-- PRODUCTS 
 
 
2.1 CONSTRUCTION PHOTOGRAPHS 
 
 

A. Provide color prints and electronic files of the digital photographs: 
 

1. Size: 8” x 10” 
 

2. Type: Smooth surface, glossy print, single weight paper with white base mounted on muslin 
or on double weight glossy paper. 

 
B. On the back of each print, in a manner not damaging to the print, identify the following: 

 
1. Job name and address; 
 
2. Location from which photographed; 
 
3. Date of photograph; and 
 
4. Photographer's name and address, and the photograph number. 

 
 
PART 3-- EXECUTION 
 
 
3.1 CONSTRUCTION PHOTOGRAPHY 
 
 

A. View Locations: As directed by the ENGINEER. Location(s) to provide diversified overall view of 
the W ork f rom a po sition t hat i s ex pected t o remain ac cessible t hroughout pr ogress of t he 
Contracted Work for added photography. 

 
B. Continue to take photographs at same view position of the Works to show continuous progress of 

the Works until the Works are completed or as directed by the ENGINEER. 
 

C. Notifications: Notify the ENGINEER seven (7) days in advance of proposed day of photography. 
 

D. Weather C onditions: When i nclement weather i s a nticipated, c onsult with t he ENGINEER to 
determine acceptable alternate arrangements. 

 
E. Timing of Photography: To the maximum extent practicable, take photographs at the same time 

of day throughout progress of the Contracted Work. Timing shall be approved by the ENGINEER. 
 

F. On Contract Drawing: Photographer to identify each photograph location or by such other means 
as a cceptable t o t he ENGINEER, t o enable f uture phot ographs t o be t aken f rom t he s ame 
location and position. 

 
G. Change of Locations: When so directed by the ENGINEER because of construction, change one 

or more of the locations inside or outside of the building(s). 
 
 
 

* * * * * * 
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SECTION 01323 
CONSTRUCTION STATUS REPORTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Weekly Status R eport: During t he construction pha se of t he W ork, t he CONTRACTOR shall 
submit weekly w ritten s tatus reports t o t he ENGINEER and t he INSPECTOR. The report shall 
contain a record o f inspections a nd t ests, n ot per formed by C ITY f orces, f or all Work 
accomplished subsequent to the previous report and shall include the following information: 
 
1. Type of work under way during the time frame of the report (e.g., earthwork, concrete work, 

structural steel erection, equipment manufacturing, component installation). 
 

2. Inspections and tests, and location of inspections and tests that were made. 
 

3. Results of inspections. 
 

4. Reports of t ests performed, i ncluding t hose specified, w ith t he r esults of t he tests, a nd 
acceptance criteria, including failures and remedial action to be taken. Test results, including 
all c omputations, s hall b e at tached t o t he r eport f orm. Where t est r esults c annot b e 
completed by t he t ime t he r eport i s submitted, a n otation s hall b e made that t he test w as 
performed, including the approximate expected date that test results will be reported. 

 
5. Report of any nonconforming items/activities. Nonconformance report forms designed solely 

for this purpose shall be utilized. 
 

6. Results of inspections of material and equipment done upon their arrival at the Jobsite and 
prior to their incorporation into the Work. This includes, but is not limited to, compliance with 
approved submittals, damage, and proper storage requirements. 

 
7. Offsite quality control activities. 

 
8. Instructions received from the ENGINEER or INSPECTOR. 

 
9. In all cases, the report must be verified and signed by the CONTRACTOR'S representative. 

The verification is to contain the statement that all supplies and materials incorporated in the 
Work are in compliance with the terms of the Contract except where noted. 

 
B. Monthly Procurement And Delivery Status Report: 

 
1. The CONTRACTOR s hall pr epare an d s ubmit t o t he I NSPECTOR an d t he E NGINEER a 

comprehensive Monthly Procurement and Delivery Status Report covering the procurement 
and d elivery of  equi pment and m aterials t o t he Jobsite. This r eport shall out line t he 
purchasing status of all material, equipment and contracts. The purchasing status report shall 
include the following information: 

 
a. Specification, purchase order, and Contract number; 

 
b. Submittal Number; 

 
c. Item or service description; 

 
d. Required job site date; and 

 
e. Project Delivery Date. 
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2. In addition, this report shall contain a three (3) month "Look Ahead Projection" of al l factory 
tests, shipments to be inspected, or any other supplier activity which the CONTRACTOR, the 
ENGINEER, or the INSPECTOR, has the right to witness and accept. The report shall detail 
arrangements which are planned for meeting the w itnessing and acceptance requirements, 
and for recording tests passed. 

 
3. The C ONTRACTOR s hall obt ain a s ubmittal s chedule f or t echnical dat a, S hop D rawings, 

material an d t est c ertificates, O &M m anuals, s pare par ts l ists, and ot her s ubmittals, f rom 
each supplier. This schedule shall be monitored and updated on a monthly basis and shall be 
submitted t o t he I NSPECTOR a nd t he E NGINEER w ith t he M onthly P rocurement a nd 
Delivery Status Report. 

 
C. Miscellaneous Submittals: 

 
1. Required: CONTRACTOR shall prepare a Daily Construction Report recording the following 

information concerning events at the job-site and submit duplicate copies to the Consultant or 
ENGINEER at weekly intervals: 

 
2. List of Subcontractors and Sub-Subcontractors at the site, types of works and job location. 

 
3. Approximate count of  C ONTRACTOR’S per sonnel at t he s ite, name, t ype of  w ork and j ob 

location. 
 

4. Construction equipments at the site. 
 

5. High and low temperatures, general weather conditions. 
 

6. Accidents and unusual events. 
 

7. Meetings and significant decisions. 
 

8. Stoppages, delays, shortages, losses. 
 

9. Meter readings and similar recordings. 
 

10. Emergency procedures. 
 
11. Inspection, Orders and requests of governing authorities, type of work. 

 
12. Change Orders received, implemented. 

 
13. Services connected, disconnected. 

 
14. Notice of Non-Compliance, Notice-To-Correct, and Job-Memorandum received. 

 
15. Equipment or system tests and start-ups. 

 
16. Preparation of Record Drawings and Project Manual. 

 
17. Equipment or material delivered to site. 

 
18. Partial completions, occupancies 

 
19. Substantial completions authorized. 

 
 
 

* * * * * * 
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SECTION 01330 
SHOP DRAWINGS / SUBMITTALS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish a schedule and list of all required submittals to the ENGINEER, 
in ac cordance t o C ONTRACTOR’S C ONSTRUCTION S CHEDULE A ND REPORTS of  these 
GENERAL REQUIREMENTS, including required submittals by all Subcontractors. 

 
B. Wherever called for in these Specifications or on the plans, or where required by the ENGINEER, 

the CONTRACTOR shall furnish to the ENGINEER for review, ten (10) copies of each submittal. 
The t erm " submittal" as u sed he rein s hall b e u nderstood t o i nclude detail design c alculations, 
design dr awings, s hop d rawings, f abrication a nd i nstallation d rawings, er ection dr awings, l ists, 
graphs, operating instructions, catalog sheets, data sheets, samples, and s imilar i tems. Unless 
otherwise required, said submittals shall be  s ubmitted t o t he E NGINEER at  a t ime s ufficiently 
early to allow review of  same by the ENGINEER and to accommodate the rate of  Construction 
Progress required under the Contract without delaying the Contract Work and with due regard for 
the possibility of resubmittals. All submittals shall be in English. 

 
C. All des ign o r s hop drawings or other s ubmittals s hall be accompanied by t he s tandard 

"CONTRACTOR’S SU BMITTAL T RANSMITTAL" f orm. This f orm m ay be obt ained i n qu antity 
from t he E NGINEER at  reproduction cost. Any s ubmittal not  a ccompanied by s uch a f orm, or  
where all applicable i tems on the form are not completed, or are incorrectly completed, may be 
returned, at the ENGINEER'S discretion, for resubmittal. 

 
D. Normally, a separate transmittal form shall be used for each specific item or class of material or 

equipment for which a submittal is required. Transmittal of  a s ubmittal of  various i tems using a 
single t ransmittal f orm w ill be p ermitted onl y w hen t he i tems t aken t ogether constitute a  
manufacturer's "package" or are so functionally related that expediency indicates a review of the 
group or package as a whole. A multiple-page submittal shall be collated into sets, and each set 
shall be stapled or bound, as appropriate, prior to transmittal to the ENGINEER. 

 
E. Shop Drawings shall show in detail the size, sections, and dimensions of all the member(s); the 

arrangement and construction of  al l c onnections a nd j oints; al l holes, straps, and other f ittings 
required for attaching work and other pertinent details. When required, engineering computations 
shall be s ubmitted. The C ONTRACTOR s hall be r esponsible for delivering r eviewed c opies of 
shop D rawings t o al l ot hers whose work i s d ependent t hereon. The C ONTRACTOR s hall 
maintain at the s ite of the Project, at  al l t imes, a c omplete f ile of approved Shop Drawings and 
manufacturers' data for this Project.  

 
F. Except as may otherwise be provided herein, the ENGINEER will return prints of each submittal 

to the CONTRACTOR, with its comments noted thereon, within thirty (30) calendar days following 
their receipt by the ENGINEER. It is considered reasonable that the CONTRACTOR shall make a 
complete and acceptable submittal to the ENGINEER by the second submission of  a submittal 
item. The CITY reserves the right to withhold moneys due the CONTRACTOR to cover additional 
costs of the ENGINEER'S review beyond the second submittal. Submittal will be returned to the 
CONTRACTOR with one of three (3) markings:  

 
1. If three ( 3) c opies of a submittal are returned t o t he CONTRACTOR marked "NO 

EXCEPTIONS T AKEN/PROCEED," f ormal r evision and resubmission of s aid s ubmittal will 
not be required. 

 
2. If three (3) copies of a submittal are returned to the CONTRACTOR 

marked "MAKE CORRECTIONS NOTED/PROCEED CONDITIONALLY" f ormal r evision a nd 
resubmission of said submittal will not be required 
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3. If one ( 1) copy of  a s ubmittal i s r eturned t o t he C ONTRACTOR m arked "REJECTED-
RESUBMIT/DO NOT PROCEED," t he C ONTRACTOR s hall r evise s aid s ubmittal and s hall 
resubmit ten (10) copies of said revised submittal to the ENGINEER. 

 
G. All W ork f or w hich S hop D rawings a re r equired s hall be p erformed i n accordance w ith t he 

reviewed and approved copies. Fabrication of an item shall not commence before the ENGINEER 
has r eviewed t he pertinent s ubmittal a nd returned t he copies t o t he CONTRACTOR m arked 
either " NO E XCEPTIONS T AKEN/PROCEED," o r "MAKE CORRECTIONS NOTED/PROCEED 
CONDITIONALLY." Revisions indicated on submittals shall be considered as changes necessary 
to m eet t he r equirements of t he C ontract D ocuments and shall n ot be t aken as t he ba sis f or 
claims for extra work. 

 
H. All CONTRACTOR submittals shall be carefully reviewed by an authorized representative of the 

CONTRACTOR p rior t o submission t o t he E NGINEER. Each s ubmittal shall b e dat ed, s igned, 
and certified by the CONTRACTOR as being correct and in strict conformance with the Contract 
Documents. No consideration for review by  the ENGINEER of  any  CONTRACTOR’S submittal 
will b e m ade f or any i tems which have n ot be en so certified b y the C ONTRACTOR. All 
noncertified submittals w ill be r eturned t o t he C ONTRACTOR w ithout ac tion t aken by  t he 
ENGINEER, and a ny del ays caused t hereby s hall be t he t otal r esponsibility of  t he 
CONTRACTOR. 

 
I. Should t he Shop D rawings or  m anufacturers dat a ( for s ubmittals r equired by t he S tandard 

Specifications or the specifications) show v ariations from the Contract r equirements, the 
CONTRACTOR shall make specific mention of such variations in the letter of transmittal, in order 
that, if acceptable, suitable action may be taken for proper adjustment of the Contract; otherwise 
the CONTRACTOR will not be relieved of the responsibility for executing the work in accordance 
with the Contract Documents, and the approved submittals. 

 
J. The ENGINEER’S review of CONTRACTOR’S submittal shall not relieve the CONTRACTOR of 

the ent ire r esponsibility f or t he c orrectness of  d etails an d di mensions and c onformance t o t he 
Specifications. The CONTRACTOR shall assume all responsibility and risk for any misfits due to 
any errors in the submittal. Any fabrication or other work performed in advance of the receipt of 
accepted submittals shall be entirely at the CONTRACTOR’S risk and expense. The 
CONTRACTOR shall be responsible for the dimensions and the design of adequate connections 
and details. 

 
 
 

* * * * * * 
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SECTION 01350 
AUDIT AND ACCESS TO RECORDS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The C ONTRACTOR shall m aintain boo ks, r ecords, es timates, c ommunications, pay roll 
documents and other evidence di rectly per tinent to per formance of Work under this Contract in 
accordance with generally accepted accounting principles and practices consistently applied for a 
period of  no  less t han four ( 4) y ears from t he dat e of t he P roject ac ceptance by  t he B oard of  
Public Works.  The CONTRACTOR shall also maintain the financial information and data used by 
the C ONTRACTOR i n t he pr eparation or  s upport of  any  c ost s ubmissions r equired f or t his 
Contract, or any Modifications or claims, and a copy of the cost summary submitted to the CITY.  
The C ITY au thorized r epresentatives s hall hav e a ccess, at  al l times du ring nor mal bu siness 
hours, to such books, records, documents and other evidence for the purpose of inspection, audit 
and copying.  The CONTRACTOR will provide proper facilities for such access and inspection. 

 
B. The CONTRACTOR agrees to make A through G of this Article applicable to this Contract and all 

Modifications or  c laims af fecting t he Contract p rice.  T he CONTRACTOR ag rees t o i nclude A  
through G of this Article in all his contracts and all tier subcontracts in excess of $10,000, and to 
make A  through G of  t his A rticle a pplicable t o al l Modifications and claims related t o p roject 
performance. 

 
C. Audits conducted u nder t his A rticle shall be i n a ccordance w ith gen erally ac cepted au diting 

standards and established procedures and guidelines of the reviewing or audit agency. 
 
D. The CONTRACTOR agrees to the disclosure of all information and reports resulting from access 

to records under A and B of this Article, to the CITY and affected agencies. 
 
E. Records under A and B of this Article shall be maintained and made available during performance 

of Work under this Contract within the time period specified in A of the Article.  In addition, those 
records which r elate t o any por tion of t his C ontract, t o any  M odification, t o any di spute, t o 
litigation, to the settlement of claims arising out of such performance, or to costs or items to which 
an audit exception has been taken, shall be maintained and made available within the time period 
specified in A of the Article. 

 
F. This right of access Article applies to financial records pertaining to this Contract and all Contract 

Modifications.  I n addi tion this r ight of  ac cess a pplies t o al l r ecords pertaining t o al l c ontracts, 
contract modifications, and contract amendments: 

 
1. To the extent the records pertain directly to Contract performance; 
 
2. If there is any indication that fraud, gross abuse or corrupt practices may be involved; or 
 
3. If the Contract is terminated for default or for convenience. 

 
G. Access to records is not limited to the required retention periods.  The authorized representatives 

designated in A of this Article shall have access to records at any reasonable time for as long as 
the records are maintained. 
 

H. Provided that CITY has made demand for access or audit, pursuant to this Section, 
CONTRACTOR'S c ompliance w ith p rovisions A  t hrough G of  t his S ection shall b e a  condition 
precedent to maintenance of  any legal action or proceeding by the CONTRACTOR against the 
CITY an d t o C ONTRACTOR’S right t o P rogress or F inal P ayment.  Without l imitation t o t he 
foregoing, or to any other provisions for w ithholding set forth in the Contract Documents, CITY 
shall have the right, in its sole discretion and in addition to any right of withholding of retention, to 
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further withhold f rom any payment to CONTRACTOR a s um of  up t o ten percent (10%) of  the 
total am ount s et f orth i n C ONTRACTOR’S current, unpai d A pplication(s) f or P ayment, unt il 
CONTRACTOR has complied with any out standing and  unsatisfied request by C ITY f or audits 
under this Section.  Upon CONTRACTOR'S compliance with this Section, any monies withheld 
pursuant to this Paragraph solely due to CONTRACTOR'S failure to permit an audit requested by 
CITY shall be released to CONTRACTOR. 
 

I. CONTRACTOR h ereby consents a nd ag rees t hat any  f ailure by  C ONTRACTOR t o p rovide 
access to records as provided in A through G of this Section shall be specifically enforceable by 
issuance of  a pr eliminary and/ or p ermanent m andatory i njunction by  a c ourt of  c ompetent 
jurisdiction based on affidavits submitted to such court, without the necessity of oral testimony, to 
compel CONTRACTOR to permit access and inspection of the records or to require del ivery of  
the records to CITY for inspection. 

 
 
 

* * * * * * 
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SECTION 01351 
ESCROW BID DOCUMENTS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Scope: 
 

1. This A rticle r equires t hat the t hree (3) l ow bi dders s ubmit, w ithin t he specified t ime af ter 
receipt of  bi ds, on e ( 1) copy of  al l d ocumentary i nformation i ncluding, but  not l imited t o, 
electronic f iles gen erated i n pr eparation of  bi d p rices f or t his project.  T his m aterial i s 
hereinafter r eferred t o as  " Escrow B id D ocuments".  T he E scrow B id D ocuments of  t he 
CONTRACTOR will be held in escrow for the duration of the Contract. 

 
2. The successful Bidder agrees, as a c ondition of the award of the Contract, that the Escrow 

Bid Documents constitute all of  the information used in preparation of  the B id, and t hat no 
other bi d p reparation i nformation s hall be c onsidered i n r esolving di sputes o r c laims.  T he 
successful bi dder also ag rees t hat not hing i n t he E scrow B id D ocuments shall c hange or 
modify the terms or conditions of the Contract Documents.  

 
B. Ownership: 

 
1. The E scrow B id Documents ar e, and  s hall al ways remain, t he property of  t he 

CONTRACTOR, subject t o j oint r eview by  t he CITY and t he CONTRACTOR a s p rovided 
herein.  T he Escrow Bid Documents are proprietary and s ecret information belonging to the 
CONTRACTOR and exempt from the Federal Freedom of Information Act, California Public 
Records Act, and the Los Angeles CITY Freedom of Information Act. 

 
2. The CITY stipulates and expressly acknowledges that the Escrow Bid Documents, as defined 

herein, c onstitute t rade secrets.  T his ac knowledgment i s b ased on t he CITY’S ex press 
understanding t hat t he i nformation c ontained i n t he E scrow B id D ocuments is not  k nown 
outside the Bidder's business, is known only to a limited extent and only to a limited number 
of em ployees of  t he B idder, i s safeguarded while i n the B idder's possession, i s ex tremely 
valuable to the Bidder and could be extremely valuable to the Bidder's competitors by virtue 
of it reflecting the Bidder's contemplated techniques of construction.  The CITY acknowledges 
that the Bidder expended substantial sums of money in developing the information included 
in the E scrow B id D ocuments a nd f urther ac knowledges t hat i t w ould be  di fficult f or a 
competitor to replicate the information contained therein. The CITY further acknowledges that 
the Escrow Bid Documents and t he information contained therein are made available to the 
CITY onl y be cause such action i s an ex press p rerequisite t o aw ard of  t he C ontract.  T he 
CITY a cknowledges t hat t he E scrow Bid D ocuments i nclude a c ompilation of i nformation 
used i n t he Bidder's b usiness, i ntended t o gi ve t he B idder a n oppo rtunity t o obt ain a n 
advantage over competitors who do not know of  or use the contents of  the documentation.  
The CITY f urther ag rees t o s afeguard t he E scrow B id Documents, a nd all i nformation 
contained therein, against disclosure to the fullest extent permitted by law. 

 
C. Purpose: 

 
1. The p urpose of  t he E scrow B id Documents pr ocedure i s i ntended t o c reate a s pirit of  

cooperation in an atmosphere of honesty and candor between the CITY and the 
CONTRACTOR. 

 
2. Escrow B id Documents will b e u sed to as sist i n t he n egotiation of price ad justments an d 

Change Orders and in the settlement of disputes and claims.  They will not be used for pre-
award evaluation of  the CONTRACTOR’S ant icipated methods of construction or  to assess 
the CONTRACTOR’S qualifications for performing the WORK. 
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D. Format and Contents: 
 

1. Bidders may submit Escrow Bid documents in their usual cost estimation format; a standard 
format i s not  required.  I t i s not  the intention of  this A rticle to cause the B idder ex tra work 
during t he pr eparation of  t he B id, but  to en sure t hat t he E scrow B id D ocuments w ill b e 
adequate to enable complete understanding and proper interpretation for their intended use.  
The Escrow Bid Documents shall be in English. 

 
2. It i s r equired t hat t he E scrow B id Documents clearly i temize t he e stimated c osts of  

performing the WORK of each Bid item contained in the Bid schedule.  Bid items should be 
separated into sub-items as required to present a complete and detailed cost estimate and 
allow a detailed cost review.  T he Escrow Bid Documents shall include all quantity takeoffs, 
crew, equipment, calculations of rates of production and progress, copies of quotations from 
Subcontractors and Suppliers, and memoranda, narratives, add/deduct sheets, and all other 
information used by the Bidder to arrive at the prices contained in the Bid.  E stimated costs 
should be b roken do wn i nto t he B idder's us ual e stimate c ategories s uch a s di rect l abor, 
repair labor, equipment ownership and operation, expendable materials, permanent 
materials, a nd s ubcontract c ost, as  ap propriate.  P lant an d e quipment a nd i ndirect costs 
should be detailed in the Bidder's usual format. The CONTRACTOR’S reallocation of indirect 
costs, contingencies, markup and other items to each bid item shall be identified. 

 
3. All e stimates f or i tems o f W ork that are based i n w hole o r i n par t u pon any ba seline 

statements or information in the Geotechnical Baseline Report (GBR), shall clearly reference 
the bas eline statements u sed. C ONTRCTOR s hall hav e no r ight t o an adj ustment i n t he 
Contract P rice or  t he C ontract Completion D ate (due t o D iffering S ite C onditions of  t he 
General C onditions) unless such ba seline statements hav e b een c learly i dentified i n t he 
Escrow Bid Documents. 

 
4. All cost shall be i dentified.  F or bid i tems amounting to l ess than $10,000, estimated units 

costs are a cceptable without a  det ailed cost e stimate, pr ovided t hat l abor, equi pment, 
materials, an d s ubcontracts, as  appl icable, ar e i ncluded a nd pr ovided t hat i ndirect c osts, 
contingencies, and m arkups, as  applicable, ar e allocated.  B id documents p rovided by  t he 
CITY need not be included in the Escrow Bid Documents unless needed to comply with the 
following requirements. 

 
E. Submittal: 

 
1. The Escrow Bid Documents shall be s ubmitted to the Board of  Public Works Office, by the 

three (3) l ow B idders, in s ealed c ontainers, within forty-eight ( 48) hours after t he t ime f or 
receipt of Bids. The containers shall be clearly marked on the outside with the Bidder's name, 
date of submittal, project name and the words "Escrow Bid Documents". 

 
2. The E scrow B id D ocuments s hall b e ac companied w ith t he c ertification ( a s ample is 

included), s igned by an individual authorized by the Bidder to execute Bids, stating that the 
material i n t he Escrow B id D ocuments constitutes all t he documentary i nformation us ed i n 
preparation o f t he B id and t hat t he B idder has pe rsonally ex amined t he contents of  t he 
Escrow B id D ocuments c ontainer and  has  f ound t hat t he doc uments i n t he c ontainer ar e 
complete. 

 
BID DOCUMENTATION CERTIFICATION 

 
THE U NDERSIGNED H EREBY C ERTIFIES T HAT T HE BI D D OCUMENTATION 
CONTAINED H EREIN C ONSTITUTES AL L O F THE I NFORMATION USED I N 
PREPARATION O F T HE BI D AN D T HAT I  H AVE PER SONALLY EX AMINED 
THESE C ONTENTS A ND H AVE F OUND T HAT T HIS BI D DOCUMENTATION I S 
COMPLETE. 
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SIGNATURE: ______________________________________ 
 
NAME: ___________________________________________ 
 
TITLE: ___________________________________________ 
 
FIRM: ____________________________________________ 
 
DATE: ___________________________________________ 

 
3. Within 1 4 C alendar day s f ollowing t he receipt of  bi ds, t he Escrow Bid D ocuments o f the 

apparent successful Bidder will be examined, organized and inventoried by representatives of 
the C ITY, t ogether with members of  t he CONTRACTOR’S s taff who are knowledgeable o f 
how the Bid was prepared.  This examination is to ensure that the Escrow Bid Documents are 
legible and complete.  I t w ill not  constitute app roval of  pr oposed construction m ethods, 
estimating assumptions, or interpretations of Contract Documents.  Examination will not alter 
any condition or term of the Contract. 

 
4. If all the documentation required in Section D, "Format and Contents", has not been included 

in t he original s ubmittal, additional do cumentation shall be  s ubmitted, at  t he C ITY’S sole 
discretion, w ithin twenty f our (24) hours af ter t he original i nventory and  examination of t he 
Escrow B id D ocuments a nd pr ior t o a ward of  t he C ontract.  T he det ailed br eakdown o f 
estimated costs shall be reconciled and revised, i f appropriate, by  agreement between the 
CONTRACTOR and the CITY before making the award.  If the Contract is not awarded to the 
apparent successful Bidder, the Escrow Bid Documents of the Bidder next to be considered 
for award shall be processed as described above. 

 
5. Submission of  c omplete Escrow B id Documents i s an e ssential el ement o f t he B idder's 

responsiveness a nd a p rerequisite t o a  C ontract a ward.  F ailure to pr ovide t he nec essary 
Escrow Bid D ocuments within t he f orty-eight ( 48) hour t ime l imit, may render t he B id non-
responsive.  E scrow B id Documents o f t he unsuccessful B idders w ill be returned following 
award of the Contract. 

 
6. If any B idder's B id is based on subcontracting any part of  the WORK, each Subcontractor, 

whose total subcontract price exceeds five percent (5%) of the total Contract price bid by the 
Bidder, shall provide separate Escrow Bid Documents to be included with those of the Bidder.  
Such documents shall be opened and examined in the same manner and at the same time 
as the examination described above for the apparent successful Bidder. 

 
7. If the CONTRACTOR wishes to subcontract any portion of the WORK after award, the CITY 

retains t he r ight t o r equire t he C ONTRACTOR t o submit E scrow B id D ocuments f rom t he 
Subcontractor before the subcontract is approved. 

 
F. Storage: The Escrow Bid Documents will be placed in lockable container, with provisions for the 

Contractor and the City to provide separate locks, for the l ife of the Contract, and stored in the 
Public Works Building, 6th floor office.  The cost of storage will be paid by the CITY. 

 
G. Examination: 

 
1. The Escrow Bid Documents shall be examined by both the CITY and the CONTRACTOR, at 

any t ime de emed ne cessary by  ei ther t he C ITY or t he C ONTRACTOR, t o as sist i n t he 
negotiation of price adjustments and Change Orders or the settlement of disputes and claims. 

 
2. Examination of the Escrow Bid Documents is subject to the following conditions: 

 
a. As trade secrets, the Escrow Bid Documents are proprietary and confidential. 
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b. The CITY and the CONTRACTOR shall each designate, in writing to the other party and 
within ten (10) days after execution of the Contract, representatives who are authorized 
to ex amine t he E scrow B id D ocuments, w ith t he e xception of  t he i nitial r eviewers as 
specified in section 1.1.E.3 above.  No other person shall have access to the Escrow Bid 
Documents. 

 
c. Access t o t he Es crow Bid D ocuments m ay t ake place onl y i n t he pr esence of  dul y 

designated representatives of both the CITY and the CONTRACTOR. 
 

3. The Escrow Bid Documents at al l t imes remain the property of the CONTRACTOR and the 
CITY will take all reasonable steps necessary to protect confidentiality. 

 
H. Final Disposition: 

 
1. The E scrow Bid D ocuments will b e r eturned t o t he C ONTRACTOR at  such t ime a s t he 

following conditions have been satisfied. 
 

a. The Contract has been completed. 
 
b. Final payment has been issued by the CITY. 
 
c. All li tigation has been completed, and a written agreement has been executed between 

the CITY and the CONTRACTOR that no further litigation will be made.  
 

2. The Escrow Bid Documents will be sealed and promptly returned to the CONTRACTOR by 
the party in charge of the Escrow Bid Documents.  Reproduction of any portion of the Escrow 
Bid D ocuments will not be p ermitted at  a ny t ime w ithout t he w ritten p ermission of  t he 
CONTRACTOR. 

 
 
 

* * * * * 
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SECTION 01353 
OPPORTUNITY TO PARTNER 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The successful bidder will have the opportunity to enter into a cooperative partnership agreement 
with the CITY for the contract.  P articipation in Partnering is highly encouraged.  Partnering will 
create a framework for conflict resolution, improved communications, reduced litigation, and cost 
containment.  D uring t he partnering s ession, al l p arties w ill participate i n dev eloping an I ssue 
Resolution Ladde r, w hich w ill hel p es tablish and c ommunicate the c hain of  c ommand i n each 
organization (See A ttachment 01 353–A1).  Each l evel of  t he organization i s ex pected t o w ork 
cooperatively to resolve issues.  However, if issues cannot be resolved in a timely manner or are 
beyond the authority granted that level, each party understands that the issue must be elevated 
to the next level.  
 

B. The objective of this Partnering agreement would be effective completion of the Work on time and 
to ac hieve a  s tandard of  qual ity t hat would be a s ource of  pr ide t o bot h t he C ITY and  t he 
CONTRACTOR.  Partnering is intended only to establish an environment of cooperation between 
the parties and will not affect the terms of this contract.  
 

C. An initial one (1) day training session is recommended to initiate the partnership agreement.  The 
cost of this training, excluding staff labor charges, will be p aid from a fixed cash allowance that 
has been al located as the bid item Opportunity to Partner in t he SCHEDULE OF WORK AND 
PRICES.  No Overhead and Profit shall be added to the cost of the training.  If the total cost of the 
partnering training differs from the amount set forth in the SCHEDULE OF WORK AND PRICES, 
the Contract Price shall be adjusted by a Change Order for the difference between the total actual 
cost and the amount included in the Bid, as an additional amount due the CONTRACTOR or a 
credit to the CITY, as appropriate. 

 
 
 

* * * * * * 
 

(SEE ATTACHMENT) 
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ATTACHMENT TO SECTION 01353 
 
 
Attachments to General Requirements Section 01353 consists of one (1) document, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01353-A1 

 

 
Issue Resolution Ladder – Line Management Form 

 
1 
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City of Los Angeles, Department of Public Works  
Bureaus of Engineering and Contract Administration  

Contractor: {name}  

Project Title: {title}  
 

 
Issue Resolution Ladder – Line Management 

 
 

 

 

 

CON-AD 

 

CONTRACTOR 

 

BOE CM 

 

BOE PM 

 

CLIENT 
LEVEL IV      

Asst. Director/ 
Sr. Executive 

Assistant Director V.P. or President Deputy City Eng. Deputy City Eng. Assistant Director 
  (     )   (     )   (     )   (     )   (     ) 

      
LEVEL III      

Executives 
Chief Inspector District Manager Principal Engineer Program Manager Division Manager 

  (     )   (     )   (     )   (     )   (     ) 
      

LEVEL II      

Supervisors/ 
Managers 

Principal Inspector Area Manager Supervisor  Supervisor 
  (     )   (     )   (     )      (     ) 

      
LEVEL I      

CM Team 
Lead Inspector Project Manager Construction Mgr.  Liaison 

  (     )   (     )   (     )    (     ) 
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SECTION 01410 
REGULATORY REQUIREMENTS 

 
 
 
PART 1--GENERAL 
 
 
1.1 SUMMARY OF WORK 
 
 

A. Building Codes and Regulations: 
 

1. The CONTRACTOR shall perform the Contracted Work in accordance with the requirements 
of t he 2008 Los A ngeles C ity B uilding C odes an d A mendments an d al l ot her r egulations, 
laws, and ordinances, even though such requirements are not specifically mentioned in the 
Project Manual or shown on the Contract Drawings. 

 
2. When the Work required by the Drawings and Project Manual are in conflict w ith any such 

law or ordinance, the CONTRACTOR shall notify the ENGINEER.  The CONTRACTOR shall 
comply with t he m ore stringent r equirements, unl ess not ified by  t he E NGINEER and t he 
CONTRACTOR shall not proceed with the Work until the ENGINEER has so ordered. 

 
3. This Se ction specifies p rocedural an d adm inistrative r equirements f or c ompliance with 

governing r egulations, c odes, a nd s tandards i mposed u pon t he C ontracted W ork.  T hese 
requirements include ob taining per mits, licenses, inspections, releases, and s imilar 
documentation, as well as  payments, s tatements, and s imilar requirements associated w ith 
the regulations, codes, and standards. 

 
B. Related Documents: Contract Documents: Work of this Section shall comply with all the Contract 

Documents, i ncluding G eneral C onditions and Supplementary C onditions an d ot her S ections, 
DIVISION 1 - GENERAL REQUIREMENTS. 

 
1.2 CODES AND REGULATIONS 
 

A. The d esign a nd c onstruction of  t his P roject h ave b een selected and depicted on t he C ontract 
Documents i n c ompliance w ith al l appl icable c odes, w hich gov ern t he v arious w ork, m aterials, 
devices, equipment, systems, and procedures in effect at the time the permits for the Projects are 
issued by the governing agencies.  These include, but are not limited to, the following: 

 
1. 2008 CITY of Los Angeles Building Code and Amendments.  

 
2. Los A ngeles C ITY " Standard S pecifications f or P ublic Works Construction", ( The Green 

Book). 
 

3. CAC Title 24. 
 

4. California Building Code (CBC). 
 

5. CAL/OSHA (Occupational and Safety Code). 
 

6. California State Architectural Barrier's Law (CAL/ABL). 
 

7. California State Fire Marshall requirements. 
 

8. California Electrical, Plumbing and Mechanical Codes. 
 

9. Los Angeles CITY Fire Code. 
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10. State Energy Standards Title 24. 
 

11. Americans with Disabilities Act (ADA). 
 

12. Los A ngeles C ITY E lectrical, P lumbing and M echanical C odes and A mendments, l atest 
editions.  

 
13. Los Angeles CITY Elevator Code, C.A.C. 3041 and Barclay's California Code of Regulation 

(Sub-article E620) 
 

14. Los Angeles CITY Municipal Code, latest edition. 
 

15. Uniform Building Code (UBC). 
 

16. All other Codes and Regulations that may be n oted in the Technical Sections of the Project 
Manual. 

 
B. The procedure f ollowed b y t he E NGINEER ha s been t o contact gov erning a uthorities, w here 

necessary, t o obt ain i nformation ne eded f or t he p urpose of  preparing Contract D ocuments, 
recognizing t hat s uch i nformation m ay or  m ay not  be of  s ignificance i n r elation t o t he 
CONTRACTOR’S r esponsibilities f or pe rforming t he W ork.  D irect contact, by  t he 
CONTRACTOR, w ith s uch gov erning authorities can be made f or ne cessary i nformation and 
decisions that have a bearing on the performance of the Work, if necessary. 

 
C. CONTRACTOR s hall be  f amiliar w ith al l c odes, r egulations a nd al l ne cessary p rocedures t o 

obtain and pay for all permits, ar range al l i nspections, and secure necessary releases o r sign-
offs, which are prerequisite to any utility service connection work. 
 

D. When conflict or  v iolation of  l aw o r codes a re f ound d uring a ny i nspection by t he g overning 
agencies, t he C ONTRACTOR shall request s uch al legation of c ode conflict or  v iolation, or  
Request of Correction to be on a written form from the governing agencies.   The CONTRACTOR 
shall furnish the ENGINEER and t he INSPECTOR each a d uplicate copy of such written notice 
for review. 

 
 
PART 2—PRODUCTS (NOT APPLICABLE) 
 
 
PART 3-- EXECUTION 
 
 
3.1 PERMIT INFORMATION 
 
 

A. CONTRACTOR shall contact the ENGINEER to obtain the proper CITY (owner) information to be 
used in the manifest or notification prior to start of any abatement work. 

 
B. All information used by the CONTRACTOR including the CITY’S (Owner’s) and CITY authorized 

representative’s names, addresses and telephone numbers shall be consistent with the 
information shown on the building permit and plan-check applications obtained by the CITY. 

 
 
 

* * * * * * 
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SECTION 01411 
CONFINED SPACE ENTRY 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Confined Space Entry Program: 
 

1. The CONTRATOR shall be r esponsible for implementing, administering and maintaining a 
confined space entry program (CSEP) in accordance with Sections 5156, 5157 and 5158 , 
Title 8, CCR.   

 
2. Prior to starting the Work, the CONTRACTOR shall prepare and submit i ts comprehensive 

CSEP to the ENGINEER.  The CSEP shall address all potential physical and environmental 
hazards and contain procedure for safe entry into confined spaces, including, but not limited 
to, the following:   

 
a. Training of personnel 

 
b. Purging and cleaning the space of materials and residue 

 
c. Potential isolation and control of energy and material inflow 

 
d. Controlled access to the space 

 
e. Atmospheric testing of the space 

 
f. Ventilation of the space 

 
g. Special hazards consideration 

 
h. Personal protective equipment 

 
i. Rescue plan provisions.  

 
3. The CONTRATOR’S submittal shall include the names of its personnel, including 

Subcontractor personnel, assigned to the project, who will have CSEP responsibilities, their 
CSEP training, and their specific assignment and responsibility in carrying out the CSEP. 

 
B. Permit-Required C onfined Spaces: Entry i nto per mit-required c onfined s paces, as  def ined i n 

Section 5157, Title 8, CCR, may be required as a part of the Work.  All maintenance holes, tanks, 
vaults, pipelines, excavations, or other enclosed or partially enclosed spaces shall be considered 
permit-required c onfined spaces u ntil t he pr e-entry pr ocedures demonstrate otherwise.  T he 
CONTRACTOR shall i mplement a p ermit s pace program pr ior t o pe rforming any  Work i n a 
permit-required confined space.  A copy of the permit shall be available at all times for review by 
CONTRATOR and CITY personnel at the Worksite.   

 
C. Payment: Payment for implementing, administering, and providing all equipment and personnel to 

perform the CSEP shall be included in the bid items for which the CSEP is required. 
 
 
 

* * * * * * 
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SECTION 01412 
ENHANCED ELECTRICAL SAFETY POLICY 

 
 
 
1.1 The Requirement 
 
 

A. The Board of Public Works Enhanced Electrical Safety Policy is applicable for all projects with on-
site electrical work estimated at $100,000.00 or more.  See Proposal Part IV (16) (b). 
 

B. The key elements of the Enhanced Electrical Safety Policy are: 
 
1. Requiring a minimum of 70 percent of all “Journeyman Wiremen” to be graduates of a State 

of C alifornia A pproved E lectrical A pprenticeship P rogram or  hol d a v alid C -10 C alifornia 
Contractor’s License issued by the State of California. 

 
2. Requiring a  minimum of 20 p ercent of t he j obsite electrical w orkers t o b e O SHA 10 -hour 

General Industry Safety and Health Certified. 
 
3. Requiring at least one jobsite electrical worker to be OSHA 30-hour General Industry Safety 

and Health Certified. 
 

C. The Contractor i s required to certify their compliance.  T he Contractor shall complete and s ign 
BCA Form 168 and submit w ith their B id Proposal.  Failure to s ign and submit BCA Form 168 
may result in the contractor’s bid being deemed non-responsive. 
 
1. To guarantee that required levels of compliance are maintained, the Contractor is required to 

submit the BCA Form 168 to the Project Inspector prior to commencing work and at any time 
there are s ignificant changes to staffing levels performing electrical work for the duration of 
the project.  
 

D. Electrical W ork: is defined as  pl acement, i nstallation, er ection, or c onnection of  any  el ectrical 
wires, f ixtures, ap pliances, appa ratus, raceways, conduits, s olar phot ovoltaic c ells, or any par t 
thereof, which generates, transmits, t ransforms, or utilizes electrical energy in any form for any 
purpose, regardless of voltage. 
 

E. Electrical Work: is to be performed by Journeyman Electrician, Transportation System Electrician, 
Transportation S ystem Technician, o r Apprentices c urrently being trained in a California 
Approved Electrical Apprenticeship Program under the supervision of a Journeyman electrician. 

 
 
 

* * * * * * 
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ATTACHMENT TO SECTION 01412 
 
 
Attachments to General Requirements Section 01412 consists of one (1) document, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF PAGES 
IN THIS 

ATTACHMENT 
 

01412-A1 
 

 
Electrical Safety Policy – Implementation Plan 
BCA Form 168 

 
1 
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SECTION 01420 
UNITS OF MEASURE 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. The International System of Units, also referred to as SI or the metric system, is the principal 
measurement s ystem i n t hese s pecifications a nd s hall be u sed f or c onstruction, unl ess 
otherwise s tated i n t he C ontract doc uments.  U .S. S tandard M easures, al so c alled U .S. 
Customary S ystem, ar e i ncluded i n pa renthesis.  S I uni ts an  U .S. S tandard Measures i n 
parenthesis may or may not be exactly equivalent.  If U.S. Standard Measures are specified 
for us in the contract documents, then all values used for construction shall be U.S. Standard 
Measures shown in parenthesis.  However, certain material specifications and test 
requirements c ontained h erein u se S I uni ts s pecifically and conversions t o U .S. S tandard 
Measure have not been included in these circumstances.  When U.S. Standard Measures are 
not included in parenthesis, then the SI units shall control.   

 
2. Reference is also made to ASTM E 380 for definitions of various units of the SI system and a 

more extensive set of conversion factors.   
 

B. Units of Measure and Their Abbreviations (abbreviations noted within parentheses): 
 

U.S. Customary Unit 
(Abbreviations) 

Equal 
to 

SI Unit 
(Abbreviations) 

1 mil (= 0.001 in) = 25.4 micrometer (µm) 
1 inch (in) = 25.4 millimeter (mm) 
1 inch (in) = 2.54 centimeter (cm) 
1 foot (ft) = 0.3048 meter (m) 
1 yard (yd) = 0.9144 meter (m) 
1 mile (mi) = 1.6093 kilometer (km) 
1 square foot (ft2) = 0.0929 square meter (m2) 
1 square yard (yd2) = 0.8361 square meter (m2) 
1 cubic foot (ft3) = 0.0283 cubic meter (m3) 
1 cubic yard (yd3 ) = 0.7646 cubic meter (m3) 
1 acre = 0.4047 hectare (ha) 
1 U.S. gallon (gal) = 3.7854 Liter (L) 
1 fluid ounce (fl. oz.) = 29.5735 milliliter (mL) 

1 pound mass (lb) (avoirdupois) = 0.4536 kilogram (kg) 
1 ounce mass (oz) = 28.3495 kilogram (kg) 
1 Ton (= 2,000 lb avoirdupois) = 0.9072 Tonne (= 1,000 kg) 
1 Poise = 0.1 pascal · second (Pa · s) 
1 centistoke (cs) = 1 square millimeters per second 

(mm2/s) 
1 pound force (lbf) = 4.4482 Newton (N) 
1 pound per square inch (psi) = 6.8948 Kilopascal (kPa) 
1 pound force per foot (lbf/ft) = 1.4594 Newton per meter (N/m) 
1 foot-pound force (ft-lbf) = 1.3558 Joules (J) 
1 foot-pound force per second 
([ft-lbf]/s) 

= 1.3558 Watt (W) 

1 part per million (ppm) = 1 milligram/liter (mg/L) 
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C. Temperature Units and Their Abbreviations (abbreviations noted within parentheses): 
 

Degree Fahrenheit 
(Abbreviation:  °F) 

Degree Celsius 
(Abbreviation:  °C) 

 
°F = (1.8 x °C) + 32 

 

 
°C = (°F – 32)/1.8 

 
D. SI U nits Commonly U sed in B oth S ystems and  t heir A bbreviations (abbreviations noted within 

parentheses): 
 

1 Ampere (A) 
1 Volt (V) 

1 Candela (cd) 
1 Lumen (lm) 
1 second (s) 

 
E. Common Metric Prefixes and Their Abbreviations (abbreviations noted within parentheses): 

 
kilo (k) 103 

centi (c) 10-2 
milli (m) 10-3 
micro (µ) 10-6 
nano (n) 10-9 
pico (p) 10-12 

 
 
 

* * * * * * 
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SECTION 01421 
SYMBOLS 

 
 

 
1.1 THE REQUIREMENT 
 
 

A. The symbols as shown shall mean: 
 

Symbol Definition 

Δ 
Delta, the central angle or 
angle between tangents 

∠ Angle 

% Percent 

' Feet or minutes 

" Inches or seconds 

# Number 

/ Per or (between words) 

° Degree 

P Property line 

C Centerline 

S Survey line or station line 

 
 
 

* * * * * * 
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SECTION 01430 
MANUFACTURER'S FIELD SERVICES 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Prior to the startup of  the facility, an ex perienced, competent, and authorized representative of  
the manufacturer of each item of equipment incorporated into the Work, for which field services 
are indicated in specified equipment sections, shall visit the site of the Work and inspect, check, 
adjust if necessary, and approve the equipment installation. In each case, the representative shall 
revisit t he J obsite a s of ten a s necessary until al l t rouble i s corrected a nd t he e quipment 
installation and operation are satisfactory in the opinion of the ENGINEER. Each manufacturer's 
representative shall furnish to the ENGINEER and the INSPECTOR a written report certifying that 
the equipment has been properly installed, and l ubricated; is in accurate alignment; is free from 
any undue stress imposed by connecting piping or anchor bolts; and has been operated under full 
load conditions and that it operated satisfactorily. All costs for these services shall be included in 
the CONTRACTOR'S Bid. 

 
 
 

* * * * * * 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM APPROVAL OF 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 ELECTRICAL EQUIPMENT 
W.O. NO. EW40019F 01451-1 

SECTION 01451 
APPROVAL OF ELECTRICAL EQUIPMENT 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. All electrical equipment, control panels and cabinets, components, devices, etc. shall be listed by 
the Underwriters Laboratories (UL) or approved by a testing laboratory recognized by the CITY or 
approved by the CITY'S Department of Building and Safety Electrical Testing Lab (ETL). All costs 
incurred for obtaining these approvals shall be borne by the CONTRACTOR. 

 
B. The CONTRACTOR shall contact the ETL (Telephone 213-485-2376) for cost, schedule, l ist of  

the latest approved recognized laboratories and other additional information. 
 
C. Shop Drawings submitted by the CONTRACTOR for all electrical equipment and products shall 

have prior approval of one of the laboratories stated above, or the drawings will be rejected.  No 
electrical equipment or materials shall be del ivered to the Jobsite w ithout UL l isting, o r a CITY 
recognized l aboratory approval, or  ETL approval. Shop Drawings approved by  the ENGINEER 
shall in no way invalidate the requirements set forth in paragraph A. 

 
D. UL listing of individual components or devices installed in control panels and cabinets shall not be 

construed as UL listing or approval of the assembled control panel or cabinet. The 
CONTRACTOR shall be solely responsible for determining the approval process time necessary 
for obtaining the approval of these items such that the project schedule can be maintained.  The 
CONTRACTOR shall submit t o t he E NGINEER f or i nformation a det ailed s chedule, l isting al l 
such i tems requiring ap proval, t he pr oposed dat es of t heir s ubmittal, t he ant icipated a pproval 
process time, and the expected date of delivery of these items. 

 
E. The CONTRACTOR shall complete the Procedures and Sign Off Log for all Electrical Intertie with 

the Plant Form Attachment 01451-A. It shall include all the supporting documents required by the 
form and shall be signed and dated. 

 
 
 

* * * * * * 
 

(SEE ATTACHMENTS) 
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ATTACHMENTS TO SECTION 01451 
 
 
Attachments to General Requirements Section 01451 consists of two (2) document, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

01451-A1 Procedures and Sign Off Log for Electrical Intertie with the 
Plant 3 

01451-A2 Electrical Summary Data Form  1 
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PROCEDURES AND SIGN OFF LOG 
FOR ELECTRICAL INTERTIE WITH THE PLANT 

 
PROJECT TITLE:______________________________________________________________ 
 
CMS PROJECT ENGINEER:_____________________________________________________ 
 
PLANT LIASON:_______________________________________________________________ 
 
ELECTRICAL ENGINEER:_______________________________________________________ 
 
ELECTRICAL CONTRACTOR:____________________________________________________ 
 
POWER SOURCE:__________________________   VOLTS:________    PHASE:___________ 
 

 
  

ACTIVITY 

 
SIGN OFF AND DATE 

 
 

REMARKS  
CM Office 

 
CON. AD 

 
CONTRACTOR 

 
PLANT 

 
1 

 
Plant to verify receiving 
the O&M, training and 
spare parts list. 

 
 

 
 

 
 

 
 

 
 

 
2 

 
Coordinate with DWP, if 
needed. 

 
 

 
 

 
 

 
 

 
 

 
3 

 
Attach most recent single 
line diagram for the 
facility under test. 

 
 

 
 

 
 

 
 

 
 

 
4 

 
Attach As Built or most 
recent relay settings. 
 

 
 

 
 

 
 

 
 

 
 

 
5 

 
Verify the coordination 
study includes the current 
settings for the existing 
protective devices. 

 
 

 
 

 
 

 
 

 
 

 
6 

 
Set and calibrate all 
protective devices as per 
approved coordination 
study. 

     

 
7 

 
Satisfactory functional 
test all tripping 
interlocking of breakers 
as per control schematics. 
Attach lists of all tested 
breakers. 

 
 

 
 

 
 

 
 

 
 

 
8 

 
Satisfactory HI-POT test 
of all cables 5KV and 
above as per latest 
version of IEEE Std. 400 
and other standards listed 
per Specs. Attach test 
reports. 

     

9 Satisfactory megger test 
all 600 V rated wires, 
attach test reports. 
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ACTIVITY 

 
SIGN OFF AND DATE 

 
 

REMARKS  
CM Office 

 
CON. AD 

 
CONTRACTOR 

 
PLANT 

 
10 

 
Identify all cables and 
wires terminations as per 
Specifications. 

 
 

 
 

 
 

 
 

 
 

 
11 

 
Set, calibrate and test 
pilot wire relays. 

 
 

 
 

 
 

 
 

 
 

 
12 

 
Set, test and calibrate all 
Main and Feeder Breakers 
as per coordination 
studies or recommended 
values. 

 
 

 
 

 
 

 
 

 
 

 
13 

 
Obtain B&S  
sign off. 
 
 

 
 

 
 

 
 

 
 

 
 

 
14 

 
Obtain ConAd sign off. 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
Plant Approval By:_________________________________ Date:_______________ 
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ELECTRICAL SUMMARY 
DATA FORM 

 
EQUIPMENT ITEM:   
 
EQUIPMENT COST:   
 
EQUIPMENT SUPPLIER:   
 
 
 

 
COMPONENT INFORMATION: NAMEPLATE DATE  
 
MANUFACTURER: 
 
CITY IDENTIFICAITON NUMBER: 

 
EQUIPMENT SERIAL NUMBER: 
 

 
EQUIPMENT MODEL DESIGNAITON: 

 
TYPE: 
 

 
FRAME SIZE: 

 
INTERRUPTING RATINGS: 
 

 
POWER (KV/KVA): 

 
PRIMARY VOLTAGE: 
 

 
SECONDARY VOLTAGE: 

 
AMPERAGE: 
 

 
PHASE: 
  
HERTZ: 

 
INPUT: 

 
OUTPUT:   
 

 
DEGREES C RISE: 

 
PERCENT IMPEDANCE: 
 

 
FUSE SIZE/QUALITIES: 

 
PHASE:  
 
HERTZ: 

 
SERVICE FACTOR 

 
COMMENTS: 
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SECTION 01452 
INSPECTION OF THE WORK 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Whenever t he C ONTRACTOR i ntends t o c arry o n t he W ork of  t his Contract on a S aturday, 
Sunday, o r holiday, o r more t han ei ght ( 8) ho urs a  d ay on  Monday t hrough Friday, or any 
variation in the t ime of  the workday as  set forth in the GENERAL CONDITIONS, length of the 
workday and work week, notification shall be gi ven to the INSPECTOR and the ENGINEER of  
such intention at least forty-eight (48) hours in advance so that inspection may be arranged. No 
Work shall b e al lowed du ring t hese t imes without the app roval of  t he I NSPECTOR an d n o 
demolition will be permitted on Saturdays, Sundays, or holidays without the prior approval of the 
Board. All CITY inspection required by the CONTRACTOR on holidays, weekends and overtime 
for the sole convenience of the CONTRACTOR shall be accomplished at the sole expense of the 
CONTRACTOR by issuance of a deductive Change Order. 
 

B. The Work shall be conducted u nder t he ge neral o bservation of t he E NGINEER and  s hall be  
subject t o i nspection by t he I NSPECTOR t o e nsure c ompliance w ith t he requirements of t he 
Contract Documents. S uch i nspection m ay i nclude m ill, pl ant, s hop or  f ield i nspection, as  
required. The INSPECTOR shall be p ermitted access to al l pa rts of  the Work, i ncluding p lants 
where materials or equipment are manufactured or fabricated. All materials and articles furnished 
by the CONTRACTOR shall be subject to inspection and no materials or articles shall be used in 
the Work until they have been inspected and accepted by the INSPECTOR. 

 
C. No W ork s hall be bac kfilled, bur ied, c ast i n c oncrete, hi dden o r ot herwise c overed unt il i t has  

been i nspected by  t he I NSPECTOR, and ot her Agencies f or w hich a p ermit i s required. 
Whenever the CONTRACTOR is ready to backfill, bury, cast in concrete, hide, or otherwise cover 
any W ork u nder t he Contract, t he CONTRACTOR shall n otify t he I NSPECTOR not  l ess t han 
forty-eight ( 48) ho urs i n advance t o r equest i nspection b efore beginning a ny s uch W ork of  
covering. Failure of the CONTRACTOR to notify the INSPECTOR at least forty-eight (48) hours in 
advance of any such inspections shall be cause for the INSPECTOR to require a sufficient delay 
in the progress of Work to al low t ime for such inspections and any remedial or  corrective work 
required, and all costs of such delays, including its effect upon other portions of the work, shall be 
borne by the CONTRACTOR. Any Work so covered in the absence of inspection shall be subject 
to uncovering at  the sole expense of  the CONTRACTOR. Where uninspected Work cannot be 
uncovered, s uch as i n c oncrete cast o ver r einforcing s teel, al l such Work s hall be subject t o 
demolition, removal, and reconstruction under proper inspection, and no additional payment will 
be allowed therefor. 
 

D. The presence of the ENGINEER or the INSPECTOR shall not relieve the CONTRACTOR of the 
responsibility f or t he p roper execution of t he Work i n a ccordance w ith al l r equirements of  the 
Contract D ocuments. Compliance i s a duty of  t he C ONTRACTOR, an d s aid dut y s hall not be  
avoided by  any ac t or  omission o n t he pa rt of  t he E NGINEER or  t he I NSPECTOR. If t he 
CONTRACTOR f ails t o r eplace any  d efective or  d amaged W ork or  m aterial af ter r easonable 
notice, the ENGINEER may withhold progress payment for the Work or material, reserve the right 
to notify the CONTRACTOR’S Bond and Insurance Companies, and/or may cause such Work or 
materials to be r eplaced. The replacement shall be deducted from the amount to be pai d to the 
CONTRACTOR, otherwise the CONTRACTOR shall pay the CITY if there remains insufficient or 
no amount to be paid by the CITY to the CONTRACTOR. 

 
E. The INSPECTOR shall have the right, at all times and places, to reject any articles or materials to 

be furnished hereunder which, in any respect, fail to meet the requirements of these 
specifications, regardless of whether the defect in such articles or materials are detected at the 
point of  m anufacture or  after c ompletion of  t he W ork at  t he s ite. If t he ENGINEER o r t he 
INSPECTOR, t hrough an oversight or  otherwise, has  not  r ejected m aterials or w ork w hich i s 
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defective or  which i s c ontrary t o t he s pecifications, s uch m aterial, no m atter i n w hat s tage or  
condition of  m anufacture, del ivery, or  er ection, m ay be r ejected by  t he I NSPECTOR upon 
discovery. The CONTRACTOR shall promptly remove rejected articles or materials from the site 
of the Work after notification of rejection. All costs of removal and replacement of rejected articles 
or materials as specified herein shall be borne by the CONTRACTOR. 
 

F. At the completion of Work, after completion of all corrections, a final inspection will be m ade by 
the INSPECTOR, the ENGINEER, and the CONTRACTOR, as applicable. The INSPECTOR will 
provide a F inal I nspection C orrection List i temizing all w ork necessary t o complete t he P roject 
satisfactorily. 

 
G. When t he c orrection w ork i s f ound t o be i n c ompliance w ith the C ontract D ocuments, t he 

construction Work will be considered complete and the Contract time will stop. The 
CONTRACTOR shall pr oceed w ith t he m aintenance work i f required by  t he C ontract. If t he 
correction w ork i s f ound to be  non -compliant w ith t he Contract D ocuments, the C ontract time 
shall be continued to be assessed until the correction is satisfactorily made and accepted by the 
CITY.  

 
 
 

* * * * * * 
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SECTION 01453 
SAMPLING, TESTING AND FABRICATION INSPECTION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. All m aterials and f abricated ar ticles f urnished by  t he C ONTRACTOR s hall be s ubject t o 
inspection and testing and no  materials or  fabricated ar ticles shall be  incorporated into the 
Work until they have been inspected and accepted by the INSPECTOR.   The 
CONTRACTOR shall ensure t hat al l i tems requiring s hop i nspection a re i nspected at  t heir 
source by the INSPECTOR or by an i ndependent inspection or testing laboratory (IITL) that 
has been approved by the INSPECTOR.  

 
2. Fabrication shall b e subject t o i nspection by  t he I NSPECTOR, t o en sure strict c ompliance 

with the requirements of the Contract Documents.   Such inspection shall include mill, plant, 
shop or field inspection, as required.   The INSPECTOR shall be permitted access to all parts 
of the Work, including plants where materials or equipment are manufactured or fabricated.  
When a third party INSPECTOR is approved, monthly meetings shall be scheduled with the 
INSPECTOR at t he m anufacturing f acility t o r eview t he p rogress of  t he Work an d t he 
inspection a ctivities.  The I NSPECTOR w ill det ermine t he nu mber of  t rips bas ed on t he 
manufacturing s chedule f or t he m aterial o r f abricated a rticle(s).  The CONTRACTOR s hall 
include in the Bid al l costs associated with these inspections, except for the costs for CITY 
personnel as set forth herein which are reimbursed under the Bid I tem ALLOWANCE FOR 
CITY INSPECTION.   

 
3. All fabricated i tems shall be fabricated f rom Shop Drawings, which have been submitted to 

the ENGINEER and approved in accordance with SUBMITTALS of the GENERAL 
REQUIREMENTS.  Shop inspection shall be pr ovided on al l materials and/or equipment so 
designated o n t he C ONTRACTOR’S a pproved S hop D rawings.  The C ONTRACTOR s hall 
provide approved Shop Drawings and the corresponding Contract Specification to the IITL for 
use in the inspection and testing of the items to be fabricated.  

 
4. Any material which is subject to or requires shop inspection and arrives at the Jobsite without 

inspection by  t he I NSPECTOR o r I ITL w ill be r ejected by  t he I NSPECTOR and s hall b e 
removed from the Jobsite by the CONTRACTOR at the CONTRACTOR’S sole expense.  

 
5. Prior to any fabrication, there shall be a Prefabrication Meeting at the fabricator's location.   A 

representative of the CITY and the IITL, if retained, the CONTRACTOR, the fabricator's plant 
superintendent and the fabricator's quality control person, shall be present at the 
Prefabrication Meeting.  The i tems to be di scussed are the required inspections, tests and 
reports, b ased on t he app roved Shop Drawings and t he c orresponding Contract 
Specifications.   The IITL shall submit an inspection plan to the INSPECTOR for approval two 
(2) weeks prior to the Prefabrication Meeting.   The CONTRACTOR is directed to notify the 
INSPECTOR and  t he E NGINEER t hree ( 3) w eeks i n adv ance of  t he date and t ime of t he 
Prefabrication Meeting.  The CONTRACTOR shall include in the Bid all costs associated with 
these meetings ex cept f or t he costs f or CITY pe rsonnel a s set forth h erein w hich ar e 
reimbursed under the Bid Item ALLOWANCE FOR CITY INSPECTION.  

 
6. If a B id Item ALLOWANCE FOR CITY INSPECTION has been i ncluded in the SCHEDULE 

OF WORK AND PRICES in the Bid Proposal, this allowance shall only be used to reimburse 
the CONTRACTOR f or t he c ost of  C ITY i nspection and t ravel requirements, as  s et f orth 
herein, an d shall not  b e us ed f or a ny por tion o f t he c osts of t he CONTRACTOR’S 
independent third party INSPECTOR or inspection laboratory.  Reimbursement of approved 
expenses shall be m ade on the basis of or iginal invoices and are not subject to markup for 
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overhead and profit.   If at the end of  the Project, the total costs differ from the amount set 
forth in the SCHEDULE OF WORK AND PRICES, the Contract Price shall be adjusted by a 
Change Order for the difference between the total actual costs and the amount included in 
the B id, as  an addi tional am ount du e t he C ONTRACTOR o r a c redit t o t he C ITY, as  
appropriate.  

 
7. The CONTRACTOR shall coordinate all sampling, testing and fabrication inspections with the 

INSPECTOR and i s r esponsible f or m aintaining t he i nspection s chedules.  Subject t o t he 
terms c ontained herein, costs f or CITY pe rsonnel t ravel will be p aid f rom t he B id i tem 
ALLOWANCE F OR CITY I NSPECTION.   In t he event t hat t he s cheduled i nspection i s 
postponed or  del ayed by  t he C ONTRACTOR, t hrough no f ault of  t he C ITY, and C ITY 
personnel are required to extend their travel duration resulting in additional travel costs, these 
increased costs, including per diem travel allowances, shall be borne by the CONTRACTOR 
and are not eligible for payment from the Bid item ALLOWANCE FOR CITY INSPECTION.   

 
B. Samples And Test Specimens: 

 
1. Samples an d t est s pecimens required unde r t hese S pecifications shall be f urnished, 

prepared for testing, and delivered, at no cost to the CITY, in ample time for the completion of 
the necessary tests and analysis before said article or materials are to be used.   The t ime 
and location of the delivery shall be designated by the INSPECTOR.  

 
2. In addition to any other inspection or quality assurance provisions that may be specified, the 

ENGINEER or  t he I NSPECTOR s hall hav e t he r ight t o i ndependently s elect, t est, an d 
analyze, at the expense of the CITY, additional test specimens of any or all of the materials to 
be u sed.   Whenever a ny por tion o f t he W ork f ails t o meet t he r equirements of t he 
Specifications, as shown by t he results of  i ndependent t esting or i nvestigation, al l costs of 
such i ndependent i nspection and i nvestigation, and al l c osts of r emoval, c orrection, and 
reconstruction or repair of any such Work, shall be borne solely by the CONTRACTOR.  

 
3. When t he m anufacturer, f abricator, s upplier, o r S ubcontractor p rovides t he r esults of  t ests 

from samples taken at the mill, factory, or  warehouse, the INSPECTOR will accept the test 
reports provided that the following conditions are met: 

 
a. The Testing Agency was approved by the INSPECTOR prior to performing the tests, and 

that all necessary certifications were valid at the time the tests were performed.  
 

b. The tests were performed in conformity with the Specifications for the specified materials 
or items.  

 
c. The reports are made in the form of an affidavit specified hereinafter.  

 
4. Whenever t he ap proved i ndependent t esting l aboratory or  I NSPECTOR t akes samples of  

materials other t han at  t he s ite, t he deliveries t o the site of  materials represented by  such 
samples shall be i dentified as specified for the specific material.   The results of such tests 
shall be reported t o t he INSPECTOR i n t he f orm of  af fidavits at tested t o by the t esting 
agency.   Such af fidavits shall furnish the following information w ith respect to the material 
sampled: 

 
a. Manufacturer's name and brand.  

 
b. Place of sampling.  

 
c. Sufficient information to identify the lot, group, bin, or silo from which the samples were 

taken.  
 

d. Amount of material in the lot sampled.  
 

e. Statement that the material has passed the requirements.  
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f. Notarized signature and title of the person making the affidavit and the date of execution 
of the affidavit.  

 
C. Shop Inspection And Testing: 

 
1. Shop inspection is the responsibility of the INSPECTOR and cannot be approved, waived, or 

otherwise altered by any other CITY Department, Bureau, Division, or individual.  
 

2. The CONTRACTOR i s r esponsible f or c oordinating s hop i nspection w ith t he INSPECTOR.   
The C ONTRACTOR i s t o es timate t he t ime r equired f or S hop t esting of  the f abricated 
article(s) or equipment, and so inform the INSPECTOR.   The INSPECTOR will i nform the 
CONTRACTOR which CITY personnel will witness the testing.  

 
3. A final inspection by the INSPECTOR may be required prior to shipment.  

 
4. Where t he CONTRACTOR i s specifically r equired by  t he Technical S pecifications t o 

demonstrate performance of major equipment prior to delivery, a testing procedure must be 
developed by the manufacturer and approved by the ENGINEER prior to scheduling the shop 
performance testing.   Both the INSPECTOR and the ENGINEER are required to witness the 
performance testing.   The ENGINEER will evaluate performance-testing data and notify the 
INSPECTOR whether the equipment meets the performance requirements of  the Contract.   
The INSPECTOR will be responsible for releasing the equipment for delivery to the Jobsite.   
This procedure will also apply to field performance testing required as a condition precedent 
to acceptance of the equipment as described under the PARTIAL ACCEPTANCE and FINAL 
ACCEPTANCE provision of the Contract.  

 
5. Inspection at Locations Within Fifty (50) Miles from CITY: 

 
a. When t he CONTRACTOR i ntends to pur chase materials, fabricated products, or  

manufactured equi pment f rom sources l ocated within f ifty ( 50) miles (80 km) of  t he 
geographical limits of the CITY, the CONTRACTOR shall notify the INSPECTOR at least 
two (2) working days prior to the scheduled date of tests at all stages of manufacture to 
allow for arrangements specified herein.  

 
b. Except as otherwise provided in these Specifications, performance of the required tests 

will be by the INSPECTOR, from samples provided by the CONTRACTOR, and the cost 
of per forming the test(s) w ill be bor ne by the CITY, except for the costs of  any retests 
which show unsatisfactory results which shall be borne by the CONTRACTOR.  

 
6. Inspection at Locations More Than Fifty (50) Miles From the CITY: 

 
a. When t he CONTRACTOR i ntends to pur chase materials, fabricated products, or  

equipment f rom sources l ocated more than fifty ( 50) miles (80 k m) o utside the 
geographical limits of the CITY, an IITL approved by the INSPECTOR, shall be engaged 
by the CONTRACTOR, at the CONTRACTOR’S sole expense, to inspect the materials, 
equipment and/or process.   Approval of the IITL shall be obtained before producing any 
material or equipment.   The IITL shall judge the materials and fabricated articles by the 
requirements of the Plans and Specifications and approved submittals.   The approved or 
equipment shall be shipped nor shall any processing, fabrication and/or treatment of such 
materials be done without the required inspection and approval by IITL.   Approval by IITL 
shall n ot r elieve t he C ONTRACTOR of i ts r esponsibility t o c omply w ith t he C ontract 
requirements.   

 
b. The CITY retains the right to perform inspection or testing at such remote sites with CITY 

personnel in lieu of a third party inspector.   In the vent the CITY exercises this right, the 
CONTRACTOR s hall administer t ravel a rrangements a s s pecified h erein P aragraph C. 
10, CITY PERSONNEL TRAVEL REQUIREMENTS.   
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7. Inspection Outside Continental United States: 
 

a. Requirements a nd p rocedures f or i nspection a nd testing of m aterials, f abrication of  
products and equipment from sources outside the continental United States shall be the 
same ( including t he requirement f or an a ccredited i nspection agency an d/or t esting 
laboratory pre-qualified by the CITY Department of Building and Safety and approved by 
the INSPECTOR) as provided in the Paragraph C. 7 SHOP INSPECTION & TESTING of 
this Section.   In addition to the requirements of Paragraph C. 10, City Personnel Travel 
Requirements, of this Section, the CONTRACTOR shall provide the following, the cost of 
which shall be reimbursed out of the ALLOWANCE FOR CITY INSPECTION: 

 
(1) A minimum of five (5) calendar days hotel accommodation shall be required for each 

shop inspection visit made by the INSPECTOR.  
 

(2) A m inimum adv ance not ice of  t en ( 10) w orking da ys s hall be r equired f or a ll hol d 
points (mandatory) inspection.  

 
(3) The approximate rates for allowances given as a guideline in Paragraph C. 10, City 

Personnel Travel Requirements, of this Section, shall be adjusted to match the rates 
in the foreign locality for similar types of facilities and amenities.  

 
8. Third Party Inspection Requirements: 

 
a. The proposed third par ty inspection and/or testing company must gain approval by  the 

INSPECTOR after award.   This approval shall be obtained before producing any material 
or m anufacturing a ny pr oduct o r equi pment.   The appr oved i nspection and/ or t esting 
agency shall not sublet or assign its work to any other agency.  

 
b. The approved third party inspection and/or testing agency shall take direction from, and 

be responsible to, the INSPECTOR.  
 

c. The CONTRACTOR shall al so c omply w ith r equirements r egarding the Prefabrication 
Meeting as contained herein.  

 
d. The W ork a nd ac tivities of t he t hird par ty i nspection and/ or t esting ag ency s hall be  

monitored by the INSPECTOR during monthly meetings to ensure compliance w ith the 
Contract Documents.  

 
9. Third Party Testing and Inspection Laboratory Approval Procedures: 

 
a. The INSPECTOR will approve third party inspection and/or testing agencies/laboratories.  

 
b. All requests for approval of a third party inspection agency and/or test laboratory shall be 

in writing from the CONTRACTOR to the INSPECTOR.  
 

c. The l etter requesting ap proval of  a t hird pa rty t est l aboratory an d/or p rivate i nspection 
agency shall contain all of the following information: 

 
(1) Complete title of Project.  

 
(2) Project Work Order Number.  

 
(3) Name of proposed testing laboratory or inspection agency.  

 
(4) Address and telephone number(s) of proposed testing laboratory/inspection agency.  

 
(5) Contact person at proposed testing laboratory/inspection agency.  

 
(6) Description and history of the proposed test laboratory/inspection agency.  
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(7) Resume of the inspector(s) who will do the inspection.  
 

(8) Approved s ubmittal num ber(s) a nd br ief des cription of  i tem(s) to be i nspected or  
tested, or both.  

 
(9) Name, address, and telephone number(s) of agency where item(s) or material will be 

fabricated.  
 

(10) Contact person at the fabricators.  
 

(11) Fabrication schedule.  
 

d. The I NSPECTOR w ill not ify t he C ONTRACTOR by  l etter i f t he t esting 
laboratory/inspection agency has been approved.  

 
10. CITY Personnel Travel Requirements: 

 
a. The C ONTRACTOR shall adm inister t he t ravel and f urnish t he f ollowing services f or 

CITY pe rsonnel who ar e attending P refabrication Meetings a nd pe rforming i nspection 
services.  

 
(1) Purchase airline tickets (Coach Class only).  

 
(2) Make hotel reservations and prepay for the planned number of nights.   (Three Star 

or American Automobile Association (AAA) Three Star approved. ) 
 

(3) Make rental c ar reservations and p repay f or t he planned nu mber of  d ays if t he 
manufacturer's or fabricator's facility is greater than one (1) mile from the departing 
and arrival airport or hotel.  

 
(4) The estimated per diem travel allowance will be at least fifty U. S.  dollars ($50. 00) 

per day  f or meals, en route ex penses, and ot her miscellaneous ex penses.   CITY 
personnel w ill s ubmit an expense s tatement t o t he C ITY f or a pproval of ac tual 
expenses incurred.  

 
(5) For CITY pai d adv ances, the C ONTRACTOR shall reimburse t he C ITY f or t hese 

actual ex penses by  d eductive C hange O rder t o be  dedu cted f rom t he B id i tem, 
ALLOWANCE FOR CITY INSPECTION.  

 
(6) When requested by t he ENGINEER o r t he INSPECTOR, t he CONTRACTOR shall 

provide an advance check, for the estimated costs of all travel allowance costs, to the 
ENGINEER or  t he I NSPECTOR, no l ater t han f orty ei ght ( 48) hour s p rior t o t he 
departure time.  

 
b. As the basis for cost reimbursement under SCHEDULE OF WORK AND PRICES of the 

Bid Proposal,  t he CONTRACTOR shall submit receipts or  invoices for payment to the 
ENGINEER with a cover letter referencing the following: 

 
(1) INSPECTOR’S or ENGINEER’S name.  

 
(2) Project title.  

 
(3) Project Work Order Number.  

 
(4) CONTRACTOR’S: 

 
(a) Name 

 
(b) Address 
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(c) Telephone Number.  
 

(d) CONTRACTOR’S contact person and telephone number(s) 
 

(5) Reference Technical Specification and submittal number.  
 

(6) Purpose of inspection.  
 

(7) Address and location of inspection: 
 

(8) Country 
 

(9) State 
 

(10) City.  
 
(11) Date(s) of inspection.  

 
(12) Description of items enclosed as set forth herein 

 
11. Shop I nspected E quipment/Materials: W ithout waiving any  specific r equirement of  t he 

Contract Documents, the following i tems of equipment and/or material are examples of, but 
not limited to those items that are subject to shop inspection as noted herein below.  

 
12. Shop I nspected E quipment/Materials: W ithout waiving any  specific r equirement of  t he 

Contract Documents, the following i tems of equipment and/or material are examples of, but 
not limited to those items that are subject to shop inspection as noted herein below.  

 

NTS:  
 
1. THE PROJECT ENGINEER SHALL NOT DELETE ANY ITEM FROM THE FOLLOWING 

TABLE.   THE PROJECT ENGINEER SHALL CHECK THE ACCURACY AND REVISE THE 
TABLE BEFORE FINALIZING THIS SECTION.  

 
2. FOR GREEN BOOK PROJECTS, CHANGE THE NUMBER IN THE SPECIFICATION COLUMN 

TO “SSPWC” FOR THE APPLICABLE ITEMS.  

 
 

 
EQUIPMENT/MATERIAL 

 
SPECIFICATION 

 
SHOP INSPECTION REQUIRED 

 
NOTES 

 
Aluminum Fabrication 

 
05530, 08410 

 
Yes 

 
1 

 
Aluminum Railing 

 
05520 

 
Yes 

 
5 

 
Anodizing 

 
05035, 09800 

 
Yes 

 
18 

 
Asphalt Concrete 

 
02550 

 
Yes 

 
8 

 
Bearing Pads 

 
05120 

 
Yes 

 
31 

 
Bolting 

 
05120 

 
Yes 

 
2 

 
Bitumen 

 
02550, 07160 

 
Yes 

 
18 

 
Boilers 

 
11404 

 
Yes 

 
7 

 
Coatings 

 
Div.  09,  05530 

 
Yes 

 
18 
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EQUIPMENT/MATERIAL 

 
SPECIFICATION 

 
SHOP INSPECTION REQUIRED 

 
NOTES 

 
Castings 

 
05530 

 
Yes 

 
4, 32 

 
Controls – Electrical 

 
19010 

 
Yes 

 
24 

 
Cabinets – Wood 

 
06200 

 
No 

 
17 

 
Compressors 

 
11373 

 
Yes 

 
20 

 
Cranes 

 
14600 

 
Yes 

 
19 

 
Conveyors 

 
14605 

 
Yes 

 
19 

 
Concrete 

 
03300 

 
Yes 

 
8 

 
Mix Designs – Concrete 

 
03300 

 
Yes 

 
8 

 
Concrete Vaults 

 
02726 

 
Yes 

 
11, 32 

 
Concrete Pipe 

 
02618, 02620 

 
Yes 

 
11 

 
Catch Basins 

 
02726 

 
Yes 

 
11, 32 

 
Chain Link 

 
02830 

 
Yes 

 
18 

 
Doors – Metal 

 
08110 

 
Yes 

 
6 

 
Door Frames 

 
08110 

 
Yes 

 
6 

 
Duct – Fiberglass 

 
15501 

 
Yes 

 
27 

 
Duct – Flexible 

 
15501 

 
No 

 
27 

 
Electrical – Panels 

 
16360 

 
Yes 

 
22 

 
Electrical – Switchgear 

 
16400 

 
Yes 

 
22 

 
Electrical – Transformers 

 
16310 

 
Yes 

 
22 

Electrical – Motors 16800 Yes 20 
 
Electrical – Wiring 

 
16050 

 
Yes 

 
24 

 
Electrical – Units 

 
16050 

 
Yes 

 
25 

 
Electrical – Testing 

 
16030 

 
Yes 

 
25 

 
Escalators 

 
14000 

 
Yes 

 
19 

 
Elevators 

 
14000 

 
No 

 
19 

 
Fiberglass 

 
06610 

 
Yes 

 
30 

 
F. G. R. C.  

 
03400 

 
Yes 

 
12 

 
F. G. R. G.  

 
03520 

 
Yes 

 
12 

 
Frames – Metal 

 
05500 

 
Yes 

 
6 

 
Forging 

 
Div.  05 

 
Yes 

 
4 
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EQUIPMENT/MATERIAL 

 
SPECIFICATION 

 
SHOP INSPECTION REQUIRED 

 
NOTES 

 
Galvanizing 

 
Div.  05 

 
Yes 

 
18 

 
Gratings 

 
Div.  05 

 
Yes 

 
4 

 
Gaskets 

 
07900 

 
Yes 

 
11 

 
Generators 

 
16700 

 
Yes 

 
22 

 
Glue –Lams 

 
06100 

 
No 

 
16 

 
Grout 

 
04230 

 
Yes 

 
13 

 
Gates – Sluice 

 
11293 

 
Yes 

 
21 

 
Gates – Slide 

 
11292 

 
Yes 

 
21 

 
Gypsum 

 
09200 

 
Yes 

 
13 

 
Hoists 

 
14600 

 
Yes 

 
19 

 
Handrails 

 
05520 

 
Yes 

 
5 

 
HVAC 

 
15500 

 
Yes 

 
26 & 18 

 
Linings – Pipe 

 
09800 

 
Yes 

 
18 

 
Lumber 

 
06100 

 
No 

 
16 

 
Lighting – Standards 

 
03400 

 
Yes 

 
10 

 
Lighting – Fixtures 

 
16500 

 
No 

 
23 

 
Lighting – Lamps 

 
16500 

 
No 

 
23 

 
Motors 

 
16800 

 
Yes 

 
20 

 
Maintenance Holes – 
Frames & Covers 

 
02726 

 
Yes 

 
4, 32 

 
Maintenance Holes – 
Shafts & Grade Rings 

 
 

 
No 

 
11 
 

 
Metalwork 

 
05500 

 
Yes 

 
1 

 
Mortar 

 
04230 

 
Yes 

 
13 

 
Mechanical 

 
Div.  15 

 
Yes 

 
20 

 
Masonry 

 
04230 

 
No 

 
14 

 
Millwork 

 
06200 

 
No 

 
17 

 
Non-Destructive Testing 

 
05120 

 
Yes 

 
1 

 
Panels – Electrical 

 
16360 

 
Yes 

 
22 

 
Pressure Vessels 

 
13207 

 
Yes 

 
7 

 
Painting (Coating 
Systems) 

 
09905 

 
Yes 

 
18 
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EQUIPMENT/MATERIAL 

 
SPECIFICATION 

 
SHOP INSPECTION REQUIRED 

 
NOTES 

 
Precast Concrete 

 
03400 

 
Yes 

 
9, 32 

 
Prestressed Concrete 

 
03100 

 
Yes 

 
9, 32 

 
Plastic Pipe 

 
06000 

 
No 

 
29 

 
Plastic Liner Plate 

 
09800 

 
Yes 

 
29a 

 
Pumps 

 
112XX 

 
Yes 

 
20 

 
Pilings 

 
03400 

 
Yes 

 
1 & 9 

 
Pipe - Steel  

 
15008,15009 

 
Yes 

 
15 

 
Pipe – Ductile Iron 

 
15005 

 
Yes 

 
15 

 
Pipe – Fiberglass 

 
13209 

 
Yes 

 
15 

 
Pipe – RCP 

 
02617 

 
Yes 

 
11 

 
Pipe – VCP 

 
02622 

 
No 

 
15 

 
Pipe – Plastic 

 
15006, 15007 

 
No 

 
29 

 
Pipe – Supports 

 
15020 

 
Yes 

 
15 

 
Pipe – Welding 

 
15000 

 
Yes 

 
1 

 
PVC – Liner 

 
02616 

 
Yes 

 
29a 

 
Railings 

 
05520 

 
Yes 

 
5 

 
Rebar 

 
03200 

 
No 

 
3 

 
Stainless Steel 

 
05500 

 
Yes 

 
1 

 
Steel – Structural 

 
05500 

 
Yes 

 
1 

 
Steel Doors 

 
08110 

 
Yes 

 
6 

 
Steel Supports 

 
05120 

 
Yes 

 
1 

 
Store Fronts 

 
08410 

 
Yes 

 
28 

 
Sluice Gates 

 
11293 

 
Yes 

 
21 

 
Slide Gates 

 
11292 

 
Yes 

 
21 

 
Tanks – Storage 

 
13215 

 
Yes 

 
7 

 
Tanks – Steel 

 
13207 

 
Yes 

 
7 

 
Transformers 

 
16400 

 
Yes 

 
22 

 
Vessels 

 
13000 

 
Yes 

 
7 

 
Vaults 

 
02726 

 
Yes 

 
11, 32 

 
Valves 

 
15100 

 
Yes 

 
20 

 
Welding 

 
05120 

 
Yes 

 
1 
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EQUIPMENT/MATERIAL 

 
SPECIFICATION 

 
SHOP INSPECTION REQUIRED 

 
NOTES 

 
Wood – Cabinets 

 
06200 

 
No 

 
17 

 
Wood Paneling 

 
06200 

 
No 

 
17 

 
NOTES: 
 

1. Fabrication of ferrous materials, which may include welding, high strength bolting or non-
destructive testing shall be shop inspected.  

 
2. Bolting w ith A STM A-325 bolts, ASTM A-490 bolts or other alternate fasteners shall require 

shop inspection.   Bolting with ASTM A-307 bolts does not require shop inspection.  
 

3. Reinforcing steel is normally sampled at the Jobsite, but for expediency, the sampling will be 
performed at the point of fabrication by the CITY’S Standards Division.  

 
4. All forging and castings made at the foundry shall be shop inspected, approved and stamped 

prior to delivery to the Jobsite.  
 

5. Steel s tairways and handr ails ( ferrous) r equire s hop i nspection for w elding a nd s pecified 
coatings.  

 
6. Metal door and frame fabrication requires shop inspection.  

 
7. Pressure vessels, tanks, boilers and related equipment do require inspection of fabrication, 

welding, and testing.  
 

8. Concrete, asphalt concrete and m ix designs are inspected at the batch plant.   These products 
are shop inspected for conformance to Specifications and verification by the INSPECTOR.  

 
9. Both pr e-cast and pr e-stressed c oncrete are s ubject t o s hop i nspection and appr oval bef ore 

delivery to the Jobsite.  
 

10. Street l ighting standards of ei ther s teel, al uminum or  concrete ar e r equired to be s hop 
inspected.  

 
11. Reinforced concrete vaults catch basins, and reinforced pipe are required to be shop inspected.   

(See Note 9. )  Maintenancehole shafts and grade rings without reinforcement or linings do not 
require shop inspection.   Gaskets used for reinforced concrete pipe require testing.  

 
12. FGRC and FGRG (Fiberglass Reinforced Concrete and Fiberglass Reinforced Gypsum) should 

be manufactured in an approved shop and be shop inspected.  
 

13. Mortar, grout and gypsum shall be i nspected at the batch plant, unless the products are mixed 
at the Jobsite from approved packages under the inspection of the INSPECTOR.  

 
14. Concrete Masonry Units (CMU) shall be inspected and sampled at the Jobsite.  

 
15. Lining and c oating of  duc tile i ron pi pe a nd f iberglass pipe, as  well as welded s upports, ar e 

subject t o s hop i nspection.   Vitrified Clay P ipe ( VCP) i s e xempt, as  a re non -welded pi pe 
supports which can be classified as standard or catalog items.   The CITY’S Standards Division 
will provide the inspection and testing for VCP.  

 
16. Shop inspection is not required for lumber, unless it is treated lumber.   Glue-laminated products 

do not  require shop inspection.   Each "Glue Lam" shall come with an individual Certificate of  
Compliance.  

 
17. Millwork and wood products are not required to be shop inspected, unless the Specifications call 

for equivalency or inspection by the Woodworking Institute of California (W. I. C. ).  
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18. Specified c oatings i ncluding, but  not  l imited t o, an odizing, bi tumen, epo xy, gal vanizing, 
polyvinylidene fluoride, and pipe linings and coatings shall be shop inspected.  

 
19. Conveying equipment, s uch as  el evators, es calators, or  c onveyors ar e e xempt f rom s hop 

inspection.   However, t he s tructural f ramework of  t he es calators, hoists, c ranes and l ifts d o 
require inspection.  

 
20. Mechanical e quipment, s uch as  c ompressors, pum ps, m otors and v alves, r equire s hop 

inspection f or f abrication, t ests of  w indings, and any  specified c oating.   Pumps, v alves and  
motors may be exempt if they are standard or catalog items.  

 
21. Fabrications of s luice gat es and s lide g ates ar e s ubject t o s hop i nspection f or f abrication, 

welding and coating.  
 

22. Transformers r ated at  60 0 v olts and higher, t ransformers r ated at  100  K VA and hi gher, 
generators, switchgear motor drives and complex wired panel boards require shop inspection.  

 
23. Lighting fixtures and lamps are considered standard or catalog items and are exempt from shop 

inspection.  
 

24. Electrical wiring and t esting, per formed in the shop, requires inspection to verify conformance 
with applicable Specifications.  

 
25. Shop tests specified in the Specifications including, but not limited to, voltage, grounding, loads, 

performance, installation, temperature, or noise levels will require shop inspection.  
 

26. HVAC ( heating, v entilation and ai r c onditioning) ar e s ubject t o s hop inspection f or f abrication 
and welding.   Each component will be evaluated for possible inspection.  

 
27. Sheet m etal d uctwork i s not  s hop i nspected.   Flexible duc twork i s c onsidered a s tandard or  

catalog item and no shop inspection is required.   Ductwork made of aluminum, stainless steel, 
or fiberglass will require shop inspection.  

 
28. Storefronts and wall systems are shop inspected.   Fixed windows are standard items and have 

no need of inspection.  
 

29. Plastic pipe, such as ABS or PVC does not require shop inspection.   The pipe will be inspected 
and sampled for testing at the Jobsite.   Extruded plastic liner plate will require shop inspection.  

 
30. Fiberglass pr oducts, bec ause of  t he r esins and t he f iber r einforcement, do r equire s hop 

inspection.  
 

31. Elastomeric bearing pads shall be tested according to Cal-Trans Standard Specification Section 
51-1. 12H.   Sampling will be done by the INSPECTOR.  

 
32. All frame and covers used with or installed on vaults, MH, pullboxes, tree wells, and similar 

structures i n s idewalks, pa rkways, dr iveways, s treets, and al leys i n t he publ ic w ay s hall be  
designed, manufactured and tested according to the latest version of Standard Plan S-601.    

 
 
 

* * * * * * 
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SECTION 01454 
WEIGHING AND METERING EQUIPMENT 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. It is the CONTRACTOR’S responsibility to ensure that al l scales and metering equipment used 
for proportioning materials shall be inspected for accuracy and certified within the past twelve (12) 
months by  the State of  California Bureau of  Weights and M easures, by  the County D irector or  
Sealer of W eights and M easures, o r by a s cale mechanic r egistered with or  l icensed by t he 
County.  

 
B. The a ccuracy of  t he w ork of  a scale service a gency, ex cept as s tated he rein, s hall meet t he 

standards of  t he C alifornia B usiness and P rofessions Code and t he California Code of  
Regulations pertaining to weighing devices.  A certificate of compliance shall be presented, prior 
to o peration, t o t he EN GINEER f or approval and s hall be r enewed whenever r equired b y the 
ENGINEER at no cost to the CITY. 

 
C. All s cales s hall be ar ranged s o t hey m ay be r ead eas ily f rom t he ope rator’s pl atform or  ar ea.  

They shall indicated the true net weight without the application of any factor.  The figures of the 
scales shall be clearly legible.  Scales shall be accurate to within one percent (1%) when tested 
with the plant shut down.  Weighing equipment shall be so insulated against vibration or moving 
of ot her op erating eq uipment i n t he pl ant ar ea t hat t he e rror i n weighing with t he e ntire plant 
running will not exceed two percent (2%) for any setting nor one-and-one-half percent (1.5%) for 
any batch.   

 
 
 

* * * * * * 
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SECTION 01455 
CALIBRATION OF TESTING EQUIPMENT 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. It is the CONTRACTOR’S responsibility to ensure that testing equipment such as, but not limited 
to, pressure gages, metering devices, hydraulic systems, force (load) measuring instruments, and 
strain-measuring devices shall be calibrated by a testing agency acceptable to the ENGINEER at 
intervals not to exceed twelve (12) months and following repairs, modification, or relocation of the 
equipment.  Calibration certificates shall be provided when requested by the ENGINEER. 

 
 
 

* * * * * * 
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SECTION 01561 
ENVIRONMENTAL CONTROL 

 
 
 
1.1  THE REQUIREMENT 
 
 

A. Explosives f or B lasting: The us e of  ex plosives f or blasting pur poses on t he work shall n ot be  
permitted. 
 

B. Fugitive Dust and Smoke Control 
 

1. The CONTRACTOR shall furnish al l labor, equipment, and m eans required and shall carry 
out ef fective m easures wherever and a s of ten as  n ecessary t o pr event i ts o peration f rom 
producing dust in amounts damaging to property, cultivated vegetation, or domestic animals, 
or c ausing a nui sance as d efined by t he E NGINEER.  The CONTRACTOR s hall b e 
responsible for any damage resulting from any dust originating from its operations.  The dust 
abatement m easures shall be c ontinued unt il t he C ONTRACTOR i s r elieved of  f urther 
responsibility by the ENGINEER.  No separate payment shall be allowed for dust abatement 
measures and al l costs thereof shall be i ncluded i n the CONTRACTOR's B id.  T he use of  
water resulting in mud on streets, sidewalks, driveways, shall not be permitted as a substitute 
for sweeping or other methods of dust control. 

 
2. The CONTRACTOR shall not discharge smoke, dust, or any other air contaminants into the 

atmosphere in such quantity as will violate the regulations of any legally constituted authority. 
 
3. The CONTRACTOR shall c omply with t he requirements of  T itle 8,  California Code of  

Regulations, concerning handling of asbestos dust. 
 

C. Rubbish Control: Through all phases of construction, including suspension of Work and until final 
acceptance of the Project, the CONTRACTOR shall keep the Worksite and other areas used by it 
in a neat  an d c lean c ondition, and f ree f rom any  accumulation of  r ubbish and de bris.  T he 
CONTRACTOR shall dispose of  al l rubbish and waste materials of  any nature occurring at the 
Worksite an d s hall e stablish r egular i ntervals of c ollection a nd di sposal of  s uch m aterials and 
waste.  T he C ONTRACTOR s hall a lso keep i ts haul  r oads f ree f rom dirt, r ubbish, and 
unnecessary obstructions resulting from its operations.  Care shall be taken to prevent spillage on 
haul r outes.  Any such spillage s hall be removed immediately and t he a rea c leaned by  the 
CONTRACTOR.  E quipment and m aterial storage shall b e c onfined t o a reas appr oved by  t he 
ENGINEER.  Disposal of all rubbish and surplus materials shall be off the site of construction, at 
the C ONTRACTOR's ex pense, all in ac cordance w ith local c odes and  ordinances governing 
locations and methods of  disposal, and in conformance with al l applicable safety laws, and the 
requirements of the OSHA Safety and Health Standards for Construction. All cleanup cost shall 
be included in the CONTRACTOR's Bid. 

 
D. Sanitation: 

 
1. Fixed o r portable chemical t oilets s hall be  pr ovided f or t he use of  t he C ONTRACTOR's 

employees. These a ccommodations shall b e m aintained i n a neat  and sanitary c ondition.  
Toilets at construction s ites shall conform to the requirements of T itle 8,  California Code of 
Regulations. 

 
2. Wastewater conveyance and di sposal shall not be interrupted.  S hould the CONTRACTOR 

disrupt existing sewer facilities, sewage shall be conveyed in closed conduits and disposed of 
in a sanitary sewer system. Sewage shall not be permitted to flow in trenches or be covered 
by backfill. 
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3. The CONTRACTOR shall es tablish a  r egular s chedule f or collection of  al l s anitary a nd 
organic waste. All wastes and refuse from sanitary facilities provided by the CONTRACTOR 
or organic material wastes from any other source related to the CONTRACTOR's operations 
shall be disposed of away from the site in a manner satisfactory to the INSPECTOR and in 
accordance with all laws and regulations pertaining thereto.  Disposal of all such wastes shall 
be at the CONTRACTOR's expense. 

 
E. Chemicals: 

 
1. The f ollowing pa ragraph doe s not  relieve t he CONTRACTOR f rom i ts r esponsibility f or 

obtaining prior approval from the ENGINEER for chemical usage when otherwise required. 
 

2. The C ONTRACTOR shall pr ovide f our ( 4) c opies of t he M SDS to t he I NSPECTOR f or al l 
chemicals used during project construction or furnished for project operation, prior to bringing 
them on s ite, w hether d efoliant, s oil s terilant, her bicide, pe sticide, di sinfectant, pol ymer, 
reactant, or of other classification, which shall show approval of either the U.S. Environmental 
Protection A gency or  t he U .S. D epartment of  A griculture.  U se of  al l s uch chemicals a nd 
disposal of  r esidues s hall be i n s trict ac cordance w ith t he printed i nstructions of  t he 
manufacturer and with all other applicable laws and regulations. 

 
F. Lead Paint Notification: 

 
1. If any paints containing Lead or  Chromium are to be physically disturbed or made airborne 

during the p rogress of  the Work by  activities such as abrasive blasting, welding, cutting or 
torch burning, the CONTRACTOR shall provide appropriate worker protection in accordance 
with OSHA Lead in Construction Standard and in any other applicable regulations.  

 
2. All pai nt which i s r emoved or  disturbed dur ing t he p rogress of  t he Work o r any demolition 

debris which contains these paints, either of which contains in excess of 5 ppm (mg/l) Lead or 
Hexavalent C hromium when t ested i n ac cordance w ith t he W aste E xtraction T est ( WET) 
method of  t he California Code of  Regulations, T itle 22,  shall be  di sposed of  as  hazardous 
waste.  T he CONTRACTOR shall be responsible f or s uch di sposal i n a ccordance with a ll 
applicable laws and regulations. 

 
G. Hazardous W aste: Hazardous waste gene rated by t he C ONTRACTOR a t t he s ite shall be 

disposed of in accordance with NOTIFICATION OF HAZARDOUS SUBSTANCES of the General 
Conditions. 

 
H. Odor Control: The CONTRCTOR shall furnish al l l abor, materials, and equipment required and 

shall carry out effective measures whenever and as often as necessary to prevent the discharge 
of a nui sance odor  f rom i ts oper ation i nto t he at mosphere i n such qu antity as  w ill v iolate t he 
regulations o f any  l egally c onstituted a uthority.  D uring c onstruction, t he C ONTRACTOR s hall 
notify t he EN GINEER a nd t he I NSPECTOR a t l east f orty-eight ( 48) h ours in adv ance when 
potential odor-causing activities are scheduled for construction.   

 
I. Drainage C ontrol: The C ONTRACTOR shall m aintain dr ainage w ithin and t hrough t he Work 

areas. Earth dams will not be permitted in paved areas.  Temporary dams of sandbags, asphaltic 
concrete, or  other acceptable material w ill be per mitted when necessary.  S uch dams shall be 
removed from the site as soon as their use is no longer necessary.   
 

J. Graffiti C ontrol: Throughout al l pha ses of  W ork, i ncluding s uspension of  w ork, an d unt il final 
acceptance, the CONTRACTOR shall keep all equipment, field offices, storage facilities and other 
facilities f ree of graffiti.  G raffiti shall be painted over, masked or c leaned of f w ithin twenty-four 
(24) hours after notification by the INSPECTOR 
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K. Vermin C ontrol: At the t ime of  ac ceptance, s tructures ent irely c onstructed u nder t he Contract 
shall be  f ree of  r odents, i nsects, v ermin, and  p ests.  N ecessary ex termination w ork shall be 
arranged and paid for by  the CONTRACTOR as part of  the work w ithin the contract t ime, and  
shall b e pe rformed by  a l icensed ex terminator i n a ccordance with r equirements of  gov erning 
authorities.  The CONTRACTOR shall be liable for injury to persons or property and responsible 
for the elimination of offensive odors resulting from extermination operations. 

 
 
 

* * * * * * 
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SECTION 01562 
ENVIRONMENTAL MITIGATION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall mitigate the adverse environmental impacts associated with the Work 
of the Contract. The CONTRACTOR shall indemnify and hold harmless the CITY from any and all 
fines, pen alties o r dam ages i ncurred b y t he C ITY f or v iolation o f any  env ironmental m itigation 
measures o r per mit c aused by  t he CONTRACTOR's f ailure t o c omply with env ironmental 
mitigation measures of this Article. The measures that the CONTRACTOR shall take to mitigate 
environmental impacts include, but are not limited to the following: 

 
1. Implement a  F ugitive D ust and E rosion C ontrol Plan ( FDECP) t hat m eets or  exceeds 

SCAQMD requirements and the CITY'S FDECP for this site.  
 
2. Comply with t he G eneral C onstruction A ctivity S torm W ater P ermit and t he Storm W ater 

Pollution Prevention Plan for this site. 
 
3. Comply with t he r equirements o f N OTIFICATION OF H AZARDOUS SU BSTANCES o f t he 

General Conditions. 
 
4. Protect s ensitive habitats and s pecies t hrough the us e of  fencing, to prohibit construction 

personnel access to adjacent habitat areas, and with dust control measures of the FDECP, 
and such other measures that may be called for by the Environmental Impact Report for this 
project. 

 
5. Comply w ith t he f ollowing em ission control m easures t o min imize c onstruction a ctivity 

emissions, at no additional cost to the CITY: 
 

a. Stop construction activities during Stage I I smog alerts which w ill be anno unced to the 
CONTRACTOR by the ENGINEER; 

 
b. Reduce construction equipment emissions by shutting off all equipment not in actual use; 
 
c. Reduce construction-related traffic congestion; 
 
d. Provide rideshare incentives for construction personnel; 
 
e. Tune and maintain construction equipment properly; 
 
f. Use low-sulfur/low nitrogen fuel for construction equipment, if available; 
 
g. Provide transit incentives for construction personnel; 
 
h. Configure construction parking to minimize traffic interference; 
 
i. Minimize obstruction of through-traffic lanes; 
 
j. Provide a flagperson to facilitate traffic flow and prevent traffic congestion; 
 
k. Schedule operations affecting roadways for off-peak traffic hours. 
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B. Prior t o s tart o f c onstruction a ctivities, t he CONTRACTOR shall submit a C ultural R esources 
Monitoring and M itigation P lan (CRMMP) p repared by  a  qu alified ar chaeologist as def ined 
paragraph 2.1.A  The C RMMP s hall i nclude, but  not be l imited t o, ar chaeological m onitoring 
protocol of  all gr ound-disturbing p roject r elated construction activities; a c onstruction worker 
training protocol and program; and cultural resource recovery and processing protocol, including 
curation and identification of a repository, if cultural resources are discovered. The CRMMP shall 
be prepared in conformance with applicable California Environmental Quality Act requirements, 
the “Mitigation Monitoring Program for Penmar Water Quality Improvement”(Attachment #1), the 
CRMMP i s subject t o r eview an d a pproval by t he B ureau of E ngineering Environmental 
Management Group (EMG). Scope of  work for the CRMMP shall include review of  the existing 
“Cultural Resource Survey Report Penmar Water Quality Improvement and Runoff Reuse Project 
(ArchaeoPaleo R esources M anagement I nc., 20 09) r eport ( Attachment # 2) and project plans 
(grading, demolition and excavation plans, as applicable). 

 
C. During c onstruction, t he CONTRACTOR shall p rovide a qual ified ar chaeologist, as  def ined in 

paragraph 2.1.A, s ubject t o appr oval by  B ureau of E ngineering E MG, t o m onitor al l g round-
disturbing activities in connection with the proposed project until the archeological monitor deems 
there is a low potential for finding cultural materials.  Ground-disturbing activities include, but are 
not limited to boring, trenching, grading, excavating, and foundation demolition.  Monitoring shall 
be done in conformance with applicable California Environmental Quality Act requirements, the 
adopted “ Mitigation M onitoring P rogram f or P enmar Water Q uality I mprovement” (Addendum 
#03), an d t he “ Cultural Resources M onitoring a nd Mitigation P lan” ( CRMPP) pr epared f or t his 
project.  Additionally, the archaeological monitor responsible for monitoring the Rialto 
Court/Crescent P lace p roject ar ea shall al so b e f amiliar w ith historic a rchitectural resources.  
Upon c ompletion of  al l g round-disturbing a ctivities, t he ar chaeological m onitor s hall p repare a 
written “Archaeological R esources M onitoring Report” do cumenting ac tivities carried out  u nder 
the CRMPP.  A hard copy of Archaeological Resources Monitoring Report shall be submitted the 
Bureau of  Engineering EMG and t he South Central Coastal Information Center w ithin forty-five 
(45) days of  m onitoring completion.  The a rchaeologist shall d eliver any  significant r esources 
identified for curation to a repository identified in the CRMPP.  

 
D. Prior to any excavation in undisturbed soils (undisturbed alluvial deposits), a qualified 

paleontologist, as defined in 2.1.B shall be retained by the CONTRACTOR , subject to Bureau of 
Engineering EMG approval, to develop a m onitoring fossil remains plan for construction-related 
activities t hat c ould di sturb pot ential u nique p aleontological r esources within the pr oject a rea.  
Please note that a paleontological records search specific to this project has not been conducted.  
The pl an shall be  i mplemented during c onstruction an d i nclude, but  n ot b e l imited t o, t he 
following: 

 
1. Authority for the paleontologist to halt, temporarily divert, or redirect grading in the area of an 

exposed fossil to facilitate evaluation and, if necessary, salvage. 

2. Provisions f or f ossil i dentification and  c ataloguing bef ore bei ng donat ed t o t heir f inal 
repository. 

3. Provision f or t he preparation of  a r eport det ailing results of t he m onitoring and t reatment 
efforts, listing the fossils collected, and naming the repository.  A hard copy of the report shall 
be submitted to Bureau of Engineering EMG. 

 
E. Prior to the start of construction, the contractor shall submit a noise management plan for review 

and a pproval of  t he p roject m anager.  T he plan shall i nclude noise m onitoring protocol and  
potential noise reduction measures to be implemented i f needed to ensure compliance with the 
more stringent requirements of  the current CITY or local noise ordinances.  which may include 
but not be limited to the following: 

 
1. Temporary sound walls (noise barriers) of a sufficient height, length and configuration so as 

to provide substantial noise reduction and effectively block the l ine-of-sight between nearby 
noise-sensitive receivers and the work zone. 
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2. Limiting the number of construction equipment operating at one time 
 

3. Use of low-noise-generating construction equipment;  
 

4. Maintenance of mufflers and ancillary noise abatement equipment; 
 

5. Use of  v ibration pi le dr ivers and ot her techniques that result i n l ess noise than impact pi le 
drivers; 
 

6. Scheduling high noise producing activities during periods that are least sensitive; 
 

7. Routing construction related truck traffic away from noise-sensitive areas; 
 

8. Reducing construction vehicle speeds. 
 
F. CONTRACTOR  shall give advance notice (48 hours) to the residents prior to reducing pedestrian 

or vehicular access to their properties 
 
2.1 DEFINITIONS  
 
 

A. Qualified A rchaeologist: As def ined by  t he N ational P ark S ervice S ecretary of  t he I nterior 
Professional Standards f or A rchaeology, t he m inimum pr ofessional qual ifications i n a rcheology 
are a graduate degree in archeology, anthropology, or closely related field plus: 

 
1. At l east one  y ear of  full-time p rofessional ex perience or eq uivalent s pecialized t raining i n 

archeological research, administration or management  
 

2. At least four months of  supervised f ield and anal ytic experience in general North American 
archeology, and  

 
3. Demonstrated ability to carry research to completion.  

 
In addition to these minimum qualifications, a professional in prehistoric archeology shall have at 
least o ne y ear of  f ull-time pr ofessional ex perience at  a s upervisory l evel i n t he s tudy of  
archeological resources of the prehistoric period. A professional in historic archeology shall have 
at l east on e y ear of f ull-time pr ofessional experience at  a  s upervisory l evel i n t he study of  
archeological resources of the historic period.  

 
B. Qualified Paleontologist:  As def ined by the United States Department of  the Interior Bureau of  

Land M anagement ( BLM M anual S ection 827 0 - Paleontological R esource M anagement) a 
qualified p aleontologist i s one who i s qualified t o h old a p aleontological r esource u se p ermit 
issued by the BLM as described below 
 
In order to receive a paleontological resource use permit, applicants must be able to demonstrate 
the following: 

 
1. Professional instruction in a f ield of paleontology relevant to the work proposed (vertebrate, 

invertebrate, trace, paleobotany, etc.), obtained through: 
 

a. Formal ed ucation r esulting i n a  gr aduate de gree f rom a n a ccredited i nstitution i n    
paleontology, or  i n geology, bi ology, botany, z oology o r a nthropology i f t he m ajor 
emphasis is in paleontology; OR 
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b. Equivalent paleontological training and experience including at least 24 months under the 
guidance of  a pr ofessional pal eontologist w ho meets q ualification (a) a bove, t hat 
provided i ncreased responsibility l eading t o professional dut ies s imilar t o t hose i n 
qualification (a) above; and 

i. Demonstrated experience in collecting, analyzing, and reporting paleontological data, 
similar to the type and scope of work proposed in the application;  

ii. Demonstrated ex perience i n pl anning, equi pping, s taffing, or ganizing, an d 
supervising crews performing the work proposed in the application; 

iii. Demonstrated ex perience i n c arrying pal eontological pr ojects to c ompletion as  
evidenced b y t imely c ompletion a nd/or publ ication of  t heses, r esearch r eports, 
scientific papers and similar documents. 

 
Students and ot hers who do not  meet t he qu alifications f or o btaining a p ermit m ay c onduct 
paleontological work under the supervision of an ap plicant who (a) meets the qualifications and 
(b) i s w illing to obtain a p ermit and b e l egally r esponsible for al l activities under i t. The permit 
holder must agree to supervise project planning, associated fieldwork, scientific evaluations and 
recommendations regarding paleontological materials under study, and the writing and 
submission of reports. 

 
 

* * * * * * 
 

(SEE ATTACHMENTS) 
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ATTACHMENTS TO SECTION 01562 
 

Attachments to General Requirements Section 01562 consists of two (2) documents, as follows: 
 

 
ATTACHMENT 

NUMBER 

 
TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01562-A1 

 

 
Mitigation Monitoring Program for Penmar Water Quality 
Improvement 
 

 
9 

 
01562-A2 

 

 
Cultural Resource Survey Report Penmar Water Quality 
Improvement and Runoff Reuse project (ArchaeoPaleo 
Resources Management Inc., 2009) 
 

 
104 

 
 

* * * * * * 
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The California Environmental Quality Act (CEQA) requires public agencies to adopt a 
reporting or monitoring program for the changes to the project that have been adopted to 
mitigate or avoid significant effects on the environment (Public Resources Code Section 
21081.6).  The program must be adopted by the public agency at the time findings are 
made regarding the project.  The State CEQA Guidelines allow public agencies to choose 
whether its program will monitor mitigation, report on mitigation, or both (14 CCR Section 
15097(c)).  This mitigation monitoring program contains the elements required by CEQA 
for the Penmar Water Quality Improvement project. 
 

Project Description 
 
The Penmar Water Quality Improvement project for which this mitigation monitoring 
program has been developed consists of the following: 
 

The proposed project consists of the construction of a stormwater diversion 
structure within the Rose Avenue storm drain, primary and secondary pump station 
systems, a pretreatment system to screen trash, sediment, oil and grease; an 
underground detention reservoir, and three force mains for flow conveyance.  
Phase II of the project would provide further treatment for beneficial use for 
landscape irrigation at Penmar Golf Course, Penmar Recreation Center and/or 
Marine Park.  
 
Diverted flows would be conveyed to a pump station constructed within Frederick 
Street right-of-way northwest of the intersection with Rose Avenue.  As sewer 
capacity allows, a portion of the diverted flow, including dry weather flow would be 
diverted directly to the sanitary sewer via a force main, from the proposed pump 
station to the sanitary sewer and ultimately to the Hyperion Treatment Plant.  
Another portion of the wet weather flow would be diverted via a second force main 
to an approximately 2.75-million gallon reservoir beneath the Penmar Recreation 
Center Field 5.  Stormwater stored in the reservoir would be held for approximately 
seventy-two (72) hours after a storm event passes and then discharged at a 
controlled rate to the sanitary sewer through a combined gravity and pump system 
that would be constructed adjacent to the reservoir. 
 
The project also includes minor sanitary sewer upgrades on Oakwood Avenue 
between Millwood Avenue and Rialto Court, on Rialto Court south of Nowita Place, 
Crescent Place between Rialto Court and Palms Boulevard, and on Abbot Kinney 
Boulevard at the intersection with Palms Boulevard. 
 
The project is funded by Proposition O, a $500 million Clean Water Bond Measure 
approved by City of Los Angeles voters November 5, 2004. 

 
Unless otherwise stated, the project will be designed, constructed and operated following 
all applicable laws, regulations, ordinances and formally adopted City standards (e.g., Los 
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Angeles Municipal Code and Bureau of Engineering Standard Plans including the uniform 
practices established by the Southern California Chapter of the American Public Works 
Association (e.g.,  Standard Specifications for Public Works Construction and the Work 
Area Traffic Control Handbook) as specifically adapted by the City of  Los Angeles (e.g., 
The City of Los Angeles Department of Public Works Additions and Amendments to the 
Standard Specifications For Public Works Construction (AKA "The Brown Book," formerly 
Standard Plan S-610)). 

 
Mitigation Measures 

 
The mitigation measures described in the following pages are taken from the Initial Study 
and Mitigated Negative Declaration for this project.  The measures are listed according to 
the phases of the project during which action must occur to implement the mitigation 
measure:   design, construction and operation.  
 
Within each project phase, the following are identified for each mitigation measure:   
(1)  A brief description of the impact that is being mitigated (i.e., the objective of the 

mitigation), 
(2)  A description of the mitigation measure, 
(3)  The party who is responsible for the necessary implementing actions,  
(4)  The necessary implementing action,  
(5)  The party who is responsible for verifying that the necessary implementing action is 

taken, and  
(6)  The primary record documenting the necessary implementing action. 
 
The mechanisms for verifying that mitigation measures have been implemented include 
design drawings, construction documents intended for use by construction contractors and 
construction managers, field inspections, field reports, and other periodic or special 
reports.  All records pertaining to this mitigation program will be maintained and made 
available for inspection by the public in accordance with the City’s records management 
systems. 
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DESIGN PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

 CULTURAL RESOURCES 
CUL1: Archaeological monitoring by a qualified 
archaeological monitor shall be conducted during 
all ground-disturbing activities in connection with 
the proposed project until the archeological 
monitor deems there is a low potential for finding 
cultural materials.  The archaeological monitor 
responsible for monitoring the Rialto 
Court/Crescent Place project area shall also be 
familiar with historic architectural resources.   
Ground-disturbing activities include, but are not 
limited to, pavement/asphalt removal, boring, 
trenching, grading, excavating, and foundation 
demolition. 

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 

CUL2: Prior to the commencement of construction 
activities, a Cultural Resources Monitoring and 
Mitigation Plan (CRMMP) shall be prepared.  The 
CRMMP shall include, but not be limited to, 
construction monitoring protocol of all ground-
disturbing project related construction activities; a 
construction worker training protocol and program; 
and cultural resource recovery and processing 
protocol if cultural resources are discovered. As 
applicable, the archaeological monitor shall follow 
the plan during construction. 

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 

Project site and 
vicinity are located in 
an area sensitive for 
historic and 
prehistoric cultural 
resources.  Measure 
addresses potential 
impacts to 
archaeological 
resources. 

CUL3:  Upon completion of all ground-disturbing 
activities associated with the project, an 
Archaeological Resources Monitoring Report shall 
be prepared, documenting activities carried out 
under the CRMPP. 

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 
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DESIGN PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

Project site is located 
in an area identified 
as sensitive for 
paleontological 
resources.  Measure 
addresses potential 
impacts to 
paleontological 
resources or site.   

CUL4:  Prior to any excavation in undisturbed soils 
(undisturbed alluvial deposits), a qualified 
paleontologist shall be retained to develop a 
monitoring and fossil remains treatment plan for 
construction-related activities that could disturb 
potential unique paleontological resources within 
the project area.  The plan shall be implemented 
during construction and include, but not be limited 
to, the following: 
 
• Authority for the paleontologist to halt, 

temporarily divert, or redirect grading in the 
area of an exposed fossil to facilitate 
evaluation and, if necessary, salvage. 

• Provision for fossil identification and 
cataloguing before being donated to their final 
repository.  

• Provision for the preparation of a report 
detailing results of the monitoring and 
treatment efforts, listing the fossils collected, 
and naming the repository.   

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 
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DESIGN PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

 NOISE 
Noise generated 
during construction. 

NOI1:  The contractor shall monitor construction 
activity adjacent to residential uses.  Prior to the 
start of construction the contractor shall submit a 
noise monitoring plan for review and approval of 
the project manager.  The plan shall include 
potential noise reduction measures to be 
implemented if needed to ensure compliance with 
the City’s Noise Ordinance.  Such measures may 
include but not be limited to the following: 
 
• Temporary sound walls (noise barriers) of a 

sufficient height, length and configuration so 
as to provide substantial noise reduction and 
effectively block the line-of-sight between 
nearby noise-sensitive receivers and the work 
zone, and  

• Limiting the number of construction equipment 
operating at one time.   

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 

 TRANSPORTATION/TRAFFIC: 
Temporary access. TRA1:   Contractor shall give advanced notice to 

the residences whose access to their garage will 
be impacted. 

Project Engineer Project Plans & 
Specifications 

Project Manager Project Plans & 
Specifications 
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CONSTRUCTION PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

 CULTURAL RESOURCES 
CUL1: A qualified archaeological monitor, 
provided by the contractor and subject to BOE 
Environmental Management Group’s approval, 
shall monitor all ground-disturbing activities in 
connection with the proposed project until the 
archeological monitor deems there is a low 
potential for finding cultural materials.  The 
archaeological monitor responsible for monitoring 
the Rialto Court/Crescent Place project area shall 
also be familiar with historic architectural 
resources.   Ground-disturbing activities include, 
but are not limited to, pavement/asphalt removal, 
boring, trenching, grading, excavating, and 
foundation demolition.     

Construction 
Contractor 

Construction 
Contract 

Bureau of 
Contract 

Administration 

Final Monitoring 
Report Submittal 

to the 
South Central 

Coastal 
Information 

Center (SCCIC) 

CUL2: Prior to the commencement of construction 
activities, the Contractor shall submit a Cultural 
Resources Monitoring and Mitigation Plan 
(CRMMP) prepared by a qualified archaeologist.  
The CRMMP shall include, but not be limited to, 
construction monitoring protocol of all ground-
disturbing project related construction activities; a 
construction worker training protocol and program; 
and cultural resource recovery and processing 
protocol, including curation and repository, if 
cultural resources are discovered. As applicable, 
the archaeological monitor shall implement the 
CRMMP during construction. 

Construction 
Contractor 

Construction 
Contract 

Bureau of 
Contract 

Administration 

Final Monitoring 
Report Submittal 

to the 
SCCIC 

Project site and 
vicinity are located in 
an area sensitive for 
historic and 
prehistoric cultural 
resources.  Measure 
addresses potential 
impacts to 
archaeological 
resources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CUL3:  Upon completion of all ground-disturbing 
activities associated with the project, an 
Archaeological Resources Monitoring Report shall 
be prepared, documenting activities carried out 
under the CRMPP, and significant resources 
identified for curation shall be delivered to the 
selected reporsitory. 

Construction 
Contractor 

Construction 
Contract 

Bureau of 
Contract 

Administration 

Final Monitoring 
Report Submittal 

to the 
SCCIC 
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CONSTRUCTION PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

Project site is located 
in an area identified 
as sensitive for 
paleontological 
resources.  Measure 
addresses potential 
impacts to 
paleontological 
resources or site. 

CUL4:  Prior to any excavation in undisturbed soils 
(undisturbed alluvial deposits), a qualified 
paleontologist shall be retained, by the Contractor 
and subject to BOE Environmental Management 
Group’s approval, to develop a monitoring and 
fossil remains treatment plan for construction-
related activities that could disturb potential unique 
paleontological resources within the project area.  
The plan shall be implemented during construction 
and include, but not be limited to, the following: 
 
• Authority for the paleontologist to halt, 

temporarily divert, or redirect grading in the 
area of an exposed fossil to facilitate 
evaluation and, if necessary, salvage. 

• Provision for fossil identification and 
cataloguing before being donated to their final 
repository.  

• Provision for the preparation of a report 
detailing results of the monitoring and 
treatment efforts, listing the fossils collected, 
and naming the repository.   

Construction 
Contractor 

Construction 
Contract 

Bureau of 
Contract 

Administration 

Final Monitoring 
Report Submittal  

and  
fossil submittal, if 

applicable, to 
selected 

repository 
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CONSTRUCTION PHASE 
Impact Mitigation Measure Implementation 

Responsibility 
Implementation 

Vehicle 
Enforcement 

Responsibility 
Record of 

Implementation 

 NOISE 
Noise generated 
during construction. 

NOI1:  The contractor shall monitor construction 
activity adjacent to residential uses.  Prior to the 
start of construction the contractor shall submit a 
noise monitoring plan for review and approval of 
the project manager.  The plan shall include 
potential noise reduction measures to be 
implemented if needed to ensure compliance with 
the City’s Noise Ordinance.  Such measures may 
include but not be limited to the following: 
 
• Temporary sound walls (noise barriers) of a 

sufficient height, length and configuration so 
as to provide substantial noise reduction and 
effectively block the line-of-sight between 
nearby noise-sensitive receivers and the work 
zone, and  

• Limiting the number of construction equipment 
operating at one time.   

Construction 
Contractor 

Project Plans & 
Specifications 

Bureau of 
Contract 

Administration  

Bureau of 
Contract 

Administration 
Records 

 TRANSPORTATION/TRAFFIC: 
Temporary access. TRA1:   Contractor shall give advanced notice to 

the residences whose access to their garage will 
be impacted. 

Construction 
Contractor 

Project Plans & 
Specifications 

Bureau of 
Contract 

Administration 

Bureau of 
Contract 

Administration 
Records 
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EXECUTIVE SUMMARY 
This document discusses the findings of a Phase I Cultural Resource Inventory 
Assessment conducted by the ArchaeoPaleo Resource Management, Inc. 
(APRMI) staff at the request of Brown and Caldwell (the Client), on behalf of the 
City of Los Angeles-Department of Public Works (Lead Agency), for the Penmar 
Water Quality Improvement and Runoff Reuse Project, W.O. No. EW40019F (the 
Project).  Specifically, this Report of Findings (ROF) includes the results of a 
cultural resource inventory for all known prehistoric and historic resources 
located on and around the Project site. This ROF also includes the results of the 
research regarding historic architectural resources, such as buildings, structures, 
and objects. Additionally within this document, the results of an archival record 
search conducted at the South Central Coastal Information Center located on the 
campus of California State University in Fullerton, the findings from historic map 
reviews, additional archival and literature searches, initial Native American 
contact, and a pedestrian survey of the proposed Project area is included.  This 
Phase I Cultural Resource Inventory Assessment of the Project area was 
requested by the Client and is in keeping with compliance protocol of the 
California Environmental Quality Act (CEQA) and the regulatory requirements of 
the City of Los Angeles, inclusive of the community of Venice. It is our 
understanding that no federal funds were used on this project. 
The proposed Project area is located immediately adjacent to the Penmar 
Municipal Golf Course and Penmar Recreation Center (Penmar Project Area), as 
well as, an associated pipeline route that traverses along Oakwood Avenue 
between Rialto Court and Millwood Avenue (Oakwood Avenue Project Area), 
along Rialto Court between Shell Avenue and Crescent Place, proceeds west 
along Crescent Place to Palms Boulevard (Rialto Court/Crescent Place Project 
Area), and at the intersection of Abbot Kinney Boulevard and Palms Boulevard 
(Abbot Kinney Boulevard Project Area), within the community of Venice, 
California; an annexed portion of the City of Los Angeles, as described in the 
Project Description section of this report.  All Project Areas sections of the Area 
of Potential Effect (APE) were surveyed for cultural (prehistoric and historic 
archaeological) resources and historic architectural resources (buildings, 
structures, and objects) on January 2, 2009 and then again on March 24, 2009 
following additional Project location information by the APRMI Principal 
Investigator and an APRMI architectural historian/archaeologist.  The visibility of 
the ground surface was <5% as a result of modern golf course development and 
community recreational development, park landscaping, paved roadways, and 
residential development. No cultural resources of archaeological type (prehistoric 
or historic), or structures of historic significance as defined by the CEQA and 
NHPA, were identified within three of the four Project Areas (Penmar Project 
Area, Oakwood Avenue Project Area, and Abbot Kinney Project Area) during the 
site survey.   
However, the Rialto Court/Crescent Place Project Area exhibits historic 
architectural resources of unknown historic significance (circa 1910-1960), as 
defined by the CEQA and NHPA, as well as at the local level, immediately 
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adjacent to the Project Area of Potential Effect (APE). Therefore, it is 
recommended that an archaeological monitor familiar with historic architectural 
resources be present during the Rialto Court/Crescent Place Project construction 
activities.  The Project Area APE lies near the properties within a collection of 
private residences at the lot northwest of the intersection Rialto Court and 
Crescent Place but within the 30 foot right-of-way owned by the City of Los 
Angeles.   
Although unlikely to be directly affected, a contingency plan should be in place if 
Project construction activities at the Rialto Court/Crescent Place Project Area 
require ground disturbance.  This contingency plan should include a Phase II 
assessment of those historic properties identified within the right-of-way of the 
sewer line and any additional underground utilities (such as electric and/or gas) 
proposed for relocation and upgrade at the aforementioned lot located northwest 
of the intersection of Rialto Court and Crescent Place.  The Phase II assessment 
of historic architectural cultural resources should be conducted by a qualified 
architectural historian as defined per Secretary of Interior Standards. The 
recommended Phase II assessment of historic architectural cultural resources 
should be a counterpart study to any archaeological construction monitoring 
activities. This potential Phase II Study is necessary only if the proposed 
construction activities at the Rialto Court/Crescent Place Project Area require 
ground disturbance of any kind. 
The archival research reviewed and the Native American resource information 
gathered, revealed that prehistoric, historic, and multi-component (both 
prehistoric and historic) cultural resources, as well as, historic architectural 
cultural resources, may possibly be located on site and that there are known 
sites present within ¼-mile, ½-mile, and 1-mile of the Project area.  Additionally, 
numerous historic-era residential buildings (circa 1935-1960) are present 
immediately adjacent to many of the Project areas.  As a result of the lack of 
ground surface visibility during the site survey, combined with the cultural 
resource archival research results and Native American input, it is recommended 
a qualified archaeological monitor be present during construction-related earth-
moving activities since there is the possibility that archaeological resources of 
prehistoric and/or historic type may be uncovered.   



 
 

INTRODUCTION 

Purpose of Study 
The City of Los Angeles, Department of Public Works, has initiated a planning 
study for the potential construction of a subterranean force main conduit system 
to redirect and convey storm-water runoff and dry-weather flows away from the 
beaches of the Santa Monica Bay, into a proposed 2.75-million gallon 
underground reservoir.  The Project will utilize California Measure ‘O’ Clean 
Water Bond Program funds.  Therefore, the Project is required to comply with the 
protocol set forth in the CEQA.  Cultural resources, as considered by the CEQA 
and the NHPA, are part of the affected environment.  As a result, the Lead 
Agency must identify and assess the potential for historic significance, in which 
previously known or newly identified cultural resources may be at risk of adverse 
effect.  Additionally, the Lead agency must mitigate any adverse effect for those 
cultural resources (if any) identified as historically significant, per criteria set forth 
in the CEQA and the NHPA.  This Report of Findings provides the results of a 
Phase I inventory of cultural resources, per the requirements of the CEQA and 
the local laws and ordinances. 

Project Area Description 
A large portion of the Project is located at the Penmar Municipal Golf Course 
(Penmar Project Area), in the unincorporated community of Venice, and within 
the municipal jurisdiction of the City of Los Angeles. The Penmar Municipal Golf 
Course is bisected by the mutual boundary of the City of Santa Monica and the 
community of Venice at its northwestern-most quadrant.  However, the entire 
Project area is located just south of the governmental boundary of the City of 
Santa Monica and entirely within the residential community of Venice.   
The Penmar Project Area consists of the construction of a pipeline route for 
proposed sump-pump system, three subterranean force mains, and an 
underground reservoir.  The pipeline route at the Penmar Project Area is located 
along Rose Avenue on the south side of the golf course property. The reservoir is 
located within the adjacent Penmar Recreation Center grounds, which is south of 
the golf course.  Specifically, the three proposed subterranean force mains that 
tie into the proposed sump-pump system is located beneath the roadbed and 
storm water flow ditch in the alley between Warren Avenue in the north, and 
Rose Avenue in the south.  The proposed subterranean force mains between the 
proposed sump-pump and the proposed reservoir are located within the road bed 
of Rose Avenue, between Frederick Street in the west, through the parking lot of 
the Penmar Municipal Golf Course, and just to the east of Walnut Street, in the 
east.  The proposed subterranean 2.75 million-gallon reservoir is located beneath 
the Penmar Recreation Center grounds, due south of Rose Avenue and the 
Penmar Municipal Golf Course club house, north of Lake Street, and east of 
Penmar Avenue.  The roadways are consistent with mid-20th Century mixed use; 
residential development and public facilities (golf-course and recreational park).  
Existing utilities in Rose Avenue, and a domestic service waterline to a residence 
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at the northwestern corner of the intersection of Rose Avenue and Frederic 
Street, will be relocated and/or upgraded to accommodate the aforementioned 
Penmar Project Area activities.  The specific design and location of the utility 
relocation and/or upgrade activities, to include gas and electrical service lines, is 
unknown at this time. 
The remainder of the Project is comprised of three additional project areas for the 
purpose of utility relocation and “upgrading approximately 650 feet of trunk 
sanitary sewer” (Brown and Caldwell 2008: TM8-5) south of the Penmar Project 
Area in order to accommodate the overall design of the conveyance system via 
the proposed sump-pump, three force mains, and the underground reservoir.  
The three additional project areas are located as follows;  

• Oakwood Avenue Project Area:  250-feet along Oakwood Avenue, from 
approximately 100-feet north of the intersection of Oakwood Avenue and 
Palms Boulevard to the northwest, and southward to the intersection of 
Oakwood Avenue and Rialto Court to the southeast. 

• Rialto Court/Crescent Place Project Area:  145-feet along the alleyway of 
Rialto Court, from the intersection of Rialto Court and Nowita Place to the 
north, and southward to the point-of-intersect with Crescent Place, and an 
additional 180-feet along the narrow (~6-feet in width) Crescent Place 
paved pedestrian trail and westward to the intersection of Crescent Place 
and Palms Boulevard to the west.  The Crescent Place paved pedestrian 
trail represents a remnant vacated street.  For reasons unknown, the 
“homeowner’s yards have extended out over the sewer alignment” (Brown 
and Caldwell 2008: TM 8-14).  The reality of this situation is that the APE 
may be located within the private properties of the homeowners developed 
residential lots at the northwest corner of the intersection of Rialto Court 
and Crescent Place.  

• Abbot Kinney Boulevard Project Area:  75-feet across the northeastern 
portion of the intersection of Abbot Kinney Boulevard in the southeast and 
Palms Boulevard to the northeast. 

With the exception of the Rialto Court/Crescent Place Project Area, the specific 
design and location of the utility relocation and/or upgrade activities, to include 
gas and electrical service lines, is unknown at this time.  The proposed 
construction activities at the Rialto Court/Crescent Place, specific to the sewer 
line only, will involve manhole access to the sewer line, and internal pipe 
reaming.  This procedure this will eliminate the need for ground disturbance.  
However, it is unclear as to the design and location of the utility relocation 
activities (gas and electrical) within this Project Area. 
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Figure 1.  General Project Area (TOPO! California by National Geographic 2008). 
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Figure 2.  Project Location Map (TOPO! California by National Geographic 2008). 
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includes asphalt and concrete removal, tree removal, grubbing, trenching, 
drilling, mass grading, jack and bore operations, as well as other types of 
construction-related earth-moving activities.  With regard to this project, the APE 
would be limited to the area where the proposed force main conduits (3 pipes) 
and laterals, sump pump, and reservoir excavations are located, as well as, the 
sewer upgrades of all Project areas, and any new excavation/trenching relevant 
to the relocation of existing utilities, such as gas and electrical service lines. This 
would confine the Project APE of the Penmar Project Area to the aforementioned 
roadbed of Rose Ave, alleyway between Warren and Rose Avenues, the 
intersection of Rose Avenue and Frederick Street, and parking lot at the Penmar 
Municipal Golf Course, and the western-half of the grounds at the Penmar 
Recreation Center.  The Project APE of the Oakwood Avenue Project Area and 
the Abbot Kinney Boulevard Project Area would be confined to their respective 
roadbeds.  The Project APE of the Rialto Court/Crescent Place Project Area 
would include the roadbed and 5-feet either side of the sewer line bisecting the 
aforementioned lot at the northwest corner of Rialto Court and Crescent Place.  
Construction staging areas would also be included as part of the APE if earth-
moving activities are proposed, such as for trailer stabilization or water/sanitary 
sewer tank location. 
Topographically, the Project is located on the Beverly Hills, Calif., 7.5' series 
United States Geological Survey topographic quadrangle (1966 Photorevised 
1995), Township 1S, Range 15W (no section numbers); San Bernardino Base 
Meridian. Given the lack of section numbers, and to better identify the Penmar 
Project area, the specific map location for the Penmar Project area is presented 
below (Table 1), in Universal Transverse Coordinates (UTM), the common 
geographic measurement system utilized by archaeologists, with latitude and 
longitude (Lat/Long) correlation, calibrated against the North American Datum 
1927 (NAD 27). 
 

Coordinate Location UTM (Zone 11) Lat/Long 

Northwest 364721mE 
3763260mN 

118° 27′ 53″ 
34° 0′ 10″ 

Northeast 365370mE 
3763441mN 

118° 27′ 28″ 
34° 0′ 17″ 

Southwest 365400mE 
3763635mN 

118° 27′ 27″ 
34° 0′ 23″ 

Southeast 365457mE 
3763493mN 

118° 27′ 24″ 
34° 0′ 19″ 

Table 1.  Geographic location information for the Penmar Project area 

 

The ecological environment of the Project Areas consists of modern-era 
landscape and streetscape, ornamental and imported flora intermixed within the 
built environment.  The Penmar Municipal Golf Course ecological environment 
primarily consists of domesticated sod grass (specific to golf course landscapes), 
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contoured and manicured terrain, to include planned walking and golf-cart trails, 
pine trees, some ornamental trees, and occasional vine-plants (i.e. bougainvillea) 
along the perimeter chain link fence.  The Penmar Recreation Center is a 
community park, and the ecological environment consists of domesticated sod 
grass, ornamental trees, baseball fields and associated grandstand/bleacher 
seating, and sidewalk areas.  
The surface geology of the region is primarily Pleistocene non-marine deposits 
(Qc) overlain by surficial sediments of alluvial gravels, sand, silt-clay (Qa) 
originating primarily in the Santa Monica Mountains (Transverse Mountain 
range), to include gravel and sands of stream channels (Dibblee Jr. 1991).  The 
Santa Monica Mountains, to the north, are comprised of similar material and the 
metamorphous bedrock of the Franciscan Formation.  The Penmar Project Area 
in particular, lies at the base of a marine terrace (Qom) on which the Santa 
Monica Municipal Airport lies. The steep slope of the terrace was cut at one time 
by sea wave action and/or currents, much as the sea cliffs near the Santa 
Monica Pier and other parts of the current Southern California coast line. The 
ocean level within recent geologic time (within the Pleistocene and early 
Holocene) has been altered as much as three hundred feet below the current sea 
level and one hundred feet above that same level (Colburn n.d.). The general 
rise in the Los Angeles Basin has contributed to the current elevation of this 
nearby marine terrace.  The elevation of the multiple Project Areas is currently 
approximated between 25 to 30-feet above sea level. 
The Baldwin Hills are located to the southeast and are part of the Inglewood-
Newport fault system.  The surficial geology of the Baldwin Hills is comprised of 
upper Pliocene marine deposits (Pu), Pleistocene marine and non-marine terrace 
deposits (Qm), all overlain by recent quaternary alluvium (Qal) (Jennings and 
Strand 1991). Even though paleontologic research was not required for this 
project, a limited amount of information is stated in this report for informational 
purposes. 
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Figure 3. Geologic Surface Deposit of Penmar Project Area (based on Dibblee 1991) 

located within the red areas. The top area is located around Penmar Golf Course 
and the larger block area denotes streets along the pipeline route.   
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Regulatory Requirements 

Cultural resources are defined as (1) prehistoric and historic archaeological sites, 
(2) historic buildings, structures, and objects, (3) traditional cultural properties 
and (4) sacred sites.  Paleontologic resources are comprised of fossilized 
remains, to include fossils sites, fossil-bearing strata and the related 
paleontologic, geologic and geographic data.  This section of the report identifies 
the federal and state regulatory requirements that preserve and protect cultural 
and paleontological resources. While this project is controlled by the more 
stringent CEQA requirements, the federal statutes are listed for continuity, 
clarification, and for the overlapping of statutes only, and they do not apply to this 
project. While paleontologic regulations are included in this section, APRMI was 
not requested to provide a paleontologic assessment for the Project. 

 

Federal Regulations 

• Antiquities Act of 1906 

The Antiquities Act of 1906 (16 USC § 431 et seq.), provides for the 
establishment and preservation of national monuments, historic 
landmarks, and historic or prehistoric structures, or other items of interest 
on federally owned lands.  Additionally, Section 433 of this act prohibits 
the purposeful taking, excavation, damage, and destruction of historic or 
prehistoric ruins, monuments, or other objects of antiquity on federally 
owned lands. 

• National Environmental Policy Act of 1969 

The NEPA of 1969, specifically P.L. 91-190, 83 Stat. 852, 42 USC §§ 
4321-4327, mandates the preservation of “important historic, cultural, and 
natural aspects of our national heritage” (§101.b4). 

• Section 106 of the National Historic Preservation Act  

 “The head of any Federal agency having direct or indirect jurisdiction 
over a proposed Federal or federally assisted undertaking in any State 
and the head of any Federal department of independent agency having 
authority to license any undertaking shall, prior to the approval of the 
expenditure of any Federal funds on the undertaking or prior to the 
issuance of any license, as the case may be, take into account the 
effect of the undertaking on any district, site, building, structure or 
object that is included in or eligible for inclusion in the National Register 
[of Historic Places (NRHP)].  The head of any such Federal agency 
shall afford the Advisory Council on Historic Preservation [The Council], 
established under Title II of this Act, reasonable opportunity to 
comment with regard to such and undertaking.” [16 U.S.C. § 470f] 
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An effect, or “adverse effect,” as defined by 36 CFR § 800.5 (a)(1), is as 
follows: 

 “…when an undertaking may alter, directly or indirectly, any of the 
characteristics of a historic property that qualify the property for 
inclusion in the National Register [NRHP] in a manner that would 
diminish the integrity of the property’s location, design, setting, 
materials, workmanship, feeling, or association.” 

To further clarify the meaning of what constitutes as adverse effect, 36 
CFR § 800.5 (a)(2) identifies the following: physical destruction, alteration 
that is not in keeping with the Secretary of the Interiors Standards for the 
Treatment of Historic Properties per 36 CFR §68, removal, change of use, 
alteration of property setting, relocation, application of intrusive elements, 
neglect, change of ownership (federal to non-federal). 

The NHPA (16 U.S.C. § et seq) defines an historic resource as significant 
if eligible for inclusion in the NRHP as defined by one of four eligibility 
criteria set forth in 36 CFR § 60.4.  A determination of historic resource 
significance is carried out via implementation of the Section 106 process 
of the NHPA, as set forth by the Council per 36 CFR § 800 “Protection of 
Historic Properties.”  Such significant historic resources can include 
archaeological sites of pre-historic or historic context, historic buildings, 
structures, or objects, of state, local, or federal importance, and should 
retain integrity of location, design, setting, feeling, association, material, 
and/or workmanship; and be: 

 (A) Associated with events which have made a significant contribution 
to the broad patterns of our history, or  

 (B) Associated with the lives of persons significant in our past, or 
 (C) Embody the distinctive characteristics of a type, period, or method 

of construction, or represent the work of master, or possess high 
artistic value, or are representative of significant and 
distinguishable entity of which the component may lack individual 
distinction, or 

 (D) Yield, or are likely to yield, data important to our understanding of 
prehistory and/or history. 
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State Regulations 

• California Register of Historical Resources 

The California State Historical Resources Commission established the 
California Register of Historical Resources (CRHR), utilized by state and 
local agencies, to include private groups or citizens, as a means to, 

 “…identify, evaluate, register, and protect California’s historic 
resources.  The Register [CRHR] is the authoritative guide to the 
state’s significant historical and archaeological resources.  The 
California Register [CRHR] program encourages public recognition and 
protection of resources of architectural, historical, archaeological and 
cultural significance, identifies historical resources for state and local 
planning purposes, determines eligibility for state historic preservation 
grant funding and affords certain protections under the California 
Environmental Quality Act [CEQA].”  

• California Environmental Quality Act (Section 15064.5) 

A significant historical resource, as defined by CEQA, is referred to as a 
“Historical Resource.”  Such Historical Resources have been determined 
eligible for inclusion in the California Register of Historical Resources per 
Title 14, California Code of Regulations (CCR), § 15064.5(a)(3), or are 
historically significant at a local level, such as a city, town, community, or 
county.  This includes historic properties eligible for inclusion on the NRHP 
per PRC § 5024.1.  A cultural resource is considered historically 
significant under CEQA [Title 14, CCR § 15064.5(a)(3)] provided the 
resources retains integrity and meets one of four criteria: 

 (A) Associated with events that have made a significant contribution to 
the broad patterns of California’s history and cultural heritage, or  

 (B) Associated with the lives of persons important in our past, or 
 (C) Embody the distinctive characteristics of type, period, region, or 

method of construction, or represent the work and an important 
creative individual, or possesses high artistic values, or 

 (D) Yielded, or likely to yield, information important to the 
understanding of prehistory or history. 

 
• Public Resources Code 21083.2 

Public Resources Code § 21083.2 (a) pertains to archaeological 
resources, specifically, those determined significant per the CEQA. 

(a) As part of the determination made pursuant to Section 21080.1, the 
lead agency shall determine whether the project may have a significant 
effect on archaeological resources.  If the lead agency determines that 
the project may have a significant effect on unique archaeological 
resources, the environmental impact shall address the issue of the 
resources.  An environmental impact report, if necessary, shall not 
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address the issue of non-unique resources.  A negative declaration 
shall be issued with respect to a project if, but for the issue of non-
unique archaeological resources, the negative declaration would be 
otherwise issued. 

A “significant effect” upon an historic resource, is considered a “substantial 
adverse change” per CEQA 15064.5 (b)(1,2); “physical demolition, 
destruction, relocation, or alteration of the resource or its immediate 
surroundings such that the significance of an historic resource would be 
materially impaired,” possibly resulting in a determination of ineligibility for 
the CRHR. 

• Public Resources Code 21084.1 

“A project that may cause a substantial adverse change in the 
significance of an historical resource is a project that may have a 
significant effect on the environment.  For purposes of this section, an 
historical resource is a resource listed in, or determined to be eligible 
for listing in, the California Register of Historical Resources.  Historical 
resources included in a local register of historical resources, as defined 
in subdivision (k) of Section 5020.1, or deemed significant pursuant to 
criteria set forth in subdivision (g) Section 5024.1, are presumed to be 
historically or culturally significant for purposes of this section, unless 
the preponderance of evidence demonstrates that the resource is not 
historically or culturally significant.  The fact that a resource is not listed 
in, or determined to be eligible for listing in, the California Register of 
Historical Resources, not included in a local resister of historical 
resources, or not deemed significant pursuant to criteria set for in 
subdivision (g) of Section 5024.1 shall not preclude a lead agency from 
determining whether the resource may be an historical resource for 
purposes of this section.” 

The NRHP and CRHR criteria mirror each other in terms of determination 
of site significance and listing eligibility.  As previously stated, an NRHP 
eligible historic property qualifies for CRHR eligibility; however, the CEQA 
addresses local resources of historical significance, provided the local 
resource meets the criteria set forth in [Title 14, CCR § 15064.5(a)(3)]. 

• California State Historical Building Code, CCR Title 24, Part 8 

The California State Historic Building Code (SHBC) is a forty-page 
document, accessible via the Office of Historic Preservation website.  The 
intent of the SHBC is the appropriate treatment of historical buildings while 
simultaneously providing for the health and safety of potential occupants, 
and energy conservation. 

“It is the purpose of the State Historical Building Code to provide 
regulations and standards for the rehabilitation, preservation, 
restoration (including related reconstruction) or relocation as applicable 
to all historical buildings, structures and properties deemed of 
importance to the history, architecture, or culture of an area by an 
appropriate local or state governmental jurisdiction. Such standards 
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and regulations are intended to facilitate the restoration or change of 
occupancy so as to preserve their original or restored elements and 
features, to encourage energy conservation and a cost effective 
approach to preservation, and to provide for reasonable safety from 
fire, seismic forces or other hazards for occupants and users of such 
"buildings, structures and properties" and to provide reasonable 
availability and usability by the physically disabled.” 

The State Historical Building Code is defined in Sections 18950 to 
18961 of Division 13, Part 2.7 of Health and Safety Code (H&SC) 
Health and Safety Code, a part of California Law. 

 

Los Angeles County Regulatory Guidelines 

The County of Los Angeles addresses cultural resources, historic 
resources, and paleontologic resources in unincorporated areas within its 
General Plan (Los Angeles County Department of Regional Planning 
2008). Los Angeles County defines cultural resources as; 

 • Inclusive of historic buildings, structures, artifacts, sites, and 
districts of historic, archaeological or paleontologic significance, 
and 

 • Locations of important historical events, and 
 • Structures, or groups thereof, possessing unique architectural 

elements or features that reflect a specific historical period within 
the local region, and 

 • Other, not as yet, identified cultural resources of local significance 
within the natural and/or built environment 

0 
• Preservation of Cultural, Historic, and Paleontologic Resources 

within the  County of Los Angeles 

COUNTY OF LOS ANGELES REGULATORY GUIDELINES 

“The County embraces the importance of protecting cultural heritage 
resources and is guided in development decisions by federal and state 
programs that officially recognize these resources” (ibid 2008). 

 
 
CEQA 
 As described in the State Regulations above. 
State Historic Building Code 
 As described in the State Regulations above. 
Senate Bill 18 
 As described in the State Regulations above. 
Archaeological Resources Protection Act, 1979 
 As described in the Federal Regulations above. 
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Native American Heritage Act, 1992 
 As described in the Federal Regulations above. 
Los Angeles County Historical Landmarks and Records 

Commission 
 This commission undertakes review and recommendation of 

cultural, historic, and paleontologic resources identified within the 
unincorporated areas of the county.  The responsibilities of the 
commission include (1) mandated cooperation with the director of 
the department of the Los Angeles Museum of Natural History; (2) 
to consider local cultural, historic, and paleontologic resources of 
significance as a Californian Historical Landmark (CHL), and/or a 
California Point of Historical Interest (CPHI); (3) to consider local 
cultural and historic resources of significance for inclusion in the 
NRHP; (4) the preservation of historic records; (5) the screening 
and subsequent approval (if any) of applications for donation and 
installation on county property of commemorative plaques 
identifying locations of historic significance. 

 

 

COUNTY OF LOS ANGELES: GOAL, POLICIES, IMPLEMENTATION 

GOALS 
“Protected cultural heritage resources” (ibid 2008). 
 
POLICIES (as stated in the Los Angeles County General Plan 

2008) 
 

Policy C/OS 12.1: Support an inter-jurisdictional collaborative system that 
protects and enhances the County’s cultural heritage resources. 

Policy C/OS 12.2: Support the preservation and rehabilitation of historic 
buildings. 

Policy C/OS 12.3: Ensure proper notification procedures to Native American 
tribes in accordance with Senate Bill 18. 

 
 
IMPLEMETATION 
 “Evaluate the efficacy of the Landmarks Preservation Commission 

[Historical Landmarks and Records Commission] and the 
designation of historic landmarks within the unincorporated areas of 
the County” (ibid 2008). 

 
IMPLEMENTATION GUIDELINES for a MODEL PROJECT in 
CULTURAL RESOURCE AREAS (as stated in the Los Angeles 
County General Plan 2008) 
 



14 
 

 If a CEQA analysis determines that a project will impact a cultural 
resource area (historic, cultural, or paleontological), the following 
guidelines will apply: 
 
1. A literature search for valid archaeological or paleontological surveys shall be 

conducted (for each initial study of a public or private project). 

2.  If an impact or potential impact to a cultural resource is anticipated, a study 
of the project site shall be made by a qualified archaeologist or paleontologist 
who shall determine the scientific value of finds, if any, and a 
recommendation as to their preservation or disposition. 

3. The County Historical Landmarks Commission must be notified of all cultural, 
historical, or paleontological findings. 

4. All significant impacts to cultural resource sites must be mitigated to the 
greatest extent feasible, and a reasonable period of time must be allowed to 
salvage the site. 

5. The integrity of significant historical features of the structure and/or site 
should be maintained to the largest extent possible. 

6. The integrity of sightlines to the structure or site should be maintained. 

7. Development adjacent to a cultural resource site should consider design 
guidelines and appropriate building design, setbacks, landscaping, and other 
factors that will protect the integrity of the cultural resource area. 

8. Materials collected during surface surveys or salvage operations should be 
donated to an appropriate non-profit institution. In the event the property 
owner wishes to retain possession of the artifacts found, it is desirable that 
archaeologists or paleontologist be allowed to study and photograph the 
artifacts. 

 

CITY OF LOS ANGELES GUIDELINES (includes the Community of 
Venice) 

The City of Los Angeles addresses cultural resources, historic resources, 
and paleontologic resources within its General Plan (City of Los Angeles 
General Plan 2001). 

• PRESERVATION of CULUTRAL, HISTORIC, and PALEONTOLOGIC 
RESOURCES WITHIN THE CITY OF LOS ANGELES 

CITY OF LOS ANGELES REGULATORY GUIDELINES 

CEQA 
 As described in the State Regulations above. 
Archaeological Resources Protection Act, 1979 
 As described in the Federal Regulations above. 
Native American Heritage Act, 1992 
 As described in the Federal Regulations above. 
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Native American Graves Protection and Repatriation Act (1984 
and 1992) 

 As described in the Federal Regulations above. 
 

• CITY OF LOS ANGELES: Archaeological and Paleontological 
Objective, Policy and Program (as cited in the City of Los Angeles 
General Plan 2001): 

• Objective: protect the city's archaeological and paleontological resources for 
historical, cultural, research and/or educational purposes. 

• Policy: continue to identify and protect significant archaeological and paleontological 
sites and/or resources known to exist or that are identified during land development, 
demolition or property modification activities. 

• Program: permit processing, monitoring, enforcement and periodic revision of 
regulations and procedures. 

• Responsibility: departments of *Building and Safety, *City Planning and Cultural 
Affairs [Office of Historic Resources as of 2006 (City of Los Angeles Office of Historic 
Resources website < http://preservation.lacity.org/> 2008)] and/or the *lead agency 
responsible for project implementation. 

 
• CITY OF LOS ANGELES: IMPLEMENTATION 

Cultural Heritage Ordinance; No. 178,402 (Eff. 4-2-07), as cited in 
Chapter 9 of the Department of City Planning, Article 1, Cultural Heritage 
Commission (2007) 

 <http://www.preservation.lacity.org/files/Cultural%20Heritage%20Ordinance.pdf> 

The complete text of the Cultural Heritage Ordinance, No. 178,402 can 
be found at the above referenced website.  Portions of the text relevant 
to the preservation and protection of cultural resources, and in reference 
to implementation of the ordinance are included here (formatted for this 
document). 

• Sec. 22.171. Purpose of the Commission. 
The Cultural Heritage Commission (Commission) shall perform those functions 
relating to historic and cultural preservation of sites, buildings, or structures that 
embody the heritage, history, and culture of the City. 

• Sec. 22.171.6. Duties of the Commission. 
In addition to the duties set forth in this article, the Commission shall perform 
those duties imposed on it by Los Angeles Municipal Code Section 12.20.3 
relating to Historic Preservation Overlay Zones. 

• Sec. 22.171.7. Definition of Monument. 
For purposes of this article, a Historic-Cultural Monument (Monument) is any site 
(including significant trees or other plant life located on the site), building or 
structure of particular historic or cultural significance to the City of Los Angeles, 
including historic structures or sites in which the broad cultural, economic or 
social history of the nation, State or community is reflected or exemplified; or 
which is identified with historic personages or with important events in the main 
currents of national, State or local history; or which embodies the distinguishing 
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characteristics of an architectural type specimen, inherently valuable for a study 
of a period, style or method of construction; or a notable work of a master builder, 
designer, or architect whose individual genius influenced his or her age. 

• Sec. 22.171.8. Inspection and Investigation. 
The Commission, a sub-committee, or the staff of the Department acting on 
behalf of the Commission shall inspect and investigate any site, building or 
structure, including but not limited to, touring, or reviewing photographic or 
videographic records of the site, building or structure, in the City of Los Angeles, 
which it has reason to believe is or will in the future be a Historic-Cultural 
Monument. Inspection and investigation shall also include soliciting opinions and 
information from the office of the Council District in which the site, building or 
structure is located and from any department or bureau of the City whose 
operations may be affected by designating the site, building or structure a 
Monument. 

• Sec. 22.171.9. List of Monuments. 
The Department shall compile and maintain a current list of all sites, buildings 
and structures, which have been designated as Historic-Cultural Monuments (List 
of Monuments or List). 

 
Procedural information pertaining to the Cultural Heritage Ordinance, 
No. 178,402 can be reviewed at the above referenced website, or via 
contact with the City of Los Angeles Office of Historic Resources.  

 
Native American Consultation Regulations 

”Consultation means the process of seeking, discussing, and considering the views of 
other participants, and, where feasible, seeking agreement with them regarding matters 
arising in the Section 106 process.(36 CFR Section 800.16 (f))” (ACHP 2008: 6). 
 
Native American Consultation within the CEQA protocol 
 
Consultation with Native American tribes, groups, and interested persons, 
is an important part of the environmental review process.  In 2004, the 
State of California passed legislation that required such consultation as 
part of the requirements of environmental projects subject to the 
regulations of the CEQA.  This law is referred to as Senate Bill 18 and the 
responsibility of initiation and follow-through of the Native American 
consultation process rests with local governmental agencies (city and 
county).  Essentially, implementation of the SB 18 is a reflection of the 
Section 106 process at the federal level.  Information pertaining to its 
application is included below.  Additional information and can be found 
within the article “Senate Bill 18: Expanding CEQA for the Protection of 
California’s Traditional Tribal Cultural Places” by Rachel Struglia, PhD, 
AICP (2006), at www.oc-apa.org/newsletters/2006_1st_qrtr.pdf; of The 
Orange County Planner (January/February, March 2006), a quarterly 
publication . 
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California Senate Bill 18 
 
In September 2004, the California Legislation passed the Senate Bill 18 
(SB 18), authored by Senator John Burton, and Governor Arnold 
Schwarzenegger signed the bill into law.  The SB 18 addresses the 
regulations and manner in which consultation between agencies, 
undertaking projects affecting the environment, and Native American 
tribes, groups, and persons interested in the affect the project will have on 
the environment.  The pertinent language of the law is cited below,  with 
the permission of the Governor’s Office of Planning Research, as stated in 
the document “State of California Tribal Consultation Guidelines; 
Supplement to  General Plan Guidelines” (November 14, 2005).  For 
review of the entire document, you may access it online at <www. 
opr.ca.gov/programs/docs/09_14_05 Updated Guidelines (922).pdf>. 
 

Intent of Senate Bill 18 
 
The intent of SB 18 is to provide California Native American tribes an 
opportunity to participate in local land use decisions at an early planning 
stage, for the purpose of protecting, or mitigating impacts to, cultural 
places. The purpose of involving tribes at these early planning stages is 
to allow consideration of cultural places in the context of broad local land 
use policy, before individual site-specific, project-level land use decisions 
are made by a local government. 
SB 18 requires local governments to consult with tribes prior to making 
certain planning decisions and to provide notice to tribes at certain key 
points in the planning process. These consultation and notice 
requirements apply to adoption and amendment of both general plans 
(defined in Government Code §65300 et seq.) and specific plans 
(defined in Government Code §65450 et seq.). Although SB 18 does not 
specifically mention consultation or notice requirements for adoption or 
amendment of specific plans, existing state planning law requires local 
governments to use the same processes for adoption and amendment of 
specific plans as for general plans (see Government Code §65453). 
Therefore, where SB 18 requires consultation and/or notice for a general 
plan adoption or amendment, the requirement extends also to a specific 
plan adoption or amendment. 

 
Background of Senate Bill 18 
 
The principal objective of SB 18 is to preserve and protect cultural places 
of California Native Americans. SB 18 is unique in that it requires local 
governments to involve California Native Americans in early stages of 
land use planning, extends to both public and private lands, and includes 
both federally recognized and non-federally recognized tribes. This 
section provides an overview of California Native American cultural 
places and California Native Americans.  
 
California Native American Cultural Places  
 
SB 18 refers to Public Resources Code §5097.9 and 5097.995 to 
define cultural place, 
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• Native American sanctified cemetery, place of worship, religious 
or ceremonial site, or sacred shrine (Public Resources Code 
§5097.9).  

 
• Native American historic, cultural, or sacred site, that is listed or 

may be eligible for listing in the California Register of Historic 
Resources pursuant to Section 5024.1, including any historic or 
prehistoric ruins, any burial ground, any archaeological or 
historic site (Public Resources Code §5097.995). 

 
These definitions can be inclusive of a variety of places. Archaeological 
or historic sites may include places of tribal habitation and activity, in 
addition to burial grounds or cemeteries. Some examples are village 
sites and sites with evidence (artifacts) of economic, artistic, or other 
cultural activity. Religious or ceremonial sites and sacred shrines may 
include places associated with creation stories or other significant 
spiritual history, as well as modern day places of worship. Collection or 
gathering sites are specific places where California Native Americans 
access certain plants for food, medicine, clothing, ceremonial objects, 
basket making, and other crafts and uses important to on-going cultural 
traditions and identities; these places may qualify as religious or 
ceremonial sites as well as sites that are listed or eligible for listing in the 
California Register of Historic Resources.  
Native American cultural places are located throughout California 
because California Native American people from hundreds of different 
tribes made these lands their home for thousands of years. Due to the 
forced relocation of tribes by the Spanish, Mexicans, and Americans, 
most tribes do not currently control or occupy the lands on which many of 
their cultural places are located. As a result, California Native Americans 
have limited ability to maintain, protect, and access many of their cultural 
places. 
 
California Native American Tribes  
 
SB 18 uses the term, California Native American tribe, and defines this 
term as “a federally recognized California Native American tribe or a non-
federally recognized California Native American tribe that is on the 
contact list maintained by the Native American Heritage Commission” 
(NAHC). “Federal recognition” is a legal distinction that applies to a 
tribe’s rights to a government-to-government relationship with the federal 
government and eligibility for federal programs. All California Native 
American tribes, whether officially recognized by the federal government 
or not, represent distinct and independent governmental entities with 
specific cultural beliefs and traditions and unique connections to areas of 
California that are their ancestral homelands. SB 18 recognizes that 
protection of traditional tribal cultural places is important to all tribes, 
whether federally recognized or not, and it provides all California Native 
American tribes with the opportunity to participate in consultation with 
city and county governments for this purpose. As used in this document, 
the term “tribe(s)” refers to a California Native American tribe(s).  
 
California has the largest number of tribes and the largest Native 
American population of any state in the contiguous United States. 
California is home to 109 federally recognized tribes and several dozen 
non-federally recognized tribes. According to a 2004 California 
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Department of Finance estimate, the Native American population in 
California is 383,197.  
 
Tribal governments throughout California vary in organizational forms 
and size. Some tribes use the government form established under the 
Indian Reorganization Act of 1934 (25CFR81) with an adopted 
constitution and bylaws. Other tribes have adopted constitutions and 
bylaws that incorporate traditional values in governing tribal affairs. Many 
tribal governments are comprised of a decision making body of elected 
officials (tribal governing body) with an elected or designated tribal 
leader. Some tribes use lineal descent as the means of identifying the 
tribe’s leader. In general, tribal governing bodies and leaders serve for 
limited terms and are elected or designated by members of the tribe. 
Tribal governments control tribal assets, laws/regulations, membership, 
and land management decisions that affect the tribe. 
 
Basic Requirements of SB 18  
 
This section provides a brief summary of the statutory requirements of 
SB 18. Later sections of the Supplement provide additional detail 
regarding these requirements and offer advice to local governments on 
how to fulfill the notification and consultation requirements of SB 18.  

 
Responsibilities of OPR  
 
Government Code §65040.2(g) requires the Governor’s Office of 
Planning and Research (OPR) to amend the General Plan Guidelines to 
contain advice to local governments on the following:  
 

• Consulting with tribes on the preservation of, or the mitigation of impacts 
to, cultural places.  

 
• Procedures for identifying through the Native American Heritage 

Commission (NAHC) the appropriate California Native American tribes 
with whom to consult.  

 
• Procedures for continuing to protect the confidentiality of information 

concerning the specific identity, location, character, and use of cultural 
places.  

 
• Procedures to facilitate voluntary landowner participation to preserve and 

protect the specific identity, location, character, and use of cultural 
places.  

 
Responsibilities of Local Governments  

 
SB 18 established responsibilities for local governments to contact, 
provide notice to, refer plans to, and consult with tribes. The provisions of 
SB 18 apply only to city and county governments and not to other public 
agencies. The following list briefly identifies the contact and notification 
responsibilities of local governments, in sequential order of their 
occurrence. 
 

• Prior to the adoption or any amendment of a general plan or specific plan, 
a local government must notify the appropriate tribes (on the contact list 



20 
 

maintained by the NAHC) of the opportunity to conduct consultations for 
the purpose of preserving, or mitigating impacts to, cultural places 
located on land within the local government’s jurisdiction that is affected 
by the proposed plan adoption or amendment. Tribes have 90 days from 
the date on which they receive notification to request consultation, unless 
a shorter timeframe has been agreed to by the tribe (Government Code 
§65352.3).

6 
 

 
• Prior to the adoption or substantial amendment of a general plan or 

specific plan, a local government must refer the proposed action to those 
tribes that are on the NAHC contact list and have traditional lands 
located within the city or county’s jurisdiction. The referral must allow a 
45 day comment period (Government Code §65352). Notice must be 
sent regardless of whether prior consultation has taken place. Such 
notice does not initiate a new consultation process. 

 
• Local governments must send notice of a public hearing, at least 10 days 

prior to the hearing, to tribes who have filed a written request for such 
notice (Government Code §65092). 

 
Under SB 18, local governments must consult with tribes under two 
circumstances:  
 

• On or after March 1, 2005, local governments must consult with tribes that 
have requested consultation in accordance with Government Code 
§65352.3. The purpose of this consultation is to preserve, or mitigate 
impacts to, cultural places that may be affected by a general plan or 
specific plan amendment or adoption.  

 
• On or after March 1, 2005, local governments must consult with tribes 

before designating open space, if the affected land contains a cultural 
place and if the affected tribe has requested public notice under 
Government Code §65092. The purpose of this consultation is to protect 
the identity of the cultural place and to develop treatment with 
appropriate dignity of the cultural place in any corresponding 
management plan (Government Code §65562.5).  

 
Responsibilities of NAHC 
  
The NAHC is charged with the responsibility to maintain a list of 
California Native American tribes with whom local governments must 
consult or provide notices (as required in Government Code §65352.3, 
§65352, and §65092). The criteria for defining “tribe” for the purpose of 
inclusion on this list are the responsibility of the NAHC. The list of tribes, 
for the purposes of notice and consultation, is distinct from the Most 
Likely Descendent (MLD) list that the NAHC maintains.  
 
Upon request, the NAHC will provide local governments with a written 
contact list of tribes with traditional lands or cultural places located within 
a city’s or county’s jurisdiction. These are the tribes that a local 
government must contact, for purposes of consultation, prior to adoption 
or amendment of a general plan or specific plan. The NAHC will identify 
the tribes that must be contacted, based on NAHC’s understanding of 
where traditional lands are located within the State.  
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For more information on the NAHC’s roles and responsibilities, contact 
the NAHC. 
 
Other Elements of SB 18  
 
In addition to the notice and consultation requirements outlined above, 
SB 18 amended Government Code §65560 to allow the protection of 
cultural places in the open space element of the general plan. Open 
space is land designated in the city or county open space element of the 
general plan for one or more of a variety of potential purposes, including 
protection of cultural places.  
 
SB 18 also amended Civil Code §815.3 and adds California Native 
American tribes to the list of entities that can acquire and hold 
conservation easements. Tribes on the contact list maintained by the 
NAHC now have the ability to acquire, on terms mutually satisfactory to 
the tribe and the landowner, conservation easements for the purpose of 
protecting their cultural places.  

 
 
 
 
Native American Consultation within the NHPA Protocol 

 
In 2008, the Advisory Council on Historic Preservation issued a handbook 
to guide and assist lead agencies, and other entities, with the federal 
Native American consultation process, within the regulatory framework of 
Section 106 of the NHPA.  The information contained below is a summary 
of pertinent portions the handbook, and does not go into great detail 
regarding the history and or nuances of the practice of Native American 
consultation between lead agencies and tribal groups.  The entire 
handbook can be downloaded at the ACHP’s website; 
<www.achp.gov/regs-tribes2008.pdf>. 
 
First and foremost, consultation between lead agencies and Native 
American tribes should be undertaken at a government-to-government 
level.  This government-to-government consultation is derived from the 
relationship between the federal government and tribal groups of federally 
recognized status, per Executive Order 13175 (2000).   
 

Legally, there is a distinction between Indian tribes who are federally 
recognized and those who are not. Federal recognition signifies that the 
U.S. government acknowledges the political sovereignty and Indian 
identity of a tribe and from that recognition flows the obligation to conduct 
dealings with that tribe’s leadership on a “government-to-government” 
basis. When federally recognized tribes speak of “government-to-
government” consultation, they are often referring to consultation 
between a designated tribal representative and a designated 
representative of the federal government.  
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Executive Order 13175 (2000), Consultation and Coordination with Tribal 
Governments lists as one of its purposes “to strengthen the United 
States’ government-to-government relationships with Indian tribes…” 
President George W. Bush’s 2004 Presidential Memorandum on 
Government-to-Government Relationship with Tribal Governments 
reaffirmed this policy, stating, “[m]y administration is committed to 
continuing to work with federally recognized tribal governments on a 
government-to-government basis and strongly supports and respects 
tribal sovereignty and self-determination for tribal governments in the 
United States. ”Thus, the government-to-government consultation 
process continues to embody the unique relationship between the United 
States and Indian tribes” (ACHP 2008:2). 

 
 
• Regulatory Requirements for Native American Consultation 
 
Federal statutes, or regulations, and Executive Orders provide the legal 
framework for the context in which consultation between agencies and 
Native American consultation transpires.  It is important to remember that 
such consultation is required of federal agencies acting as lead agency, 
whenever a project traverses federal or tribal lands, or whenever a project 
utilizes federal monies, regardless of the determination of lead agency.  
The following is full text citation of the broad summaries stated in the 
federal statutes and Executive Orders pertaining to Native American 
consultation within the Section 106 process, as presented in the 
aforementioned Handbook prepared by the ACHP (2008: 1-8). 
 

Statutes  
 

Amended in 1992, the National Historic Preservation Act of 1966 
(NHPA) is the basis for tribal consultation in the Section 106 review 
process. The two amended sections of NHPA that have a direct bearing 
on the Section 106 review process are:  

 
• Section 101(d)(6)(A), which clarifies that properties of religious and 
cultural significance to Indian tribes may be eligible for listing in the 
National Register of Historic Places; and  

 
• Section 101(d)(6)(B), which requires that federal agencies, in 
carrying out their Section 106 responsibilities, consult with any Indian 
tribe that attaches religious and cultural significance to historic 
properties that may be affected by an undertaking.  

 
The Section 106 regulations incorporate these provisions and reflect 
other directives about tribal consultation from executive orders, 
presidential memoranda, and other authorities.  

 
• Section 106 requires federal agencies to consider the effects of 
their undertakings on historic properties and to provide the 
ACHP an opportunity to comment. Also known as the Section 
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106 review process, it seeks to avoid unnecessary harm to 
historic properties from federal actions. The procedure for 
meeting Section 106 requirements is defined in the Section 106 
regulations, 36 CFR. Part 800, “Protection of Historic Properties.”

 
 

 
The Section 106 regulations include both general direction regarding 
tribal consultation and specific requirements at each stage of the review 
process. (Section 106 is discussed more fully in the next section, 
“Consultation with Indian Tribes under Section 106 of NHPA.”)  
 
For more information about the NHPA and the ACHP’s regulations, visit 
www.achp.gov 

Legal Acts 

• The National Environmental Policy Act of 1969 (NEPA) 
requires the preparation of an environmental impact statement 
(EIS) for any proposed major federal action that may significantly 
affect the quality of the human environment. While the statutory 
language of NEPA does not mention Indian tribes, the Council 
on Environmental Quality (CEQ) regulations3 and guidance4 do 
require agencies to contact Indian tribes and provide them with 
opportunities to participate at various stages in the preparation of 
an environmental assessment or EIS. CEQ has issued a 
Memorandum for Tribal Leaders encouraging tribes to participate 
as cooperating agencies with federal agencies in NEPA reviews. 
 
 

• The American Indian Religious Freedom Act of 1978 (AIRFA) 
establishes the policy of the federal government “to protect and 
preserve for American Indians their inherent right of freedom to 
believe, express, and exercise the traditional religions of the 
American Indian, Eskimo, Aleut, and Native Hawaiians, 
including, but not limited to, access to sites, use and possession 
of sacred objects, and the freedom to worship through 
ceremonials and traditional rites.”  

 
• The Native American Graves Protection and Repatriation 

Act of 1990 (NAGPRA), Section 3(c) requires federal land-
managing agencies to consult with federally recognized Indian 
tribes prior the intentional removal or excavation of Native 
American human remains and other cultural items as defined in 
NAGPRA from federal lands.  
 
 

* On tribal lands, planned excavation requires the consent of the 
appropriate Indian tribe (43 CFR § 10.3).  

 
In instances where a proposed project that is funded or licensed 
by a federal agency may cross federal or tribal lands, it is the 
federal land managing agency that is responsible for compliance 
with NAGPRA. Detailed information about NAGPRA and its 
implementing regulations is available at the National Park 
Service (NPS) National NAGPRA Web site. 

 Executive Orders 
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• Executive Order 13175, “Consultation and Coordination with 
Indian Tribal Governments” (2000), directs federal agencies to 
respect tribal self-government and sovereignty, tribal rights, and 
tribal responsibilities whenever they formulate policies 
“significantly or uniquely affecting Indian tribal governments.” 
The executive order applies to all federal agencies other than 
those considered independent federal agencies, encouraging 
“meaningful and timely” consultation with tribes, and 
consideration of compliance costs imposed on tribal 
governments when developing policies or regulations that may 
affect Indian tribes.  
 

• Executive Order 13007, “Indian Sacred Sites” (1996), applies 
to all federally owned lands except “Indian trust lands.” It 
encourages land managing agencies to:  
 

• accommodate access to and ceremonial use of Indian 
sacred sites by Indian religious practitioners; and  
 
• avoid adversely affecting the physical integrity of such 

sites.  
 

• Executive Order 12898, “Federal Actions to Address 
Environmental Justice in Minority Populations and Low-
Income Populations” (1994), is designed to focus federal 
attention on the environmental and human health conditions in 
minority communities and low-income communities. It is also 
designed to promote non-discrimination in federal programs 
substantially affecting human health and the environment.  
 

• Section 6-606 of the order states that, “each federal 
agency responsibility set forth under this order shall apply 
equally to Native American programs.”  

 
The following information is also cited in its entirety from the 
handbook to clarify the Section 106 process (ACHP 2008: 8,9), as 
well as, <www.achp.gov/regs-rev04.pdf >.   

 
Regulatory Principles and General Directions for 
Section 106 Tribal Consultation  
 
The procedures for meeting Section 106 requirements are 
defined in the Section 106 regulations, “Protection of Historic 
Properties” (36 CFR Part 800).9 Under the NHPA, “historic 
properties” are defined as those properties that are listed on the 
National Register of Historic Places, or are eligible for such 
listing.  
 
The regulations provide both overall direction as well as specific 
requirements regarding consultation at each step of the Section 
106 review process. The Section 106 regulations at 36 CFR 
Section 800.2(c)(2) outline the following important principles and 
general directions to federal agencies regarding consultation with 
tribes:  
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• The agency shall ensure that consultation provides the Indian 
tribe a reasonable opportunity to identify its concerns about 
historic properties; advise on the identification and evaluation of 
historic properties, including those of traditional religious and 
cultural importance to them; articulate its views on the 
undertaking’s effects on such properties; and participate in the 
resolution of adverse effects.  

 
• Tribal consultation should commence early in the planning 
process, in order to identify and discuss relevant preservation 
issues and plan how to address concerns about confidentiality of 
information obtained during the consultation process.  

 
• Historic properties of religious and cultural significance to an 
Indian tribe may be located on ancestral (also referred to as 
aboriginal) homelands, or on officially ceded lands (lands that 
were ceded to the U.S. government by the tribe via treaty). In 
many cases, because of migration or forced removal, Indian 
tribes may now be located far away from historic properties that 
still hold such significance for them. Accordingly, the regulations 
require that agencies make a reasonable and good-faith effort 
10to identify Indian tribes that may attach religious and cultural 
significance to historic properties that may be affected by the 
undertaking, even if tribes now are located a great distance away 
from such properties and undertakings.  
 
• The agency official shall ensure that consultation under the 
Section 106 review process should be respectful of tribal 
sovereignty in conducting consultation and must recognize the 
government-to-government relationship that exists between the 
federal government and federally recognized Indian tribes.  
 
 
• An Indian tribe may enter into an agreement with a federal 
agency regarding any aspect of tribal participation in the review 
process. The agreement may specify a tribe’s geographic area of 
interest, types of projects about which they wish to be consulted, 
or provide the Indian tribe with additional participation or 
concurrence in agency decisions under Section 106 provided 
that no modification is made to the roles of other parties without 
their consent.  
 
The Section 106 regulations recognize an Indian tribe’s 
sovereign authority regarding proposed undertakings on or 
affecting its tribal lands in several ways. The regulations require 
the federal agency to provide the THPO, as appropriate,11 an 
opportunity to review, and thus to concur with or object to, 
agency findings and determinations. The regulations also require 
federal agencies to invite the THPO (or designated tribal 
representative, if the tribe has not assumed THPO duties) to sign 
a Memorandum Of Agreement (MOA) as well as a Programmatic 
Agreement (PA). If the THPO/tribe terminates consultation, the 
ACHP must provide comment to the head of the agency rather 
than execute an agreement without the tribe.  
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While the Section 106 regulations are fairly prescriptive in 
nature, they only direct agencies on what to do and at which 
stages of the process to engage in consultation. They do not 
direct exactly how to carry out consultation.   
 

*Refer to the referenced handbook for additional detail on the 
implementation of Native American consultation within the 
regulatory framework of the NEPA and NHPA.  Specifically, see 
Section V(A)(3) of the handbook for “tips on how to fulfill this 
requirement…under the heading ‘How do I indentify tribes the must 
be invited to consult.” 
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Project Personnel 
Shannon L. Loftus is a Certified Architectural Historian and Senior Staff 
Archaeologist for APRMI.  She holds a Master of Arts degree in Historic 
Preservation, with an emphasis on historic structure assessments and 
evaluations from Savannah College of Art and Design, Savannah, Georgia 
(2007); and a Bachelor of Arts degree in Anthropology from Union Institute and 
University, Cincinnati, Ohio (2002).  Ms. Loftus is a Registered Professional 
Archaeologist (RPA) with over nine years experience in Cultural Resource 
Management (CRM).  She satisfies the Secretary of the Interior’s Professional 
Qualifications Standards as a professional archaeologist and architectural 
historian.  In addition, she possesses paleontological field experience pertaining 
to late Pleistocene terrestrial fossils within Los Angeles and Orange Counties. 
Robin D. Turner is the Principal Investigator for APRMI.  She holds a Masters of 
Arts degree in Anthropology, with an emphasis on Public Archaeology, from 
California State University, Northridge (1995); and a Bachelor of Arts degree in 
Anthropology, from CSU Northridge (1991). Ms. Turner possesses over 20 years 
of experience in the CRM and the paleontologic field, and has conducted major 
field and technical investigations throughout southern California.  She satisfies 
the Secretary of the Interior’s Professional Qualifications Standards as a 
professional archaeologist. Additionally, Ms. Turner has worked in the 
paleontologic field for over 20 years. She strictly adheres to the Society for 
Vertebrate Paleontology Standards as a qualified paleontologist.  
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BACKGROUND 

Geologic and Natural Environment  
Topographically, all four of the Project areas are located within the Los Angeles 
Lowland Province (Hartman 1970), of the Los Angeles Basin; a relatively flat 
wedge-shaped area between the Transverse and Peninsula Mountain Ranges.  
Specifically, the Project area is situated a little over 1-mile inland from the Pacific 
Ocean, south of the Santa Monica Mountains, part of the east/west Transverse 
Mountain Ranges, and north of Baldwin Hills which is part of the Inglewood-
Newport earthquake fault system.  The area is also characterized by the 
east/west Interstate 10, also known as the Santa Monica Freeway to the north, 
the north/south Pacific Coast Highway, or Highway 1 to the west, and the 
expansive fine-grained sandy beaches to the west and southwest.  The closest 
body of fresh water is Ballona Creek, part of the ancestral Los Angeles River, 
several miles to the south. 
As previously stated, the surface geology of the area consists mostly of recent 
alluvial sedimentary deposits overlying the deeper non-marine deposits of the 
Pleistocene Epoch.  The Santa Monica Mountains are located to the north and 
are comprised of alluvial gravels, sand, silt-clay (Qa), and includes gravels and 
sands of stream channels, as well as the metamorphic bedrock of the Franciscan 
Formation (Dibblee Jr. 1991). In particular, the Penmar Project Area lies at the 
base of a marine terrace (Qom) on which the Santa Monica Municipal Airport 
also lies. Oceanic tides and/or currents have cut the steep slope of the terrace 
and the cliffs near the Santa Monica Pier, as with other areas of the current 
Southern California coast line (e.g., Palos Verdes Peninsula and San Onofre 
State Beach). The Baldwin Hills are located to the south and are comprised of 
upper Pliocene marine deposits (Pu), Pleistocene marine and non-marine terrace 
deposits (Qm), overlain by recent Quaternary alluvium sediments (Qal) (Jennings 
and Strand 1991).   
Historic and recent land-use changes have altered the natural environment of the 
Project area.  Presently, all four of the Project Areas lack a strong presence of 
the native flora, and is comprised of mixed-use residential and public facility 
development, to include, modern landscape, streetscape, golf-course 
landscaping, imported plants and trees interspersed within the built environment. 

Ethnographic Setting 
The Project Areas are located in a region that was once the territorial homeland 
of the Gabrielino Tongva people, a Shoshonean branch of Takic speakers of the 
Cupan language group (Bean and Smith 1978).  General Gabrielino territory 
ranged within the Los Angles Basin, from Aliso Creek in the south to Topanga 
Canyon in the north, and included the four southern Channel Islands, as well as 
the watersheds of the Los Angeles, San Gabriel, and Santa Ana Rivers (Maki 
1995).  The Gabrielino were an immigrant population from the Great Basin 
having displaced the Hokan groups who are believed to have previously 
inhabited the area (Maki 1995; Kroeber 1925; Harrington 1962). 
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Figure 4.  Gabrielino/Tongva territory (as depicted in Bean and Smith 1978). 
 
Within this territory, it is estimated that there were in excess of 50 to 100 
mainland villages with populations averaging between 50 and 100 people.  
These villages appeared to have been politically autonomous, and were 
composed of non-localized lineages led by political elites.  This territory 
contained a broad and diverse ecological environment and resource base, 
thereby enabling the Gabrielino to facilitate complex trade networks with other 
coastal groups, such as their Chumash neighbors to the north, and interior 
groups, such as the Kitanemuk of the Antelope Valley in the northeast.  Local 
goods such as steatite, shell beads, dried fish, and sea otter pelts were 
exchanged for acorns, seeds, and obsidian of other coastal and interior groups 
throughout southern California and Arizona (Bean and Smith 1976; Kroeber 
1925).  This wealth of resources, coupled with a well-developed complex trade 
network and political system afforded the Gabrielino with one of the wealthiest 
and most sophisticated California Indian societies in southern California. 
Of special importance to the Gabrielino (or Tongva people of this localized area) 
within the Project area was the Cahuenga, or “Place of the Little Hills” (Torrence, 
1979), that is, the Santa Monica Mountains to the north and northeast of the 
Project area.  Additionally, the mission registers of the San Fernando and San 
Gabriel Missions identify baptisms for a village within Santa Monica, possibly 
Komikranga (Comicrabit), near the mouth of the Santa Monica Canyon (King 
1996). 
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Historic Context 

Prehistoric Period 
Prior to the Shoshonean immigration from the Great Basin, and subsequent 
Gabrielino/Tongva habitation circa 2500 years-before-present (B.P.), the entire 
Los Angeles region was possibly occupied in excess of 20,000 years, as evinced 
by the archaeological discoveries at Ballona Creek, the La Brea Tar Pits, Malaga 
Cove, and the Los Angeles Basin in general (Starzak 1994: 7).  A generally 
accepted chronology of four distinct Horizons for the region has been devised by 
W.J. Wallace (1955); A Suggested Chronology for Southern California Coastal 
Archaeology, in The Southwestern Journal of Anthropology 11 (3): 214-230.  The 
generalized themes of Wallace provide the foundation for the regional prehistory 
and include the Early Man Period (>12,000 B.P. to 6000 B.P.), the Millingstone 
Period (6000 B.P. to 1000 B.C.), the Intermediate Period (1000 B.C. to 750 
A.D.), and the Late-Prehistoric Period (750 A.D. to European Contact, or the 
Spanish Period ca 1533 to 1821). 
Horizon I, described as the Early Man Period, began with the arrival of the first 
inhabitants of the region approximately 12,000 B.P. to 6,000 B.P.  This period is 
characterized by the presence of nomadic and semi-nomadic hunter-gatherer 
groups who exploited coastal and inland environments for food and shelter.  
Many early sites were located on the shorelines of ancient lakes and marshes, as 
well as, along stream channels and estuaries.  These groups appeared to be 
primarily big game hunters who followed large and medium-sized animals during 
seasonal rounds. 
A summary of the most famous Early Man Period discoveries is included below. 
 

Los Angeles Man 
 

“The first evidence of human presence here [Los Angeles basin] are the remains 
of ‘Los Angeles Man’ dated to 23,000 B.P. and the La Brea Tar Pit female 
skeleton [La Brea Woman] which was dated to 9000+/- B.P. (Moratto 1984).  
These and other remains are grouped into what may be called the Early Period 
which dates from the first occupation of California ca. 7,000 B.P.” (Stickel 1994: 
7). 

Los Angeles Man was discovered in 1936 along the Los Angeles River, north of 
the Baldwin Hills at Ballona Creek (southeast of the Project area), and within the 
geologic matrix of a Pleistocene-era streambed.  Specifically, the remains were 
identified as skull and long-bone fragments (Moratto 1984:52-53).  “A 14C [Radio-
carbon] age of > 23,600 B.P (UCLA-1430) was obtained from collagen samples 
(too small for a finite date), making the Los Angeles skull the oldest radio-carbon 
dated human remains in the Western Hemisphere (Berger et al 1971, as cited in 
Moratto 1984:53)” (Moratto 1984:53).  Other testing [aspartic-acid racemization] 
indicated a date ~26,000 years (Bada et al., 1974, as cited in Moratto 1984:53). 
Dating of this age has been debated by scientists and still await confirmation. 
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During the same year (1936) Imperial Mammoth remains were unearthed in the 
same Pleistocene-era streambed “370m [meters] distant from the human 
remains” (Clements 1938 as cited in Moratto 1984: 53).  Further testing [fluorine 
content] suggested the mammoth and human remains were possibly 
contemporaneous (Heizer and Cook 1952, as cited in Moratto 1984: 53).   
 

Angeles Mesa Remains 
 
The remains of six gracile human skeletons were discovered at a moderate 
depth (6-8 feet) in the sand/clay matrix of the Angeles Mesa, between Los 
Angeles and Culver City (east of the Project area).  “The deep burial, lack of 
evident disturbance, and permineralization of the bones may imply respectable 
antiquity (Wallace 1955a, as cited in Moratto 1984: 53).” The remains were never 
dated, however, and it remains unclear as to their whereabouts, thus temporal 
assignment of the remains is speculative (Moratto 1984: 53).  
 

Laguna Beach Skull 
 
Many miles south of the Project area, in 1933, the Laguna Beach skull and long 
bone fragments were discovered in a sandy-loam near the beach.  The geologic 
matrix “was that of late Wisconsin sediments re-deposited during the Holocene” 
(Moratto 1984: 52).  Radio-carbon dating was performed by UCLA [UCLA 1233A] 
at the request of L.S. B. Leakey; this radio-carbon test of the bone collagen 
returned the date 17,150 +/- 1470 B.P. (Berger et al. 1971; Borden 1969, as cited 
in Moratto 1984: 52).  A radio-carbon dating test of the skull fragments indicated 
an age range of >14,800 B.P. [UCLA 1233B] (Protsch 1978, as cited in Moratto 
1884: 52). 
 
This find (the skull in particular) was further investigated in the late 1960s via an 
archaeological excavation.  Mussel shell fragments were recovered and 
subjected radio-carbon testing and yielded dates of 8950 +/- 80 and 8300 +/- 80 
B.P.  However, the Laguna Beach skull find is scientifically-suspect for;  
 

“…it is possible that either the shell or collagen age determination, or both, are in 
error (14C dates derived from bone and shell generally are not as reliable as 
those from charcoal), or the skull actually may have been found somewhat 
deeper than remembered.  It is not even certain whether the skull that was dated 
was indeed the original specimen (Bada and Masters 1978: 19” (as cited in 
Moratto 1984: 52). 

 
However, the Early Man Period is a contentious temporal chronology for “most 
sites of purported great antiquity (in excess of 15,000 years) are centered in the 
Mojave [Calico Early Man Site] and Colorado deserts of eastern California, or in 
coastal southern California” (Goldberg et al. 1999: 17).  For example, the La Brea 
Woman skeletal remains were subjected to additional investigation when “during 
the 1970s, complex chemical tools [were] used to decontaminate the human 
bone [La Brea Woman] of intrusive carbon, and a treated collagen sample was 
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dated to 9000+/- 80 B.P. [UCLA-1229BB] (Berger et al. 1971 as cited in Goldberg 
et al. 1999: 18). 
The Early Man Period is synonymous with the transition from the Late 
Pleistocene to the Early Holocene Epoch.  One of the more notorious Early Man 
Period cultural trends was the San Dieguito Complex (ca. 10,000 B.P), described 
as a hunting tradition by Claude Warren in 1968 (Cultural Traditions and 
Ecological Adaptation on the Southern California Coast, in C. Irwin Williams 
(editor) Archaic Prehistory in the Western United States; Portals: Eastern New 
Mexico University Contribution in Anthropology 1(3) 1-14).  This hunting tradition 
of Warren’s is comprised of the following attributes: 

“nomadic big-game hunters, percussion-flaked scrapers and knives; large well-
made stemmed, fluted, or leaf-shaped projectile points (Lake Mojave/Silver 
Lake), crescentics, core/cobble tools of hefty size, hammerstones, bifacial cores, 
choppers, scraper-planes [as well as, an] absence of milling[stones] indicative of 
hunting society” (Warren 1968, 1980 and Wallace 1978, as cited in Goldberg et 
al. 1999: 17). 

Other terminologies applied to the cultural traditions of this period include the 
Paleo Indian Period, Clovis, Folsom, Llano, or Big Game Tradition (Dillon 
1994:10-11). 
It is believed that the earliest evidence of long-term occupation within the region 
was circa 9000 B.P., nearly contemporaneous with the termination of the Early 
Man Period and a marked transition from big-game hunting to a lifestyle of 
sedentism and permanency (Strauss 2004: 13; Dillon 1994: 13).  Dillon (ibid.) 
states that two different cultural traditions likely overlapped; the hunting tradition 
of the San Dieguito Complex, and the sedentary seasonally-based hunting-
gathering traditions of the Millingstone Complex.  The former gave way to the 
latter circa 6000 B.P and signified a social and cultural evolution toward 
sedentism, and a diversified subsistence that relied heavily upon seasonal 
gathering. This shift in subsistence marks the beginning of Horizon II. 
Horizon II, also known as the Millingstone Period, is based on the presence of 
the use of culinary tools, began approximately 6,000 B.P and lasted until 1,000 
B.C.  The hallmarks of the Millingstone Period are (1) extensive use of 
millingstone implements, such as portable manos and metates (Dillon 1994: 16), 
suggestive of hard seed processing, and (2) core tools.  The earliest portion of 
this period “…suggests a generalized plant collecting economy in operation, 
which was supplemented by hunting and fishing.  Regional interaction appeared 
to be limited when compared to later period(s)” (Starzak 1994: 7).  The 
Millingstone Period is indicative of increased sedentism, long-term habitation 
within an established settlement, cultural adaptation toward the coastal and water 
perimeters, along lakes, streams, lagoons, and estuaries.  There is great 
diversification of subsistence strategies, such as seasonal rounds-based 
residential camps (ibid.), during the Millingstone Period; some sites evince a 
greater reliance upon shellfish, small mammals, and birds, as well as plant 
resources, and less emphasis upon hunting and fishing. 
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With respect to the Project area, the cultural tradition associated with the 
Gabrielino/Tongva during the Millingstone Period is the Topanga Complex; 
typically affiliated with the Santa Monica region of the Los Angeles Basin.  
However, with respect to the Topanga Complex of the Gabrielino within the 
Project study area it must be pointed out that, 

“The early Millingstone Horizon in Los Angeles County cannot be definitively 
associated with any ethno historic Indian group or language family, although we 
presume that it was basic to most if not all subsequent human settlement.  
Certainly, in its earliest form it preceded and was completely different from the 
later Canalino tradition that evolved into the ethno historic Chumash and 
Gabrielino cultures” (Dillon 1990: 11). 

Horizon III is identified as the Intermediate Period, a subsistence strategy shift 
within the Millingstone Period that lasts from approximately 1,000 B.C. to 750 
A.D.  During the latter part of the Millingstone Period and throughout the 
Intermediate Period, the mortar and pestle appear extensively in the 
archaeological record suggesting increased reliance upon the acorn as a dietary 
staple, and a noticeable shift away from the hard seed exploitation of the earlier 
Millingstone Period (Starzak 1994: 7; Koerper 1981; Mason et al. 1997:).  
Additionally, projectile point and faunal remains indicate increased land and sea 
exploitation as well as seasonal hunting and gathering subsistence strategies 
(Strauss 2004: 13-14).  The artifact assemblages of this period are diverse and 
include broad leaf shaped blades, heavy stemmed projectile points in association 
with terrestrial and aquatic bone, antler and bone tools, asphaltum, steatite, the 
bow and arrow, and arrow shaft straighteners (Goldberg et al 1999: 21).  These 
artifact types are suggestive of possible Shoshonean influence, immigration, and 
possible Hokan displacement or replacement (Rogers 1929 and Wallace 1978, 
as cited in Goldberg et al. 1999: 21), or increasing socio-cultural complexity, such 
as trade (King 1990, Koerper 1981, and Moratto 1984, as cited in Goldberg et al. 
1999: 21). 
Horizon IV, considered the Late Prehistoric Period, began approximately 750 
A.D. and terminated at the time of European contact.  This period is 
characterized by greater population density and socio-cultural complexity.  There 
is, beginning approximately 1500 B.P., an increased use of the bow and arrow, 
bedrock mortars and milling slicks, indicative of the transition from the 
Intermediate to the Late Prehistoric Period, which continued to the period contact 
(Goldberg et al. 1999: 22). With respect to the Gabrielino/Tongva, there are, as 
well, large open settlement sites with dense midden deposits, and adaptation to 
rock shelter habitation along ridge tops and in the upper reaches of canyons. 
Since the bow and arrow was widely used during this period, there was a greater 
reliance upon fishing and sea mammal hunting.  The artifact assemblages of this 
period tend to be more diverse and elaborate, and include evidence of trade 
goods, indicative of increasing intricacy with respect to trade networks and social 
contact with other groups. The evidence includes small bird points, mortar and 
pestle, steatite ornaments, cogged stones, stone discs, perforated stone discs, 
circular shell fish hooks, bone tools, bone and shell ornaments, asphaltum, 
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steatite and shell beads, fire affected rock, and elaborate mortuary customs 
(Goldberg et al. 1999: 22; Mason et al. 1997), and points to increased religious or 
ceremonial complexity and deity worship, such as the Chinigchinich culture 
(Bissell and Gust 2001: 7) of the Gabrielino/Tongva, and other southern 
California Indian tribes. 
With respect to the Gabrielino/Tongva, the populace of a settlement tended to be 
quite large, possibly between 50-200 inhabitants (Bean and Smith 1978: 540), or 
even larger judging by the statement “…each village generally contained from 
500 to 1500 huts” (Reid, in Dakin 1939: 222, as cited in Dillon 1994: 34 [unknown 
pop.]) and potentially with smaller inland seasonal camp affiliation (Starzak 1994: 
8).  Gabrielino/Tongva houses were said to have been “made of sticks, covered 
in [and] around with flag (tule) mats worked or platted…” (Reid in Dakin 1939: 
222, as cited in Dillon 1994: 34). 
The Chinigchinich religion is estimated to ca 1500 A.D., the latter part of the Late 
Prehistoric Period and was relatively new to the Gabrielino/Tongva culture at the 
time of contact with the early Spanish explorers (McCawley 1946: 144, as cited in 
Bissell and Gust 2001: 7).  The Chinigchinich religion was one of polytheism that 
likely influenced the social and cultural values and mores of the 
Gabrielino/Tongva. 

“The center of the Gabrielino/Tongva religion was the Chinigchinich, the last of a 
series of heroic mythological figures who created mankind, gave instruction on 
laws and institutions and then died.  He then rose to the stars to sit in judgment 
of the people, rewarding the faithful and punishing those who disobeyed the 
laws” (Kroeber 1925: 637-638, as referenced in Bissell and Gust 2001: 6). 

Kroeber (1925: 637-638) further documented some of the practices of the 
Chinigchinich religion, such as the ceremonial center or Wankech (Gabrielino), 
an enclosure housing a likeness of Chinigchinich at each village site, and the 
association of the religion with the toloache cult, a spiritual use of the 
hallucinogenic datura [Jimsonweed] plant (Kroeber 1925: 622, 640-641; Bean 
and Shipek 1978:550; and Bissell and Gust 2001: 7). 
Additional socio-cultural complexity with regard to the cosmology, or spiritual and 
religious beliefs, of the Gabrielino/Tongva is found in Dillon’s work (1994); 

“A church called a Yobagnar, which was circular and formed [of] short stakes, 
with twigs of willow entwined in basket fashion, to the height of three feet.  This 
church was sacred, but was consecrated nevertheless every time it was used.  
This took the entire day, being done by the seers in a succession of different 
ceremonies.  There was also an unconsecrated one [church] used for the 
purpose of rehearsing in and teaching children, dedicated to this end, to dance 
and gesticulate…The only one admitted into the church were the seers and 
captains, the adult male dancers, the boys training for the purpose, and the 
female singers.  But, on funeral occasion, relatives of the deceased were allowed 
to enter” (Reid in Dakin 1939: 229, as cited in Dillon 1994: 34-35). 

In the mid 16th Century, the Spanish arrived in Gabrielino/Tongva territory 
initiating European Contact with the Native Californians.  The chronological 
periods and temporal affiliation following the time of contact are considered to be 
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of historic type and are discussed below.  In addition, a brief history of the 
development of the communities of Venice and neighboring Santa Monica are 
included as well. 

Historic Period 
Historic cultural resources are generally more than 45 years of age and range 
from the earliest time of contact with Europeans to around the year 1960.  This 
near 500-year span of time gives ample opportunity for the development of 
numerous types of cultural resources that may be recorded and possibly 
evaluated as significant, important, or unique under current cultural resource 
protection laws.  The site types include trails and highways, homesteads and 
other structures or buildings, remnants of single or time-based use activities such 
as trash deposits, and historically documented landscape sites such as the camp 
sites of the Spanish explorer Gaspar de Portola.  The following discusses the 
historic setting in three parts:  The Spanish Period (ca. 1533 to 1821), the 
Mexican Period (1821 to 1848), and the American Period (1848 to Present). 
The Spanish were the first known Europeans to explore and colonize the land 
area of what today is known as California.  This includes Alta California 
(presently known as the State of California, U.S.A.), and Baja California, 
(presently known as the Mexican states of Baja California Norte and Baja 
California Sur).  This summary will focus only on Alta California in general, and 
more specifically, the Lowland Province of the Los Angeles Basin. This period of 
time is referred to as the Spanish Period (circa 1533 to 1821). 
The early reconnaissance of California began in 1540 with Hernando de 
Alarcon’s ocean expedition traveling northward up the Gulf of California and into 
the mouth of the Colorado River, thus making those travelers the first Europeans 
to enter California.  From 1542 to 1543, Juan Rodriguez Cabrillo led an ocean 
expedition to explore the coastal perimeter of California (Laylander 2000).  
Cabrillo and his crew first stepped ashore at the present day harbor of San 
Diego, claiming California for the King of Spain in 1542.  He is also believed to 
have made port in the Bay of Santa Monica that same year (Gabriel 2006). The 
Cabrillo expedition visited most of the Channel Islands and the land near the City 
of Ventura, and sailed as far north as Monterey Bay, possibly as far north as 
Point Reyes, although the expedition failed to sight San Francisco Bay. 
Later, by the 1560s, Spain controlled all of the Pacific Ocean and the Philippine 
Islands served as the major commercial outpost in Asia.  Galleons out of Manila 
first sailed northward to the Japan Current, then eastward to the northern 
California coast, and finally southward to Mexico.  Because of the long and 
arduous trip, many galleons stopped along the coast looking for food and water, 
thus coming into contact with the local Native Californians, for example, Sir 
Francis Drake’s five week encampment north of the San Francisco Bay in 1579 
(Heizer 1947; Lee 1968). 
Drake’s raids in the Pacific for the English Crown prompted New Spain to 
undertake additional ocean expeditions to better map California.  The ultimate 
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objective of these Spanish expeditions was the establishment of ports to protect 
and refurbish the Manila Galleons.  Sebastián Vizcaíno, in 1602-1603, mapped 
and described the coast in great detail and proposed a Spanish settlement in 
Monterey, although this was not a reality until approximately 170 years later.  
These early Spanish expeditions made contact with the local Native Californians, 
facilitated trade networks and set the stage for future Spanish colonization, 
resulting in the eventual decline of the Native Californian population. 
The colonization of California by the Spanish began in 1769 with the arrival of the 
Franciscan administrator Junípero Serra and the Spanish military under the 
command of Gaspar de Portolá in San Diego.  Thus began the eventual 
establishment of twenty-one California Missions and Spanish Missionization 
efforts, the purpose of which was to “convert” the Native Californians to 
Catholicism within a ten year period and then return the Mission lands to the 
Indians. 
At the time of the Spanish arrival, population estimates of California Indians are 
placed at about 310,000 individuals.  By the end of the Spanish reign, through 
unhygienic Spanish population centers (essential labor camps), European 
disease, incarceration of Indians, excessive manual labor demands and poor 
nutrition, the population declined as a result of over 100,000 fatalities, nearly 1/3 
of the California Indians (Castillo 1998). 
The year 1821 marks the beginning of the Mexican Period (1821 to 1848) and is 
synonymous with Mexico’s independence from Spain.  Mexico becomes 
California’s new ruling government, and at first, little changed for the California 
Indians. The Franciscan missions continued to enjoy the free unpaid labor that 
the natives provided, despite the Mexican Republic’s 1824 Constitution’s 
declaration that the Indians were Mexican citizens.  This monopoly of Indian 
labor by a system which accounted for nearly 1/6 of the land in the state angered 
the newly land-granted colonial citizens, whose cattle ranches and farms 
(ranchos), not to mention households, also relied on the Indian workforce. The 
famed vaqueros (cowboys) were often Indians or Indian descendents.  There 
were uprisings by Indians. All these factors led to the eventual secularization and 
collapse of the mission system by 1834.  Although return of the Missions’ land to 
the Indians was mandated by original government policy, little land was 
distributed back to them. 
During this time period, citizens from other European countries began to make 
their presence felt in California.  The Russians founded Fort Ross in 1812 north 
of San Francisco and Americans began to make contact with Mexican colonists.  
American ships from Boston traded with the towns and Missions mostly for tallow 
and hides.  In addition, American trappers and hunters begin to operate in the 
state, entering from the east by land.  Between 1826 and 1836, it is believed that 
41 immigrants of American, French, and German descent arrived in Los Angeles. 
The first recorded individual was Jedediah Smith (Dillon 1994: 53-54; Goldberg 
et al. 1999: 29). 
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American military forces were present within California during the summer of 
1846 as a result of the Mexican-American war.  In 1847, on January 13, the 
Treaty of Cahuenga, signed at Campo de Cahuenga by Andrés Pico, ended the 
conflict between the American forces and the Californians within California.  
Rapidly, Mexican resistance deteriorated and the United States occupied Mexico 
City in 1848, marking the beginning of the American Period (1848 to Present).  
California becomes a U.S. holding with the signing of the Treaty of Guadalupe 
Hidalgo in February of 1848.  This treaty ended the Mexican-American war, and 
ceded much of the southwest (California, Nevada, Utah, and portions of Arizona, 
New Mexico, Colorado, and Wyoming) to the United States. A month earlier, 
January 24, 1848, gold was discovered along the American River, near 
Sacramento.  The following year resulted in 100,000 adventurers, known as “49-
ers” descending upon California.  That same year, 1849, California petitioned 
Congress for admission to the Union as a “free state.”  As a result of the 
Compromise of 1850, California was admitted to the Union as the 31st state on 
September 9, 1850, and as a slave-free state (www.parks.ca.gov/?page-
id=23856; and www.pbs.org/wgbh/aia/part4/4p2951.html). 
Meanwhile, California adapted “An Act for the Government and Protection of 
Indians” (Chapter 133, Statutes of California, April 22, 1850) enacting Justices of 
the Peace jurisdiction in all complaints by, for, or against Indians.  The result of 
this action was the denial of the right of citizenship guaranteed in the Treaty of 
Guadalupe Hidalgo.  In addition, then Governor McDougall promised in his first 
address to the state legislature “… a war of extermination will continue to be 
waged between the races until the Indian race becomes extinct…” (Castillo 
1998).  This law was finally repealed in 1863 with the enactment of President 
Lincoln’s Emancipation Proclamation. 
At the federal level, Congress had created a commission to validate land claims 
in California requiring all individuals to present documents regarding the nature of 
their claims within a two year period.  The practical result was the complete 
dispossession of all the land for all the California Indians.  Later, in 1852, 
Congress authorized three federal officials to make treaties with the California 
Indians with the goal of extinguishing all land titles and to provide the various 
Indian tribes reservation land.  These federal authorities were poorly equipped to 
handle this daunting task; few of the Indians could speak English; translators 
were often non-existent; and many tribes failed to be contacted. The results were 
treaties which did not fairly represent the California Indians.  The signed treaties 
become known as the “Lost 18 Treaties of 1852.”  Later that same year, 
Congress failed to ratify the treaties and they were filed with an injunction of 
secrecy that was finally removed in 1905 (Castillo 1998).  Today, some California 
Indians do have reservation land, while others remain landless and unrecognized 
by the U.S. government, and are involved in ongoing legal battles to regain their 
tradition homeland. 
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Local Historic Context  
The region known as the Santa Monica Bay consists of beach-side communities 
that include, in-part, Venice and Santa Monica. 
The region was named “Santa Monica” by members of the Gaspar de Portola 
Expedition in 1769, upon finding cool water to drink, and a shady place to rest.  
“The day, May 4, happened to be St. Monica’s day on the religious calendar and 
as the springs reminded them of the tears St. Monica shed for her erring son 
Augustine, they [the expedition members] called the area Santa Monica” (Gabriel 
2006). 

Rancho La Ballona 
The information stated below is a historical brief of the Rancho La Ballona area, 
with information provided and clarified by the City of Culver City city historian, 
Ms. Julie Lugo Cerra.  Ms. Cerra assisted with factual corrections to the history of 
Rancho La Ballona, as presented in the archival literature.  Ms. Cerra is a 
descendant of the Lugo and Machado families. These citations are characterized 
by the personal communication credit, whereas information gleaned from the 
Culver City website is characterized by “no date” acronym, n.d., as it is unclear 
when those historical briefs were written.   
In 1819 Agustín and Ygnacio Machado along with Felipe and Tomás Talamantes 
acquired grazing rights on 14,000 acres of land.  The brothers, Machado, were 
sons of a Spanish Soldier-Guard affiliated with the 1781 Rivera Expedition, 
hailing from Sonora (Mexico), and an early settler at the El Pueblo de Los 
Angeles (Robinson 1939, and personal communication with Julie Lugo Cerra 
2009). 

“The family lore relates that Agustín was chosen by virtue of his skills as a 
horseman to ride his fasted steed, from dawn until dusk, beginning at the foot of 
the Playa del Rey hills to claim Rancho La Ballona, or Paso de las Carretas.  It 
stretched to Pico Boulevard (abutting the Rancho San Vicente y Santa Monica) 
and to what we know as Ince Boulevard, where Rancho Rincón de los Bueyes 
began” (Lugo Cerra n.d.). 

The Rancho Rincón de los Bueyes became home to the Talamantes’.  The 
Rancho La Ballona is identified as consisting of the modern-day communities 
and cities of Venice, Culver City, and West Los Angeles (Loyola Marymount 
University, Rancho La Ballona Map ca. 1876). 

 “We occupied with our grazing stock, houses, and other interest, the place called 
‘Pass of the Carretas’,” but more generally known by the name Ballona” 
(Robinson 1939). 

“This was the statement of Augustin [sic] and Ygnacio Machado and Felipe and 
Tomás Talamantes.  They made this statement on September 19, 1839, in a 
petition for confirmation of their title.  It had been ‘about the space of eighteen or 
nineteen years’ they said, ‘since they had moved in, under a permit from the  
military commander Jose de la Guerra y Noriega’” (ibid). 

“Another source, Bancroft, indicates the date was probably 1819, for in that year, 
the Church [at the Pueblo] was protesting, without avail, a cattle-grazing permit 
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given by Noriega to these four citizens of Los Angeles.  The permit itself, in fact, 
is not among the United States Land Commission, though it is referred to” (ibid). 

“Augustin [sic] and Ygnacio Machado were young men in 1819-so young they 
would have received no favors from the government, according to family, without 
taking the older Talamantes brothers [unclear if they were brothers or father and 
son] into partnership” (ibid). 

The Machado brothers ran cattle, planted corn and grapevines.  Each brother 
married and between them had 21 heirs.  Ygnacio however, traded his Centinela 
adobe for “a house in the pueblo [Los Angeles] and two bottles of brandy” 
(personal communication, Julie Lugo Cerra 2009).  Agustín managed the 
operations of Rancho La Ballona, although there were other owners, to include 
Ygnacio.  The Machados maintained provisional title to the land through Spanish 
rule, the Mexican governance, and United States government oversight.  In 1873, 
the Rancho La Ballona had a free and clear title.  The land was subdivided in 
1876 as a result of a lawsuit among the family heirs, 8 years following the death 
of Agustín  (1865) (personal communication, Julie Lugo Cerra , 2009). 

Rancho San Vicente y Santa Monica 
In 1828, the Mexican government granted Don Francisco Sepulveda provisional 
title to the Rancho San Vicente y Santa Monica; land that included the Santa 
Monica Canyon and Pico Boulevard northeasterly toward the Westwood Region.  
The Rancho was re-granted by Governor Pio Pico in 1839, minus a portion that 
was subdivided and its provisional title was granted to Ysidro Reyes and 
Francisco Marquez as the Boca de Santa Monica (the Santa Monica Canyon).  
The remaining portion of the original Rancho had been re-granted by Governor 
Pico that same year, 1839.  The Rancho was patented by the United States Land 
Commission in 1881 as 30,000 totaling acres, with ownership identified as that of 
the widow of Don Francisco Sepulveda.   

Venice 
Historian Carolyn Elayne Alexander’s “Venice, California” (1999) book is a 
photographic history of the development of the ocean-side community.  Venice, 
California (1999) is part of the Images of the America series of books produced 
by Arcadia Publishing. The following synopsis of early development in Venice is 
drawn from Alexander’s (1999) work. 
Abbot Kinney was born on the east coast and educated at several upper-crust 
institutions in the United States as well as in Europe.  He was well educated, and 
at one time served as a translator of Civil War history from French to English, at 
the request of President Ulysses S. Grant.  By the age of 20 he was already an 
entrepreneur, and in partnership with his brother, formed the Kinney Brothers 
Tobacco Company.  A buying trip brought Abbot Kinney to the shores of 
California, specifically the San Francisco coast with intent to visit the Sierra 
Nevada Mountains. However, due to inclement weather, and at the urging of 
acquaintances, he traveled to southern California for instead. 
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“Disembarking in the small village of Los Angeles, Abbot was appalled by the 
distasteful atmosphere near River Station.  Wooden sewer pipes were crushed in 
numerous places and their contents mixed with everyday mud, as hoof beats 
from many horse churned the elements together.  He located a conveyance to 
drive him to what is now East Pasadena, and set off as rapidly as possible, to 
escape the powerful stench of ‘The City of Angels’” (Alexander 1999: 
Introduction). 

In time, Kinney made his way to Sierra Madre, where he settled for a time, 
developed his land (a bluff) which he called Kineola, and produced a blood 
orange that brought him a semblance of horticultural fame.  Following his 
marriage to Margaret Thornton, daughter of State Supreme Court Justice William 
Dabney Thornton, he relocated and settled into an Ocean Avenue home in the 
young community of Santa Monica (ibid).   

“Abbot began land speculating in Los Angeles with proceeds from his tobacco 
shares.  Among other investments, he owned the Abbotsford Inn and 
inaugurated the Boyle Heights Cable Railway.  A man of many accomplishments, 
he founded libraries, wrote numerous books, and was the chairman on a 
Yosemite Committee.  Kinney also accompanied Helen Hunt Jackson as 
translator and friend when she made her trip to Indian country, to report on the 
appalling living conditions to the government.  Her book, Ramona, arose out of 
that effort” (ibid). 

Abbot Kinney formed a partnership with his friend and business acquaintance 
Francis Ryan.  Together they purchased the Rancho La Ballona (ca. 1890s) and 
set about to develop the Ocean Park area of Santa Monica into a replica of 
Venice, Italy, complete with canal-side residence and gondola transportation.  
When Mr. Ryan passed away, his widow remarried Mr. T.H. Dudley.  Mr. Dudley 
and Mr. Kinney could not see eye-to-eye, and therefore, Dudley dispensed with 
his wife’s half of the partnership to four businessmen.  Neither Mr. Kinney, nor 
the four men were able to compromise with respect to how to develop the land 
that he and Mr. Ryan had purchased. The five men opted to divide the land 
between Mr. Kinney and the four associates by means of a coin toss; the winner 
would select his half of the Rancho.  Mr. “Kinney won, but instead of choosing 
the developed half of the Ocean Park property, he selected the southern salty 
marshland” (ibid).  Kinney set out to develop his half of the property into the 
Venice of his dreams.  He was laughed at, ridiculed, and although he never did 
see his dream come to full fruition, portions of the land were developed into 
canal-side abodes (1904).  A portion of this canal system remains today, and 
Venice developed into its own independent community in 1911, at which time it 
sought annexation into the City of Los Angeles, but failed. 

Santa Monica 
Historian Louise Gabriel’s “Early Santa Monica” (2006) book presents a concise 
historical context supported with numerous archival photographs and other 
graphics.  Early Santa Monica (2006) is also part of the Images of the America 
series produced by Arcadia Publishing. The following synopsis of the early 
development in Santa Monica is drawn from Gabriel’s (2006) work. 
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In 1872, Colonel Robert Baker, a former 49-er entrepreneur and stockman, 
purchased the Rancho San Vicente y Santa Monica from Don Francisco 
Sepulveda’s heirs.  In pursuit of funding for the purpose of establishing a center 
of commerce and port at Santa Monica Bay, Col. Baker enlisted the financial 
support of Senator John Percival Jones (Nevada).  Colonel Baker sold three-
fourths of the Rancho San Vicente y Santa Monica to Senator Jones in 1874.  
The following year the two men set out to establish Santa Monica as a major 
commercial center with a shipping port (Gabriel 2006). 

 “At one o’clock we will sell at public outcry to the highest bidder the Pacific 
Ocean, draped with a western sky of scarlet and gold; we will sell a bay filled with 
white winged ships; we will sell a southern horizon, rimmed with a choice 
collection of purple mountains, carved in castles and turrets and domes; we will 
sell a frostless, bracing, warm yet unlangured air braided in and out with 
sunshine and odored with the breath of flowers” (Tom Fitch-Auctioneer, July 15, 
1875; Gabriel 2006). 

Interestingly, Colonel Baker had married into a portion of wealth, as a result of 
his marital union with Arcadia Bandini de Stearns; daughter of California rancher 
and politician, Don Juan Bandini, and widow of Don Abel Stearns (Padon 1985:4-
8), one of the wealthiest men, landowner and cattle rancher in the early days of 
California. 
Santa Monica never developed as a port city or center of commerce.  Rather, 
Santa Monica developed as a residential and resort type community, facilitated 
by the broad beaches of its “Gold Coast” and proximity to the Hollywood rich and 
famous, as well as its passenger railroad service to and from Los Angeles.  In 
1886, Santa Monica incorporated as an independent city.  Two years later, 
Senator Jones provided a deed of title for 300 acres of land for the establishment 
of the Pacific Branch of the National Asylum for Disabled Volunteer Soldiers and 
Sailors of the Civil War, now known as the National Home for Disabled Volunteer 
Soldiers (Robinson 1939; Bonner 1998; U.S. Department of Veterans Affairs 
2006). 
The aircraft industrial giant Donald Douglas came to Santa Monica in the early 
1920s and was responsible for building the “World Cruisers.”  These World 
Cruisers made the first around-the-world-flights, thereby putting Santa Monica on 
the map, with respect to the aviation community.  In 1929, the first women’s 
cross-country air race was held in Santa Monica, and enlisted the likes of Amelia 
Earhart and Pancho Barnes; the latter beating the former by 24 minutes.  In 
addition, General Dwight D. Eisenhower stated that the Douglas C-47s were 
instrumental in America’s victory in World War II (Gabriel 2006; Pancho Barnes 
Enterprises, Inc. n.d.). 

Pacific Electric/Santa Monica Air Line Railway/Venice Short Line 
The steam operated Los Angeles and Independence Railroad was built in 1875 
and connected Los Angeles to Santa Monica.  Two years later, the railroad was 
sold to the Southern Pacific Railroad (SPRR) and remained in service as a steam 
driven operation until 1908, at which time the rail line was converted to electric.  



42 
 

In 1891, the SPRR completed the construction of the Long Wharf, or Port Los 
Angeles, thereby supplementing its railroad service for freight and passenger 
needs.  The structure was one-mile in length, and “was hailed as the largest and 
longest wharf in the world.  It incorporated two sets of rail lines (one standard 
track and the other narrow gauge) that branched into seven tracks at the 
seaward end of the wharf” (Bonner 1998; Basten 1974).  The selection of San 
Pedro, in 1897, as a major ocean shipping port severely hampered the growth 
and development of Santa Monica as a center of commerce, sea shipping, and 
railroad freight location (Electric Railway Historical Association of Southern 
California [ERHA] n.d.).  The Long Wharf was eventually dismantled (Basten 
1974). 
In 1897 the Pasadena and Pacific Railroad, a separate railroad enterprise, more 
fully developed its rail line between Hill and 4th Street in Los Angeles to the 
Vineyard Junction, and included a double-tracked meandering rail line that 
provided service between Vineyard, Santa Monica, Venice, Pico Boulevard, and 
Broadway in Los Angeles.  In 1902 the Los Angeles Pacific Railroad, formerly the 
Pasadena and Pacific Railroad further extended its rail service and developed 
the Venice Short Line to provide service to the Ocean Park area, via the Palms 
Division, a more westerly route from Vineyard to Ocean Park (ERHA n.d.). 
Meanwhile, the SPRR leased its right-of-way to various electric railway 
companies beginning in 1908, the year the rail line was electrified.  These electric 
railways included the Old Pacific Electric, Los Angeles Pacific, Los Angeles 
Interurban, Los Angeles & Redondo, Riverside & Arlington, San Bernardino 
Valley Traction, Redlands Central, and the San Bernardino Interurban Railway 
(ERHA n.d.).  During this time of rapid independent railroad development, Henry 
Edwards Huntington, a railroad magnate and entrepreneur, had built up his 
electric railroad system empire, the Red Car Line, as well as acquired 51% 
ownership of the Pacific Light and Power Company, thereby monopolizing the 
electric railroad system in Los Angeles (Walker 2006). 
In 1911, the aforementioned electric railway companies of the time merged, and 
were known as Pacific Electric (PE), a shared investment between PE and 
SPRR.  In regards to the Project area, there were two railroads are of historic 
importance. The first railroad, the PE right-of-way (ROW) was known as the 
Santa Monica Air Line. It was this portion of the Western District of the PE that 
serviced passenger and freight movement between Los Angeles and Ocean Park 
in Santa Monica.  An “Air Line” “literally means a straight line through the air 
between two points.  Therefore, it is used in the railroad industry to indicate a 
railroad line that directly connects two places without curves or winding routes” 
(ERHA n.d.). 
Within the Project Area, remnants of these earlier electric railroad lines, and a 
possible trolley line, are identified via some of the streets and avenues located to 
the south and east of the Oakwood Avenue Project Area, the Rialto 
Court/Crescent Place Project Area, and the Abbot Kinney Project area.   
Specifically, Venice Boulevard to the southeast and Electric Avenue to the west, 
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were at one time rights-of-way locations for electric train/trolley lines within the 
local area. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
      
   
    
 
 
 
 
  
 
 
 
Figure 5.  Pacific Electric System Map (ERHA n.d.); General Project vicinity located within      
                       red circle. 

 
The second railroad was the Venice Short Line that was owned and operated by 
the PE.  However, rapid industrial, commercial, and residential development of 
the Los Angeles Basin resulted in increased reliance on the automobile.  In turn, 
this change created severe road congestion leading to the evolution of road-
based mass transit, otherwise known as bus transportation.  Eventually, buses 
became the mass-transit of choice, and the Venice Short Line and the Santa 
Monica Air Line were discontinued and abandoned around the 1950s. The SPRR 
continued to operate freight lines throughout the Project area until the 1980s 
(ERHA n.d.). 
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                   Figure 6.  The Electric Tram, or Motormanette, circa 1920s (ERHA n.d.). 

 

Venice Electric Trams 

A novel and unique form of semi-mass transit also existed within the general 
area apart from what has already bee n discussed and the gondolas within the 
canals of Venice. More specifically, an electric transportation system that ran 
between and along the boardwalk of Santa Monica to the Ocean Park Pier in 
Venice (circa 1910-1029) was called the Motormanette. The “motormanette” or 
electric trams transported roughly a dozen passengers along the aforementioned 
boardwalk and commercial districts of the area.  The reason for their demise is 
unknown, but likely related to the fire that destroyed the pier in the early 1920s, 
redevelopment of the area, and the ensuing Great Depression.  
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ARCHIVAL RESEARCH and RESULTS 
The initial cultural resource archival and record search for the Project was 
undertaken at the South Central Coastal Information Center (SCCIC) located on 
the campus of California State University, Fullerton by an ArchaeoPaleo 
Resource Management, Inc. archaeologist.  The SCCIC is part of the greater 
California Historical Resources Information System (CHRIS) which is California’s 
overall informational repository for archaeological and historical documents. The 
SCCIC houses documents regarding known sites and historical buildings within 
the Los Angeles, Ventura, and Orange Counties. This research consisted of 
reviewing all known archaeological reports and literature, a review of the USGS 
7.5' Beverly Hills (1966 Photorevised 1995) topographic quadrangle that contains 
data on historic and prehistoric properties, as well as the 15' and 30' series 
historic quadrangle maps of Santa Monica dated 1902 (reprinted in 1906), and 
1921, and 6' series dated 1926.  Additional review of the California Points of 
Historical Interest (CPHI) and California State Historic Resources Inventory (HRI) 
lists, the NRHP listing, and the National Historic Landmarks (NHL), and the City 
of Los Angeles Historic Cultural Monument (HCM) listing was also undertaken.  
This archival research, map-based and resource inventory review (CPHI, HRI, 
NRHP, NHL, and HCM), and literature search, yielded a positive result for 
possible cultural resources within ¼-mile, as well as, identified previously located 
cultural resources of archaeological type (2) and historic architectural type (1) 
located within ½-mile and 1-mile of the Project areas (Tables 2, 3 and 4). 
In 1985, Beth Padon M.A./RPA, identified six fragments of marine shell on a 
parcel of land to the northwest of, and immediately adjacent to, the Penmar 
Municipal Golf Course.  Marine shell fragments are often identified as artifact 
constituents pertaining to prehistoric archaeological sites in coastal regions, 
since Native Americans and other groups used them as a food substance. The 
presence of marine shells, in context with other items, would constitute an 
archaeological site.  In this regard, however, Ms. Padon indicated that the shell 
fragments were likely not culturally related (Padon 1985: 4).  However, no 
additional investigation was conducted to confirm or deny the presence of an 
archaeological resource in this area. Although unlikely, it is possible that a 
subsurface archaeological resource may be present. 
Archaeological site number CA-LAn-1061/H is a multi-component site consisting 
of prehistoric and historic artifacts.  The site is located approximately .7-mile to 
the northwest of the Project area, and southwest of a geologic feature historically 
known as “Indian Hill”.  The site CA-LAn-1061/H was identified by David Whitley, 
Ph.D./RPA in 1980 as a light scatter of shellfish fragments associated with chert 
and chalcedony flaked-stone debitage. 
The second archaeological site, CA-LAn-1123 (dually recorded as an isolate, 19-
00215) consists of similar materials, although slightly more concentrated, and 
was identified by Clay Singer, M.A. /RPA, in 1986; a low density scatter of lithic 
and shellfish fragments, bifacial thinning flakes of chert, and a core-tool of jasper 
identified in the yard of a private residence located at 726 Copeland Ct, Santa 
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Monica, CA.  Mr. Singer indicated that the site is possibly Early to Middle Period, 
given the decomposed and weathered state of the shellfish fragments. 
Interestingly, Mr. Singer went on to discuss the proximity of CA-LAn-1123 to a 
place he referred to as “Indian Hill.”  The term “Indian Hill” appears to refer to 
“…a scattering of artifacts that have been found in an area roughly banded by 
Ocean Park Boulevard, Lincoln Boulevard, Rose Avenue, and Main Street, all of 
which are in the City of Santa Monica” (Frierman 1995: 4), and are likely 
“…remnants of the former occupation of the hill-like terrace known as Indian Hill” 
(Singer 1982).  Additionally, Mr. Singer garnered additional information from Dr. 
William Wallace regarding a cogstone artifact recovered at the site, as well as a 
more specific site location and possible artifact collection.   

“Information thus far developed seems to indicate that the major focus of the site 
may have been on the northern flank of the hill, the site of the old SMCC campus 
and the present SM High School campus.  Two attempts at contacting someone 
at SMHS regarding a reputed collection from the site have proved fruitless” 
(Singer 1982).   

Although in close proximity to the aforementioned CA-LAn-1061/H, Mr. Singer 
does not believe the two sites are related given their near-polar opposite 
locations down-slope of the hill in question.    
The historic architectural resources within ½-mile and 1-mile of the Project Areas 
include 19-186639, located at 1935 Walgrove Ave; New Life Full Gospel Church.  
The historic building was constructed in 1955, and has been determined not 
historically significant, and is currently ineligible for the NRHP and CRHR.  
Additional historic architectural resources within ½-mile and 1-mile of the four 
Project areas can be found in Table 4. 
A review of Sanborn Fire Insurance Company Map for the Venice District of Los 
Angeles, dated 1918 with corrections made circa 1950 (Sheet 89), indicates 
several of the historic properties observed along the Rialto Court/Crescent Place 
Project area existed prior to 1920.  Specific to the Project APE in this area, is the 
dwelling present circa 1918, and believed to exist today at the aforementioned lot 
located northwest of the intersection of Rialto Court and Crescent Place. 
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Figure 7.  Sanborn Map for Los Angeles-Venice District, Sheet 89, Volume (1918-1950).                  
The lot of concern for the Rialto Court/Crescent Place Project Area is highlighted in blue, 
and the location of the sewer line is approximated in red. 

                         * Note: Rialto Avenue is now Palms Boulevard, and the un-named alleyway is now Rialto Court. 
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Author  
LA # 

Report Title  Site Description ¼ 
mile 

½ 
mile 

½ to 
1mile 

Padon, 
Beth  
(LA1480) 

An Archaeological Assessment of 
Tentative Tract no. 43805, Santa 
Monica, Los Angeles County, CA 

- Survey  - - 

Peak & 
Associates   
(LA1975) 

Cultural Resource Survey and 
Clearance Report for the Proposed 
American Telephone and 
Telegraph Los Angeles Airport 
Central Office to the Santa Monica 
Central Office Fiberoptic 
Communication Route 

- Survey  - - 

Barbara, 
Sylvia 
(LA7841) 

Project Proposes to Construct Curb 
Ramps at Various Location on 
Pacific Coast Highway: Pier 
Avenue to Topanga Canyon 
Boulevard and on Route 27 
Mulholland Drive 

2 survey (sites 
out of Project 
area) 

-   

Bonner, 
Wayne  
(LA9342) 

Cultural Resource Records Search 
and Site Visit for T-Mobile 
Candidate SV11374E (palms-
Redwood ROW), 13329 Palms 
Boulevard, Los Angeles, Los 
Angeles County, California 

- records search 
and survey 

-  - 

Duke, Curt 
(LA5188) 

Cultural Resource Assessment: 
Cingular Wireless Facility no. LA 
907-07 Los Angeles County, CA  

- records 
search, historic 
building asses. 

-  - 

Frierman, 
Jay D. 
(LA3675) 

Phase I Archaeological Survey of 
Undeveloped Lot at 2870-2809 
Lincoln Boulevard, Santa Monica, 
California 90405 

- records search 
and survey 

-  - 

Breece, Bill 
(LA352) 

Unknown-missing from SCCIC - records search 
and survey 

- -  

Singer, 
Clay 
(LA1567) 

Cultural Resource Survey/Impact 
Assessment: 733 Hill St., Santa 
Monica, Los Angeles County, CA 

- records search 
and survey 

- -  

Table 2.  Archival Records Search Results-Studies 
 
 

Author and 
Year 

Report Title  Site (19-) or 
CA-LAn- 

 

Description ¼ 
mile 

½ 
mile 

1+mile

Whitely, David 
(1980) 

SITE 
RECORD 

CA-LAn-
1061/H 

Prehistoric site   - 

Marvin-Judith 
(2001) 
 

SITE 
RECORD 

186639 Historic building  - -  

Singer, Clay 
(1980) 

SITE 
RECORD 

CA-LAn-1123 Prehistoric site - -  

Singer, Clay  
(1980) 

SITE 
RECORD 

19-100215 Isolated prehistoric 
artifacts 

- -  

Table 3. Archival Records Search Results-Site  
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HCM 
# 

Name Address City, State, 
and/or 

National 
Significance 

¼ 
mile 

½ 
mile 

½ to 
1mile 

927 Strudevant 
Bungalow 

721 Amaroso Place City  - - 

926 Kinney-Tabor 
House 

1310 South Sixth 
Avenue 

City  - - 

749 Venice City Hall 681 East Venice 
Boulevard 

City  - - 

724 Venice of America 
Home 

1223 Cabrillo Avenue City  - - 

595 Venice Division 
Police Station 

685 Venice  Boulevard City  - - 

2510 Venice Library 1406-1414 Electric 
Avenue/610-614 
Cabrillo Ave 

National    

532 Venice Arcades 
(including 
columns/capitals) 

67-71 Windward 
Avenue 

City    

656 “Binoculars” 340 Main Street City -  - 
270 Canal System Washington Boulevard; 

Venice Boulevard; 
Strongs Drive; Ocean 
Avenue 

City -  - 

2370 Canal System Sherman Canal; Linnie 
Canal; Howland Canal; 
Grand Canal; Eastern 
Canal; Carroll Canal 

National -  - 

- SA-ANGA Location withheld-
Traditional Cultural 
Property/Sacred Burial 
Ground for Gabrielino 
Indians 

- - -  

 Table 4. Archival Records Search Results-City of Los Angeles, Historic Cultural 
Monuments 
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SITE SURVEY and ASSESSMENT 

Methodology 
Shannon Loftus, M.A.H.P. /R.P.A., of APRMI conducted the cultural resource site 
survey of the Penmar Project APE on January 3, 2009.  Ms. Robin Tuner 
Principal Investigator of APRMI and Ms. Loftus conducted the cultural resource 
site survey of the remainder of the Project Areas APE on March 23 and 27, 2009, 
upon receipt of the additional utility upgrade and Project relocation areas.  Ms. 
Loftus walked the Penmar Project area in a single line along the pipeline location 
and in a zigzag transect pattern at 4 meters apart at the reservoir, force main and 
pump locations, and associated lay-down or staging areas within the park. The 
proposed location of the new force main and reservoir were visually assessed for 
cultural resources of archaeological (prehistoric and historic) and historic 
architectural type.  The surveyed locations included the three new proposed 
force mains that are to be located within the alley between Warren Avenue 
southward to Rose Avenue along Frederick Street, and the length of Rose 
Avenue from Frederick Street and eastward to Penmar Municipal Golf Course 
parking lot, south across Rose Avenue to the Penmar Recreation Center, 
northeast of the intersection Penmar Avenue.  In addition, the proposed location 
of the new reservoir within the open park area of the Penmar Recreation Center 
was surveyed as bound by Penmar Avenue in the north, Lake Street in the south, 
Penmar Avenue in the West, and roughly Walnut Street in the east.  All locations 
were photographed and GPS coordinates taken.  These photographs are 
attached as Appendix B in this document. 
Ms. Turner and Ms. Loftus walked the proposed Project APE, the proposed 
locations for utility upgrade and relocation of the existing sewer line within the 
remaining Project Areas (Oakwood Avenue Project Area, Rialto Court/Crescent 
Place Project Area, and Abbot Kinney Boulevard Project Area).  All of these 
Project Area APE’s are located to the north and northwest of the historic Venice 
Canals system, and are within an area of high-density historic architectural 
resources, as previously indicated in Table 4 of the Archival Research section.  
The Project Areas APE were visually assessed for cultural resources and 
overview photographs taken.  These photographs are attached as part of 
Appendix B in this document. 
 
Survey Results 

Penmar Project APE-Archaeological Resources 
No new archaeological resources of prehistoric or historic type were identified 
within the Penmar Project APE.  However, visibility of the ground surface was 
<5% given the paved and landscaped nature of the Project APE. 
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Penmar Project APE-Historic Architectural Resources 
The Penmar Project APE is located within the roadbed of Rose Avenue, the alley 
between Warren and Rose Avenues, the parking lot of the Penmar Municipal 
Golf Course, and beneath the grounds of the western half of the Penmar 
Recreation Center.  No historic architectural resources exist within the APE; 
however, the Project APE passes through a late-historic period of local 
residential development.  Specifically, the residential development is a mix of 
Ranch Style architecture, circa 1935-1960.  Several of the homes evince the 
California Ranch-Bungalow style, in that the structures still exhibit hangover, or 
transitional style from the earlier Craftsman Bungalow (circa 1929-1930) and 
Minimal Traditional (circa 1935-1960) style; typed by wide overhanging eaves, 
front gabled entries, minimal fenestration, and a simple rectangular style in a 
concentrated space, as opposed to the later Ranch Style which exhibits a more 
rambling rectangular layout. 
More specifically, several of the dwellings exhibit a post World War II influence 
that consists of an asymmetrical Tudor-like front gable, which also provides a 
covered entry to the dwelling, and the aforementioned more rambling rectangular 
layout.  In addition, these front gabled dwellings also exhibit an East Asian 
influence at the roof line; a slight lift in the roof pitch at the periphery with 
occasional minimal projection, resulting in a shallow, concave roof-line 
appearance (Bricker 2000), often associated with Japanese and Chinese 
architecture. 
The Ranch Style home was popularized during the early years of World War II as 
a result of federal limitations on construction, thereby limiting the available 
material, resulting in a dwelling of efficiency in design and materials (Bricker 
2000), hence the lack of fenestration.  During the latter years of the war, as well 
as post-war, the Ranch Style home became adapted to regional and cultural 
influence (ibid), to include the East Asian influence described, as a seemingly 
popular trend in southern California.  Equally popular, and also present along the 
Project APE corridor, is the more simplified Ranch Style that persisted until the 
late 1960s; built with a rambling layout, low-pitched roof, and minimal 
fenestration. 
The Penmar Municipal Golf Course Clubhouse building is located immediately 
north and adjacent to the Project APE located within the parking lot.  The 
Clubhouse is a modern-era building (circa 1960s) with a Neo-Mediterranean 
influence.  The building exhibits a Spanish tile roof, colonnaded walkway, multi-
lite windows, has side gabled entry, with multiple side gables end-to-end. 
Although the Project APE passes through this late-historic period corridor, none 
of the dwellings are located within the APE (the construction footprint) and none 
will be adversely affected.  Therefore, the dwelling units were not individually 
inventoried, nor assessed for historic significance per the CEQA or the NHPA.  
They are noted for their historic nature, and proximity to the Project APE. 
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Oakwood Avenue Project APE-Archaeological Resources 
No new archaeological resources of prehistoric or historic type were identified 
within the Oakwood Avenue Project APE.  However, visibility of the ground 
surface was <5% given the paved and landscaped nature of the Project APE. 

Oakwood Avenue Project APE-Historic Architectural Resources 
The Oakwood Avenue Project APE is located within the roadbed of Oakwood 
Avenue.  Specifically, the APE is located 100-feet north of the intersection of 
Oakwood Avenue and Palms Boulevard in the northwest, and southward to the 
intersection of Oakwood Avenue and Rialto Court in the southeast. 
Immediately adjacent to the APE is a tightly configured residentially developed 
neighborhood of numerous historic dwellings of various architectural styles and 
periods, evidentiary of the early 1900s to the latter half of the 20th Century.  
Examples of architectural styles include; Colonial Revival, Craftsman Bungalow, 
Minimal Traditional and early Ranch transitional forms, and National Folk, and 
Hipped Vernacular types, and remodeled/updated varieties of each. 
 

Rialto Court/Crescent Place Project APE-Archaeological Resources 
No new archaeological resources of prehistoric or historic type were identified 
within the Rialto Court/Crescent Place Project APE.  However, visibility of the 
ground surface was <5% given the extremely narrow paved pedestrian trail 
(approximately 6-feet in width), inaccessibility to the private yards of the 
homeowners adjacent to the trail, and heavily vegetated and landscaped nature 
of the Project APE. 

Rialto Court/Crescent Place Project APE-Historic Architectural Resources 
The Rialto Court/Crescent Place Project APE is located within the City of Los 
Angeles property right of way and close to private property along the extremely 
narrow paved pedestrian trail (approximately 6-feet in width) of Crescent Place 
from Palms Boulevard and eastward to the intersection of Rialto Court. This trail 
serves as pedestrian access to the rear yards and entrances to numerous 
historic residences.  As previously stated, the sewer line and other utilities (gas 
and electric) are located near a portion of the private yards of the adjacent 
residential properties.  The Project APE turns northward at the intersection of 
Rialto Court, and is located within a paved roadbed of an alleyway, to the 
intersection of Rialto Court and Shell Avenue.  This alleyway serves as 
automobile access to the rear of adjacent historic and modern-era residences.  
The intersection of Rialto Court and Crescent Place is a transitional corridor 
between automobile alleyway and pedestrian trail, characterized by a white metal 
arbor overgrown with ivy and historic Simon brick paver (circa 1930s)  footpath. 
Immediately adjacent to the APE is a tightly configured residentially developed 
neighborhood of numerous historic dwellings of various architectural styles and 
periods, evidentiary of the early 1900s to the latter half of the 20th Century.  
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Examples of architectural styles include; Colonial Revival, Craftsman Bungalow, 
Minimal Traditional and early Ranch transitional forms, Modern, and National 
Folk/Hipped Vernacular types.  There is also a “Venice of America” historical 
residence of local historical society importance located just southeast of the APE 
along the Crescent Place Trail. Additionally, some of the residences feature 
contributing elements to their historic setting and location, such as well-
developed and tailored landscapes, unique gates and fences reflective of iron-
work artistry, wood carving, and such, as wells the occasional custom address 
placard, some of which indicate a local historic significance of the residence.  
Some of the homes also feature moderate to extensive remodeling and updating 
of the original historic buildings. 
The lot located northwest of the Rialto Court and Crescent Place intersection is 
of concern as the sewer line proposed for upgrade lies close to the private yard 
of the residence(s) but within the city right of way. This property was inaccessible 
at the time of survey, due to heavy vegetation (tall trees and dense vine type 
plants), and a stuccoed wall impeding access, along the Crescent Place 
pedestrian trail.  One area of visibility on the north-side of the lot, revealed a two 
story, salt-box roofed dwelling, with clapboard (or beveled siding), of historic age.  
The dwelling appears to encroach very close to the fence and wall encompassing 
the sides (south) and rear (east) of the property.   Additional structures may be 
present as the lot evinces multiple mapped addresses for Crescent Place and 
Palms Boulevard, but inaccessibility prohibited in-depth visual inventory of the 
lot. 

 

Abbot Kinney Boulevard Project APE-Archaeological Resources 
No new archaeological resources of prehistoric or historic type were identified 
within the Abbot Kinney Boulevard Project APE.  However, visibility of the ground 
surface was <5% given the paved and landscaped nature of the Project APE. 

Abbot Kinney Boulevard Project APE-Historic Architectural Resources 
The Abbot Kinney Boulevard Project APE is located within the northeastern 
portion of the roadbed at the intersection of Abbot Kinney Boulevard and Palms 
Ave.  Immediately adjacent to the APE is a tightly configured commercial and 
mixed-use residential/commercially developed corridor within the shopping 
district of downtown Venice.  The buildings along the APE are reflective of 
various architectural styles and periods, evidentiary of the late 1800s, early 
1900s, and the mid- latter half of the 20th Century.  Examples of architectural 
styles include; Two-Part Commercial Block, One-Part Commercial Block, 
Colonial Revival, Craftsman, Minimal Traditional, Art Moderne, Shed, National 
Folk, and Vernacular types, as well as remodeled/updated varieties of each. 
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Native American Contact 
The Project is located within the traditional homeland territory of the Gabrielino 
Tongva people.  In addition, the Project Location is within 1-mile of a known 
Gabrielino Traditional Cultural Property, known as Sa-Anga, a sacred burial 
ground.   A government-to-government level consultation with interested Native 
American parties is required as part of environmental studies inclusive of public 
funds (local, state, and/or federal).  As part of the due diligence effort put forth by 
APRMI, the Native American Heritage Commission (NAHC) in Sacramento, 
California was queried in early January 2009 for input as to a listing of potentially 
interested parties of California Indian descent.  In addition, the NAHC was also 
asked to provide a list of any known sacred lands may exist with the Project APE.  
The request to the NAHC was made via letter from APRMI and the NAHC 
Sacred Land File request form, including full project description and topographic 
map with highlighted Project APE.  Upon receiving the information from the 
NAHC, APRMI President, Ms. Robin Turner, called each of the Native Americans 
listed as an interested party to confirm their address and to let them know of the 
pending documentation that was being sent to them regarding the Project. The 
telephone calls were made on January 7, 2009 and letter with the Project 
description and area maps were sent to each individual on the same day. The 
Native American responses to the contact letter and the final Contact Log are 
attached as Appendix B of this document. Once the initial contact process has 
been completed, formal Native American Consultation can begin resulting in a 
government-to-government discussion between the lead agency and the Native 
American interested parties. 
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MANAGEMENT RECOMMENDATIONS 

Summary 
The Penmar Project Area is surrounded by late-historic era residential 
development. The Project APE connects to the municipal park facilities of the 
Penmar Municipal Golf Course and the Penmar Recreational Center. This 
localized area includes a golf course, ball fields, bleachers, and is landscaped 
with non-indigenous ornamental plants and grasses.  Based on the results of an 
archival search, literature research, and Native American input, it has been 
determined that the Penmar Project Area is located within an area of known 
and/or potential prehistoric resources.  During the site survey, ground surface 
visibility was limited due to modern landscaping and roadway, therefore 
precluding an accurate visual assessment for prehistoric archaeological sites, 
features, or artifacts.  Although not assessed, the buildings do not appear to 
possess the qualities of historically significant resources under CEQA or the 
NHPA, nor do the buildings appear to be adversely affected by proposed Project 
construction activities, as the building and its setting of location (developed 
residential lot) are located outside the Project APE. 
The Oakwood Avenue Project Area is located within the roadbed of a tightly 
configured and historic-era residentially developed neighborhood.  During the site 
survey, ground surface visibility was limited due to modern landscaping and 
roadway, therefore precluding an accurate visual assessment for prehistoric 
archaeological sites, features, or artifacts.  Although not assessed, the buildings 
do appear to possess the qualities of historically significant resources under 
CEQA or the NHPA, as well as possibly at the local level.  However, the buildings 
and their setting of location (developed residential lots) do not appear to be 
adversely affected by proposed Project construction activities, as they are 
located outside the Project APE. 
The Rialto Court/Crescent Place Project Area APE is located immediately 
adjacent and north of the paved pedestrian trail along Crescent Place, and/or 
privately owned and developed residential lots of historic residences.  In addition, 
a northward portion of the APE is located within the roadbed of an intersection 
alleyway along Rialto Court.  The Crescent Place trail is bound to north and 
south by tightly configured and historic-era residentially developed lots.  During 
the site survey, ground surface visibility was limited due to modern landscaping 
and inaccessibility to the private lots of the historic properties, therefore 
precluding an accurate visual assessment for prehistoric archaeological sites, 
features, or artifacts.  Although not assessed, the building on the lot located at 
the northwestern corner of the intersection of Rialto Court and Crescent Place 
does appear to be historic and may possess the qualities of historically significant 
resources under CEQA or the NHPA, as well as possibly at the local level.  In 
addition to the historic building at this afore mentioned location, the rest of the 
buildings along Crescent Place, which includes their setting of location and 
tailored landscapes, as well as contributing architectural elements (fences, gates, 
and placards) are considered historic as well.  Although it is believed that the 
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internal sewer pipe reaming proposed at this Project Area will not directly 
adversely affect the historic properties, there is an elevated risk that ground 
disturbing activities may be required.  If construction related ground disturbing 
activities are necessary, then the property located (dwelling and landscape) at 
the lot northwest of Rialto Court/Crescent place would be adversely affected by 
the Project. 
The Abbot Kinney Project Area is located within the roadbed of a tightly 
configured and historic-era commercial and mixed-use residential/commercially 
developed shopping district.  Locally, the Project Area is overseen by the Abbot 
Kinney District Association, a non-profit 501c (3) dedicated to the preservation, 
revitalization, and rehabilitation of this local commercial district (not officially 
recognized).  During the site survey, ground surface visibility was limited due to 
modern landscaping and roadway, therefore precluding an accurate visual 
assessment for prehistoric archaeological sites, features, or artifacts.  Although 
not assessed, the buildings do appear to possess the qualities of historically 
significant resources under CEQA or the NHPA, as well as possibly at the local 
level.  However, the buildings and their setting of location (developed commercial 
and mixed-use residential/commercial lots) do not appear to be adversely 
affected by proposed Project construction activities, as they are located outside 
the Project APE. 
 

Mitigation Recommendations 
Archaeological Cultural Resources 
The management mitigation recommendations for cultural resources within the 
four preferred Project Areas and Project alternatives are based on the following; 
first, as a result of only <5% ground visibility at the time of the site survey 
process, the APRMI archaeologist was unable to assess the ground surface for 
potential archaeological resources.  As a result of the lack of ground surface 
visibility, and the potential for the recovery of cultural materials due to 
surrounding site data found during the archival and literature search and Native 
American contact stories, it is recommended that the Lead Agency require 
construction monitoring services by a qualified archaeologist.  This monitoring 
service will help to assure that if cultural resources are uncovered, they will be 
mitigated to a less-than-significant effect on the cultural resources.  If the 
archaeologist deems that there is a low potential for finding cultural materials 
once construction activities have began, then construction monitoring would no 
longer be required. The second mitigation measure recommendation is to 
implement a Cultural Resources Monitoring and Mitigation Plan (CRMMP) prior 
to project start up.  The CRMMP should include, but not limited to, construction 
monitoring protocol of all ground disturbing Project related construction activities; 
a construction worker training protocol and program; and a cultural resource 
recovery and processing protocol if cultural resources are discovered.   
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After all cultural resource construction monitoring is complete, if artifact, sites, or 
features are located; laboratory preparation, analysis, cataloging, curation, and 
final acceptance to a legal repository will be required. A final Report of Findings 
will be required to fulfill the federal and state regulations and requirements. 
 
Historic Architectural Cultural Resources 
The management mitigation recommendations for historic architectural cultural 
resources within three of the four preferred Project Areas and Project alternatives 
is based on the following; the Project Areas APE of the Penmar Project Area, the 
Oakwood Avenue Project Area, and the Abbot Kinney Project Area are located 
within roadbeds and do not appear to adversely affect the historic architectural 
properties (residential or commercial).  As a result, no further action is required 
beyond the aforementioned Cultural Resources Monitoring and Mitigation Plan 
(CRMMP) prior to Project start up. 
The Rialto Court/Crescent Place Project Area APE may lie partially within the 
residentially developed, and possible historic home-site of the property(ies) 
located at the lot northwest of the intersection of Rialto Court and Crescent 
Place, and is immediately adjacent to the narrow (~6-feet in width) paved 
pedestrian trail along Crescent Place. This is the location where the properties 
may have encroached onto the 30 foot easement of the city owned right of way. 
The pipe reaming activities will mitigate all potential effects to these property(ies). 
As a result of the lack of accessibility to the historic home-site and lack of visual 
observation due to intense vegetation and landscaping, as well as, limited visual 
assessment of architectural integrity and historical significance, (to include 
potential for archaeological cultural materials), due to surrounding site data found 
during the archival and literature search, to include Native American contact 
stories, it is recommended that the Lead Agency require construction monitoring 
services by a qualified archaeologist that is familiar with historic architectural 
resources, in addition to the following recommendation.  
Should ground disturbing activities be required during the internal pipe reaming 
of the sewer line, then a complete Phase II assessment of the historic 
significance of the residentially developed lot (known to encompass the 
aforementioned sewer line and any additional underground utilities proposed for 
relocation and upgrade activities, to include the proposed new locations of these 
utilities), should be undertaken.   
The location of the sewer line in relation to the known dwelling and any additional 
dwellings, is approximated, but does not appear to be in conflict with the historic 
property, although any additional utilities are unknown to APRMI at this time.  
Given the approximate location of the sewer line and proposed internal pipe 
reaming, APRMI believes that performing a historic building inventory is 
unnecessary at this time and beyond the present scope of work.  However, 
should ground disturbance become necessary, this will be considered an 
adverse affect, and will necessitate the need for a Phase II assessment of the 
property (dwelling(s) and landscape).   
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The need for the historic building inventory(ies) is driven by the adverse affect 
that ground disturbing activities, if necessary, will have upon the setting of 
location that makes each historic property unique, as well as, possible adverse 
affect to the building itself if any addition or associated outbuilding structure were 
built over any of the unknown utilities (sewer, electric, and/or gas).  As with the 
other historic properties immediately adjacent to the Crescent Place trail, the 
setting of location is a contributing element to the historic properties as it includes 
the tailored landscaping and unique architectural elements previously described.   
The historic building inventory should include preparation of the appropriate State 
of California Department of Parks and Recreation forms, with photos of buildings, 
structures, and any objects, to include fencing, as well as documentation of the 
landscape.  Should the need arise for a Phase II assessment, then construction 
related work must stop while the assessment is conducted.  During the Phase II 
assessment, additional consultation with the property owner(s), and the local 
historical society of Venice for additional primary and secondary source 
information, as well as nuanced socio-cultural historical data pertaining to local 
neighborhood development should be undertaken.  The end result of a Phase II 
will provide the Lead Agency with a finding of determination of historical 
significance to further assist with forthcoming design and construction 
methodology, and to fulfill the federal and state regulations and requirements.  
The historical building assessment (Phase II) should be undertaken by a qualified 
architectural historian per Secretary of the Interior Standards.  In addition, the 
Phase II should be performed as a counterpart, but separate task, to the 
aforementioned Cultural Resources Monitoring and Mitigation Plan (CRMMP).   



59 
 

 
REFERENCES 

Alexander, Carolyn Elayne 
 1999 Venice, California. Images of America series.  Arcadia Publishing.  

Charleston, SC. 
Bakker, E. 
 1984 An Island Called California. University of California, Berkeley. 
Basten, Fred E. 
 1974 Santa Monica Bay the First 100 Years.  Douglas-West Publishers, 

Los Angeles, California. 
Bean, Lowell, J. and Charles R. Smith 
 1978 Gabrielino: In Handbook of North American Indians, Vol. 8, 

California.  William C. Sturtevant, general editor, Robert F. Heizer 
volume editor. Washington D.C.: Smithsonian Institution. 

Berger, R. et al. 
 1971 New Radiocarbon Dates Based on Bone Collagen of California 

Paleo Indians.  Berkeley: Contributions of the University Research 
Faculty, 12: 43-44; Berkeley, California. 

Bissel, R., and S. Gust 
 2001 Emergency Recovery Actions at CA-LAn-2828 (P.N. 19-002828), 

Los Angeles, Los Angeles County, California.  On file, South 
Central Coastal Information Center, California State University-
Fullerton. 

Bonner, Wayne 
 1998 Cultural Resource Monitoring; L.A. Cellular Site C5552.2, Venice, 

California.  On file, South Central Coastal Information Center, 
California State University-Fullerton. 

Brown and Caldwell 
 2008 Technical Memorandum No. 8: Utility Relocation/Replacement.  

Supporting document to the Penmar Water Quality Improvement 
and Runoff Reuse Project. Project No. 134381 

California State Parks 
 2007 “Admission Day, September 9, 1850.” 

<www.parks.ca.gov/?page_id= 23856> accessed 2/2008. 
Castillo, Edward D. 
 1998 Short Overview of California Indian History.  From, 

<http://www.nahc.ca.gov/default.html>, The Californian Native 
American Heritage Commission web page 

Cerra, Julie Lugo 
 2009 Personal Communication via email; January 13, 2009.   



60 
 

Ching, Francis, D.K. 
 1995 A Visual Dictionary of Architecture.  John Wiley & Sons, Inc., New 

York, New York 
Ching, Francis D.K. and Cassandra Adams 
 2001 Building Construction Illustrated, 3rd Edition. John Wiley & Sons, 

Inc., New York, New York 
City of Los Angeles 
 2001 General Plan: Conservation Element; Section 3: Archaeology and 

Paleontology; Section 5: Cultural and Historical; Section 15: Land 
Form and Scenic Vistas. On-file APRMI. 

City of Santa Monica 
 2008 Planning and Community Development Department website, < 

www.smgov.net/planning/>, accessed 1/2009. 
Colburn, Ivan P. 
 n.d. The Role of Antecedent Rivers in Shaping the Orange/Los Angeles 

Coastal Plain. Accessible on the web: <http://www.calstatela.edu/ 
dept/geology/ ColburnRivers.pdf>, July 21, 2008. 

County of Los Angeles 
 1995 Los Angeles County Code of Ordinance; Chapter 3.30: Historical 

Landmarks and Records Commission.  On-file APRMI. 
 2008 Los Angeles Draft General Plan, 2008: “Planning Tomorrow’s 

Greatest Places”; Section 7: Historic, Cultural, and Paleontological 
Resources.  On-file APRMI. 

Dibblee Jr., Thomas W. 
 1991 Geologic Map of the Beverly Hills and Van Nuys (South Half) 

Quadrangles, Los Angeles County, California (#DF31).  Santa 
Barbara, CA, Dibblee Geological Foundation. 

Dillon, Brian 
 1990 Archaeological Resources Survey and Implementation Evaluation 

for the Los Angeles Wastewater Program Management (NOS-
NCOS) Project, Los Angeles County, California.  On file, South 
Central Coastal Information Center, California State University-
Fullerton. 

 1994 Alameda District Plan, Los Angles, California Prehistoric and 
Historic Archaeological Research.  On file, South Central Coastal 
Information Center, California State University-Fullerton. 

Electric Railway Historical Association 
 n.d. Electric Railway Historical Association website, <www.erha.org> 

accessed 5/2008. 



61 
 

Frierman, Jay D. 
 1995 Phase 1 Archaeological Survey of Undeveloped Lot at 2870-2890 

Lincoln Boulevard.  On file, South Central Coastal Information 
Center, California State University, Fullerton. 

Gabriel, Louise 
 2006 Early Santa Monica. Images of America series.  Arcadia Publishing.  

Charleston, SC. 
Goldberg et al. 
 1999 The Metropolitan Water District of Southern California 

Headquarters Facility Project, The People of Yaanga?, 
Archaeological Investigations at CA-LAn-1575/H.  On file, South 
Central Coast Information Center, California State University-
Fullerton 

 2004 Cultural Resources Technical Evaluation for the California High 
Speed Train Project, Los Angeles-Orange County-San Diego.  
Available on line via link at the California High Speed Train website 
(subject to change). 

Gombach Group, The 
 2009 Pasadena California Arts and Crafts Architecture, 1895-1915. 

www.libingspaces.com/Pasadena_Arts_and_Crafts_Architecture; 
accessed 1/2009, article Copyrighted 1997-2008 

Harrington, John P. 
 1962 Preface. In California’s Gabrielino Indians, by Bernice E. Johnston.  

Southwest Museum, Los Angles. 
Heizer, Robert F. 
 1947 Francis Drake and the California Indians. University of California 

Publications in American Archaeology and Ethnology 42(3):251-
302. 

Jennings, Charles W. and Rudolph G. Strand 
 1991 Geologic Map of California:  Olaf P. Jenkins Edition, Los Angeles 

Sheet Compilation.  State of California, The Resources Agency, 
Department of Conservation. 

King, Chester 
 1990 Evolution of Chumash Society: A Comparative Study of Artifacts 

Used in Social System Maintenance in the Santa Barbara Channel 
Region Before A.D. 1804.  Revised PhD. dissertation with new 
preface and updated bibliography.  In The Evolution of North 
American Indians, a 31-Volume of outstanding dissertations edited 
by David Hurst Thomas, and published by Garland Publishing, New 
York. 

 1994 Prehistoric Native American Cultural Sites in the Santa Monica 
Mountains.  On file, South Central Coastal Information Center, 
California State University-Fullerton. 



62 
 

 1996 Archaeological Reconnaissance at 1436-1444 16th Street, Santa 
Monica, California.  On file, South Central Coastal Information 
Center, California State University-Fullerton. 

Kroeber, Alfred L. 
 1925 Handbook of the Indians of California.  Bureau of American 

Ethnology, Bulletin 78.  Washington, D.C.: Smithsonian Institution 
Laylander, Don 
 2000 Early Ethnography of the Californias: 1533-1825.  Coyote Press 

Archives of California Prehistory, no. 47. 
Lee, W. Storrs (editor) 
 1968 California: a Literary Chronicle. New York, NY, Funk and Wagnalls. 
Longstreth, Richard 
 2000 The Buildings of Main Street: A Guide to American Commercial 

Architecture.  Alta Mira Press; Walnut Creek, CA 
Loyola Marymount University 
 2009 Rancho La Ballona Map, 1876 (CSLA-11).  Housed in, The Thomas 

and Dorothy Leavey Center for the Study of Los Angeles Research 
Collection. 

Lugo Cerra, Julie 
 n.d. Culver City History: Early Settlers of La Ballona 

(Machados/Talamantes).<Culver City website: www.culvercity.org/ 
info/early_settlers.asp?sec=env>: accessed 1/2009 

Lunsford, James G. 
 1983 Memorial Park.  In The Ocean and the Sunset, the Hills and the 

Clouds: Looking at Santa Monica.  Copyright 1983, James W. 
Lunsford. 

Maki, Mary 
 1995 A Phase I Cultural Resource Survey of 0.53 Acre at 1151, 1155, 

1201, and 1212 Detroit Street; City of West Hollywood, Los 
Angeles County, California.  On file, South Central Coast 
Information Center, California State University-Fullerton. 

McAlester, Virginia and Lee 
 2006 A Field Guide to American Houses.  Alfred A. Knopf, New York. 
McCawley, William 
 1990 The First Angelino: The Gabrielino Indians of Los Angeles.  Malki 

Museum and Ballena Press, Banning or Novato, California. 
Moratto, Michael 
 1984 California Archaeology.  Academic Press, Inc.  Orlando. 
National Geographic 
 2002 TOPO! California.  Recreational Mapping Software.  Updated 

2/2008. 



63 
 

Padon, Beth 
 1985 An Archaeological Assessment of Tentative Tract No. 43805, Santa 

Monica, Los Angeles County, CA. On file, South Central Coastal 
Information Center, California State University, Fullerton. 

Pancho Barnes Enterprises, Inc. 
 n.d.  Pancho Barnes website ww.panchobarnes.com> accessed 4/2008. 
Public Broadcasting Service 
 2007 “Compromise of 1850 and the Fugitive Slave Act” in Part 4 1831-

1865 of Africans in America: Judgement Day.  
<www.pbs.org/wgbh/aia/Part4/ 4p295/htm> accessed 2/2008. 

Ramirez, Robert (APRMI) 
 2007 A Phase I Cultural Resource Assessment and Vertebrate 

Paleontologic Assessment for the Los Angeles Department of 
Water and Power District Cooling Plant and Distribution System 
Project in the City of Los Angeles, Los Angeles County, California.  
On file, South Central Coastal Information Center, California State 
University-Fullerton. 

Retro Renovation 
 2008 Ranch Homes, Their History and Distinguishing Characteristics.  

Retrieved from Retro Renovation website <www. 
retrorenovation.com/2008/12/28/ranch-homes-their-history-and-
distinguishing-characteristics/>; accessed 1/2009.  Article originally 
published in, Preserving the Recent Past 2, edited by Deborah 
Slaton and William G. Foulks, Washington, DC: Historic 
Preservation Education Foundation, National Park Service, and 
Association for Preservation Technology International, 2000. 

Robinson, W.W. 
 1939 Ranchos Become Cities.  San Pasqual Press, Pasadena, 

California. 
 

1939 Palms and Playa del Rey Together with Rancho La Ballona and 
Rancho Rincon del Los Bueyes.  <www.cheviothills.org/ 
Ranchos.htm>: accessed 1/2009. 

Sanborn Fire Insurance Company Map 
 1918 Los Angeles-Venice District, Sheet 89, circa 1918-1950 (corrected).  

Accessed online at <lapl.org>, Sanborn  Map Database. 
Singer, Clay 
 1882 Archaeological Site Record: CA-LAn-1123. On file, South Central 

Coastal Information Center, California State University, Fullerton. 



64 
 

1982 Archaeological Site (Isolate) Record: P19-100215. On file, South 
Central Coastal Information Center, California State University, 
Fullerton. 

Starzak, Richard 
 1994 Historic Properties Survey Report for the Proposed Alameda 

Corridor from the Ports of Long Beach and Los Angeles to 
Downtown Los Angeles, in Los Angeles County.  On file, South 
Central Coast Information Center, California State University-
Fullerton. 

Stickel, Gary 
 1994 Draft Report: A Cultural Resources Literature Search for the Rio 

Hondo Water Reclamation Program.  On file, South Central Coast 
Information Center, California State University-Fullerton. 

Strauss, Monica 
 2004 Archaeological Resources Assessment for the Proposed Public 

Safety Maintenance Facilities Master Plan Project, City of Los 
Angeles. On file, South Central Coast Information Center, California 
State University-Fullerton  

Torrence, Bruce 
 1979 Hollywood: The First 100 Years.  Hollywood Chamber of 

Commerce and Fiske Enterprises, Hollywood, California. 
United States Department of Veterans Affairs 
 2006 Office of Construction and Facilities Management; Historic 

Preservation.  National Home for Disabled Volunteer Soldiers. < 
www.va.gov/facmgt/ historic/NHDVS.asp>, accessed 4/2008 

United States Geological Survey 
 7.5’ Series Topographic Maps 
 1965 Beverly Hills (Photorevised from 1991) 
 15’ and 30’ Series Topographic Maps  
 1902 Santa Monica (Reprinted 1906) 
 1921 Santa Monica 
Unknown 
 2002 The Red Cars of Los Angles.  University of Southern California 

website, <www.usc.edu/libraries/archives/la/historic/redcars/>, 
accessed 4/2008. 

Wallace, William J. 
 1955 A Suggested Chronology for Southern California Coastal 

Archaeology.  In The Southwestern Journal of Anthropology 11 (3): 
214-230. 

Walker, Jim 
 2006 Images of Rail: Pacific Electric Red Cars. Arcadia Publishing. 

Charleston, SC. 



65 
 

Warren, Claude 
 1968 Cultural Traditions and Ecological Adaptation on the Southern 

California Coast.  In C. Irwin Williams, editor, Archaic Prehistory in 
the Western United States; Portals: Eastern New Mexico University 
Contribution in Anthropology 1(3) 1-14. 

Whitley, David 
 1980 Archaeological Site Record: CA-LAn-1061/H. On file, South Central 

Coastal Information Center, California State University, Fullerton. 
 
 



 

APPENDIX A 
 

LIST OF ACRONYMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



II 
 

ACHP  Advisory Council on Historic Preservation 
APE  Area of Potential Effect 
APRMI ArchaeoPaleo Resource Management, Inc. 
CCR            California Code of Regulations 
CEQA  California Environmental Quality Act 
CHL  California Historical Landmark 
CHRIS California Historical Resources Information System 
CPHI  California Points of Historic Interest 
CRHR  California Register of Historic Resources 
CRMMP Cultural Resources Mitigation and Monitoring Plan 
ERHA  Electric Railway Historical Association of Southern California 
HCM  City of Los Angeles, Historic Cultural Monument 
HRI  Historical Resource Inventory 
NAD  North American Datum 
NAGPRA  Native American Graves Protection and Repatriation Act 
NAHC   Native American Heritage Commission 
NEPA  National Environmental Policy Act 
NHPA  National Historic Preservation Act 
NRHP  National Register of Historic Places 
NHL  National Historic Landmark 
PE   Pacific Electric Railroad 
ROW   Right of Way 
PRC   Public Resource Code 
ROF  Report of Findings 
RPA  Register of Professional Archaeologists 
SCCIC South Central Coastal Information Center 
SHBC  State Historic Building Code (California) 
SPRR  Southern Pacific Railroad  
SVP   Society for Vertebrate Paleontology 
UTM  Universal Transverse Coordinates 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



III 
 

 
APPENDIX B 

 
PHASE I CULTURAL RESOURCE SURVEY PHOTOGRAPHS 
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Photo A1.  View to north from Rose Avenue at alley and storm-drain ditch 
between Warren Avenue and Rose Ave (Penmar Project Area). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A2.  View to southeast from north side of Rose Avenue and 
Frederick Street.  Notice the late-historic period Ranch style homes 

(Penmar Project Area). 
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Photo A3.  View to east from north side of Rose Avenue at Frederick 
Street, along proposed trench for force main (3) conduit in Rose Ave 

(Penmar Project Area). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Photo A4.  View to east-northeast from south side of Rose Avenue at 
Frederick Street, along proposed trench for force main (3) conduits in 

north half of Rose Avenue. Penmar Municipal Golf Course in 
background (Penmar Project Area). 
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Photo A5.  View to east-northeast from south side of Rose Avenue at 
Courtland Street, along proposed trench for force main (3) conduits in 

north half of Rose Avenue.  Penmar Municipal Golf Course in 
background (Penmar Project Area). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A6.  View to southeast from north side of Rose Avenue and 
Courtland Street.  Notice the late-historic period Ranch style home with 

East Asian influence at the roofline (Penmar Project Area). 
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Photo A7.  View to east-north east from Penmar Avenue and Rose 
Avenue at the parking lot of the Penmar Municipal Golf Course. The 

Clubhouse is visible in the right half of the photo, somewhat obscured by 
the trees and vehicles (Penmar Project Area). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A8.  View to east at Penmar Recreation Center, from Penmar 
Avenue (Penmar Project Area). 
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Photo A9.  View to east at Penmar Recreation Center from Penmar 
Avenue (Penmar Project Area). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A10.  View to east-northeast from western perimeter of ball field at 
Penmar Recreation Center (Penmar Project Area). 
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Photo A11.  View to west along Lake Avenue, from Walnut Avenue, south 
of the Penmar Recreation Center (Penmar Project Area). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A12.  View north from Lake Street at Penmar Recreation Center.  
Penmar Municipal Golf Course Clubhouse is in the right-background and 

parking lot in the left background (Penmar Project Area). 
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Photo A13. View to northwest along Oakwood Avenue and across Palms 

Boulevard Intersection (Oakwood Avenue Project Area). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A14.  View to southeast along Oakwood Avenue toward Rialto 
Court intersection (Oakwood Avenue Project Area). 
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Photo A15.  View to southwest, along southern side of street of Oakwood 
Avenue, southwest of Palms Boulevard (Oakwood Avenue Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo A16. View to northwest, along northern side of street of Oakwood 
Avenue, southwest of Palms Boulevard (Oakwood Avenue Project Area). 
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Photo A17. View to southwest of southern side of street, of Oakwood 
Avenue from Rialto Court (Oakwood Avenue Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo A18.  View to northeast, along northern side of street of Oakwood 

Avenue, from Rialto Court (Oakwood Avenue Project Area). 
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Photo A19.  View to northwest at historic residence at intersection of 
Oakwood Avenue and Rialto Court (Oakwood Avenue Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A20.  View to southeast along southern side of street of Oakwood 
Avenue, from Rialto Court (Oakwood Avenue Project Area). 
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Photo A21.  View to east along Crescent Place paved pedestrian trail, 

from Palms Boulevard (Rialto Court/Crescent Place Project Area). 
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Photo A22.  Historic home at southeast corner of Crescent Place and 
Rialto Court; 1603 Crescent Place (Rialto Court/Crescent Place Project 

Area). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo A23.  View north at Rialto Court, through the arbor located just west 

of 1620 Crescent Place (Rialto Court/Crescent Place Project Area). 
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Photo A24.  1620 Crescent Place, north side of pedestrian paved trail 
(Rialto Court/Crescent Place Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A25. 1621 Crescent Place, south side of paved pedestrian trail 
(Rialto Court/Crescent Place Project Area). 

 
 
 
 
 

*Note: 1609, 1615, and 1617 Crescent Place are located along the south 
side of the pedestrian trail between 1603 and 1621.  These three 

properties were neither visible, nor accessible.  
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Photo A26 and A27.  1622 Crescent Place, north side of the paved 

pedestrian trail.  Photo A27 illustrates gate feature (Rialto Court/Crescent 
Place Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



XVIII 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A28. 1624 Crescent Place, north side of the paved pedestrian trail 
(Rialto Court/Crescent Place Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo A29. 1623(?) Crescent Place, south side of paved pedestrian trail 

(Rialto Court/Crescent Place Project Area). 
 

 
 *Note: 1626 Crescent Place was neither visible nor accessible. 
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Photo A30.  1627(?), 1631(?), and 1633(?) Crescent Place, southside of 

pedestrian paved trail (Rialto Court/Crescent Place Project Area). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo A31. Simon brick paver footpath between Rialto Court and 

Crescent place (Rialto Court/Crescent Place Project Area). 
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Photo A32.  View north along Rialto Court, from Crescent Place (Rialto 
Court/Crescent Place Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A33. Rear of 1614 Crescent Place from Rialto Court (Rialto 
Court/Crescent Place Project Area). 
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Photo A34.  View north along Rialto Court, midway between Crescent 
Place and Oakwood Avenue (Rialto Court/Crescent Place Project Area). 



XXII 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A35.  View south along Rialto Court from Oakwood Avenue (Rialto 
Court/Oakwood Avenue Project Area). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo A36.  View to northeast at intersection of Palms and Abbot Kinney 

Boulevard (Abbot Kinney Boulevard Project Area). 
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Photo A37.  View to north side of Abbot Kinney Boulevard, just southeast 
of intersection of Palms Boulevard (Abbot Kinney Boulevard Project Area). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo A38.  View to north side of Abbot Kinney Boulevard, southeast of 
intersection of Palms Boulevard (Abbot Kinney Boulevard Project Area). 
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Photo A39.  View to northeast, north side of Abbot Kinney Boulevard, 
southeast of intersection of Palms Boulevard (Abbot Kinney Boulevard 

Project Area). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo A40.  View to southeast across Abbot Kinney Boulevard, from 
Palms Boulevard Intersection (Abbot Kinney Boulevard Project Area). 
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Photo A41.  View to east-southeast along south side of Abbot Kinney 
Boulevard, from Palms Boulevard intersection (Abbot Kinney Boulevard 

Project Area). 
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Native American Contacts Log 
LADPW Penmar Water Quality Improvement Project 

    
Name Affiliation Contact Type Comments 
Sam Dunlap Gabrielino. Luiseno, Talked to Sam by phone  Written response on January 7, 2009 states that 
 Cahuilla on Jan 7, 2009 a mitigation and monitoring plan be implemented. 
  Sent letter on Jan. 7, 2009 Per phone conversation, he wants to be part of 
      the NA Consultation process 

Cindy Alvitre Gabrielino Left voice message on phone No written response as of February 10, 2009 
  on Jan. 7, 2009  
  Sent letter on Jan. 7, 2009  
        
John Tommy Rosas Gabrielino Tongva Talked to John Tommy by phone Email response on January 7, 2009 stated that  
  on Jan. 7, 2009 he is interested in NA Consultation. By phone he 
  Sent letter on Jan. 7, 2009 stated that the area was sensitive to his family 

   ***He only wants written correspondence via email*** 

Anthony Morales Gabrielino Tongva Talked to Anthony by phone No written response as of February 10, 2009 
  on Jan. 7, 2009 By phone conversation he stated that the area 
  Sent letter on Jan. 7, 2009 was sensitive to his family and requests NA 
      Consultation 

Robert Dorame Gabrielino Tongva Talked to Robert by phone Written response received on Jan. 20, 2009. He 
  on Jan. 7, 2009 requests formal consultation and wants to  
   provide NA field monitoring services for project 
  Sent letter on Jan. 7, 2009 By phone conversation he stated that the area 
     was sensitive to his family & wants involvement 
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ArchaeoPaleo Resource Management, Inc. 
                       A full service Archaeology and Paleontology company 
                                                           SBE/WBE/DBE Certified 
 

January 6, 2009 
 
Ti’At Society 
Ms. Cindi Alvitre 
6515 E. Seaside Walk, #C 
Long Beach, CA 90803 
 
Re: LADPW Penmar Water Quality Improvement and Runoff Reuse Project 
 
Dear Ms. Alvitre, 
 
The City of Los Angeles, Department of Public Works (LADPW), Bureau of Engineering, 
is considering a project on the south side of the Penmar Golf Course and Recreation 
Center in Venice as part of the city-wide stormwater improvement undertaking. The 
Project consists of diverting dry-season and stormwater flow away form the beaches via 
an existing storm drain and proposed force main. The storm drain will transport the water 
flow along Fredrick Street southward to a proposed subterranean pumping station (sump 
pump) near the intersection of Rose Avenue. Eventually, collected water will be pumped 
away from the sump pump via a proposed force main (also subterranean) eastward 
along Rose Avenue to a proposed subterranean 2.75 million gallon reservoir located at 
the Penmar Recreation Center, south of the Penmar Golf Course. Attached to this letter 
is a copy of the TOPO map showing the general area and a more detailed map showing 
the subject property. 
 
Our research conducted at the South Central Coastal Information Center housed at 
California State University at Fullerton found that no prehistoric or historic sites have 
been previously documented or recorded at this location. Additionally, the ArchaeoPaleo 
Resource Management, Inc. pedestrian reconnaissance of the Project area did not 
encounter any surficial sites.   
 
Your name was given to us by the Native American Heritage Commission. Since your 
ancestral homeland is part of this general vicinity, and even though an EIR/EIS is not 
required for this project, the LADPW and I would like your input and views to see if you 
feel that there is any significance to this property site for you and your family.  Please 
send your written responses to my attention at the address at the bottom of this letter. I 
look forward in hearing from you. 
 
Sincerely, 

       
Robin Turner 
President/Principal      
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ArchaeoPaleo Resource Management, Inc. 
                      A full service Archaeology and Paleontology company 
                                                      SBE/WBE/DBE Certified 
 

January 6, 2009 
 
Gabrielino Tongva Indians of California Tribal Council 
Mr. Robert Dorame, Tribal Chair/Cultural Resources 
P. O. Box 490 
Bellflower, CA 90707 
 
Re: LADPW Penmar Water Quality Improvement and Runoff Reuse Project 
 
Dear Chairman Dorame, 
 
The City of Los Angeles, Department of Public Works (LADPW), Bureau of Engineering, 
is considering a project on the south side of the Penmar Golf Course and Recreation 
Center in Venice as part of the city-wide stormwater improvement undertaking. The 
Project consists of diverting dry-season and stormwater flow away form the beaches via 
an existing storm drain and proposed force main. The storm drain will transport the water 
flow along Fredrick Street southward to a proposed subterranean pumping station (sump 
pump) near the intersection of Rose Avenue. Eventually, collected water will be pumped 
away from the sump pump via a proposed force main (also subterranean) eastward 
along Rose Avenue to a proposed subterranean 2.75 million gallon reservoir located at 
the Penmar Recreation Center, south of the Penmar Golf Course. Attached to this letter 
is a copy of the TOPO map showing the general area and a more detailed map showing 
the subject property. 
 
Our research conducted at the South Central Coastal Information Center housed at 
California State University at Fullerton found that no prehistoric or historic sites have 
been previously documented or recorded at this location. Additionally, the ArchaeoPaleo 
Resource Management, Inc. pedestrian reconnaissance of the Project area did not 
encounter any surficial sites.   
 
Your name was given to us by the Native American Heritage Commission. Since your 
ancestral homeland is part of this general vicinity, and even though an EIR/EIS is not 
required for this project, the LADPW and I would like your input and views to see if you 
feel that there is any significance to this property site for you and your family.  Please 
send your written responses to my attention at the address at the bottom of this letter. I 
look forward in hearing from you. 
 
Sincerely, 

       
Robin Turner 
President/Principal      
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ArchaeoPaleo Resource Management, Inc. 
                       A full service Archaeology and Paleontology company 
                                                         SBE/WBE/DBE Certified 
 

January 6, 2009 
 
Gabrielino Tongva Nation 
Mr. Sam Dunlap, Tribal Secretary 
P. O. Box 86908 
Los Angeles, CA 90086 
 
Re: LADPW Penmar Water Quality Improvement and Runoff Reuse Project 
 
Dear Secretary Dunlap, 
 
The City of Los Angeles, Department of Public Works (LADPW), Bureau of Engineering, 
is considering a project on the south side of the Penmar Golf Course and Recreation 
Center in Venice as part of the city-wide stormwater improvement undertaking. The 
Project consists of diverting dry-season and stormwater flow away form the beaches via 
an existing storm drain and proposed force main. The storm drain will transport the water 
flow along Fredrick Street southward to a proposed subterranean pumping station (sump 
pump) near the intersection of Rose Avenue. Eventually, collected water will be pumped 
away from the sump pump via a proposed force main (also subterranean) eastward 
along Rose Avenue to a proposed subterranean 2.75 million gallon reservoir located at 
the Penmar Recreation Center, south of the Penmar Golf Course. Attached to this letter 
is a copy of the TOPO map showing the general area and a more detailed map showing 
the subject property. 
 
Our research conducted at the South Central Coastal Information Center housed at 
California State University at Fullerton found that no prehistoric or historic sites have 
been previously documented or recorded at this location. Additionally, the ArchaeoPaleo 
Resource Management, Inc. pedestrian reconnaissance of the Project area did not 
encounter any surficial sites.   
 
Your name was given to us by the Native American Heritage Commission. Since your 
ancestral homeland is part of this general vicinity, and even though an EIR/EIS is not 
required for this project, the LADPW and I would like your input and views to see if you 
feel that there is any significance to this property site for you and your family.  Please 
send your written responses to my attention at the address at the bottom of this letter. I 
look forward in hearing from you. 
 
Sincerely, 

       
Robin Turner 
President/Principal      
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ArchaeoPaleo Resource Management, Inc. 
                      A full service Archaeology and Paleontology company 
                                                         SBE/WBE/DBE Certified 
 

January 6, 2009 
 
Gabrielino/Tongva San Gabriel Band of Mission Indians 
Mr. Anthony Morales, Chairperson 
P. O. Box 693 
San Gabriel, CA 91778 
 
Re: LADPW Penmar Water Quality Improvement and Runoff Reuse Project 
 
Dear Chairperson Morales, 
 
The City of Los Angeles, Department of Public Works (LADPW), Bureau of Engineering, 
is considering a project on the south side of the Penmar Golf Course and Recreation 
Center in Venice as part of the city-wide stormwater improvement undertaking. The 
Project consists of diverting dry-season and stormwater flow away form the beaches via 
an existing storm drain and proposed force main. The storm drain will transport the water 
flow along Fredrick Street southward to a proposed subterranean pumping station (sump 
pump) near the intersection of Rose Avenue. Eventually, collected water will be pumped 
away from the sump pump via a proposed force main (also subterranean) eastward 
along Rose Avenue to a proposed subterranean 2.75 million gallon reservoir located at 
the Penmar Recreation Center, south of the Penmar Golf Course. Attached to this letter 
is a copy of the TOPO map showing the general area and a more detailed map showing 
the subject property. 
 
Our research conducted at the South Central Coastal Information Center housed at 
California State University at Fullerton found that no prehistoric or historic sites have 
been previously documented or recorded at this location. Additionally, the ArchaeoPaleo 
Resource Management, Inc. pedestrian reconnaissance of the Project area did not 
encounter any surficial sites.   
 
Your name was given to us by the Native American Heritage Commission. Since your 
ancestral homeland is part of this general vicinity, and even though an EIR/EIS is not 
required for this project, the LADPW and I would like your input and views to see if you 
feel that there is any significance to this property site for you and your family.  Please 
send your written responses to my attention at the address at the bottom of this letter. I 
look forward in hearing from you. 
 
Sincerely, 

       
Robin Turner 
President/Principal      
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ArchaeoPaleo Resource Management, Inc. 
                       A full service Archaeology and Paleontology company 
                                                           SBE/WBE/DBE Certified 
 

 
January 6, 2009 
 
Tongva Ancestral Territorial Tribal Nation 
Mr. John Tommy Rosas, Tribal Administrator 
Email address: tattnlaw@gmail.com 
 
Re: LADPW Penmar Water Quality Improvement and Runoff Reuse Project 
 
Dear Administrator Rosas, 
 
The City of Los Angeles, Department of Public Works (LADPW), Bureau of Engineering, 
is considering a project on the south side of the Penmar Golf Course and Recreation 
Center in Venice as part of the city-wide stormwater improvement undertaking. The 
Project consists of diverting dry-season and stormwater flow away form the beaches via 
an existing storm drain and proposed force main. The storm drain will transport the water 
flow along Fredrick Street southward to a proposed subterranean pumping station (sump 
pump) near the intersection of Rose Avenue. Eventually, collected water will be pumped 
away from the sump pump via a proposed force main (also subterranean) eastward 
along Rose Avenue to a proposed subterranean 2.75 million gallon reservoir located at 
the Penmar Recreation Center, south of the Penmar Golf Course. Attached to this letter 
is a copy of the TOPO map showing the general area and a more detailed map showing 
the subject property. 
 
Our research conducted at the South Central Coastal Information Center housed at 
California State University at Fullerton found that no prehistoric or historic sites have 
been previously documented or recorded at this location. Additionally, the ArchaeoPaleo 
Resource Management, Inc. pedestrian reconnaissance of the Project area did not 
encounter any surficial sites.   
 
Your name was given to us by the Native American Heritage Commission. Since your 
ancestral homeland is part of this general vicinity, and even though an EIR/EIS is not 
required for this project, the LADPW and I would like your input and views to see if you 
feel that there is any significance to this property site for you and your family.  Please 
send your written responses to my attention at the address at the bottom of this letter. I 
look forward in hearing from you. 
 
Sincerely, 

       
Robin Turner 
President/Principal  



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING POLLUTION CONTROL - SEWAGE 
PROPOSITION “O” BOND PROGRAM SPILL PREVENTION AND RESPONSE 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 REQUIREMENTS 
W.O. NO. EW40019F 01563-1 

SECTION 01563 
POLLUTION CONTROL - SEWAGE SPILL  

PREVENTION AND RESPONSE REQUIREMENTS 
 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. The CONTRACTOR shall observe and comply with the CITY’S policy of “ZERO SPILLS”. 
 

2. The C ONTRACTOR s hall be i n f ull c harge and be r esponsible for t he J obsite, t he 
construction Work of  t his Contract, an d s ubject t o t he di rections of  t he E NGINEER or  t he 
INSPECTOR. 

 
3. The CONTRACTOR shall ob serve an d c omply with al l F ederal, S tate, and  l ocal l aws, 

ordinances, c odes, or ders, and r egulations which i n a ny m anner af fect t he c onduct of  t he 
work, specifically as it relates to sewage spills. 

 
4. The CONTRACTOR shall be fully responsible for preventing sewage spillage, containing any 

sewage s pillage, r ecovery and l egal disposal of  any s pilled sewage, any  and al l fines, 
penalties, c laims an d l iability ar ising f rom negl igently c ausing a  s ewage spillage an d an y 
violation of any law, ordinance, code, order, or regulation as a result of the spillage. 

 
5. The CONTRACTOR shall exercise care not to damage existing public and private 

improvements, i nterrupt existing services a nd/or f acility op erations w hich may c ause a 
sewage spill. Any reasonably anticipated utility and/or improvement which is damaged by the 
CONTRACTOR shall be immediately repaired at the CONTRACTOR’S expense. In the event 
that t he CONTRACTOR damages an  ex isting ut ility, i nterrupts an existing service which 
causes a sewage spill, the CONTRACTOR shall immediately notify the CITY representatives. 
The CONTRACTOR shall request and obtain f rom the ENGINEER an em ergency roster of  
the designated CITY r epresentatives w ith their respective telephone numbers, pager 
numbers, an d cellular p hone numbers. The C ONTRACTOR s hall take all measures 
necessary to prevent further damage or service interruption, and to control, contain and clean 
up the resultant impacts of the damage, service interruption and any resulting sewage spill(s) 
as mentioned in Section 1.1.A. 6, below.  

 
6. Prior t o t he start of c onstruction, t he C ONTRACTOR s hall d evelop and submit t o t he 

ENGINEER, for review and approval, a written Spill Response Plan. The Spill Response Plan 
shall be developed to respond to any construction related sewage spill. This shall include, but 
is not limited to: 

 
a. The CO NTRACTOR s hall identify al l nearby w aterways, c hannels, c atch ba sins a nd 

entrances t o under ground ex isting s torm dr ains and f urnishing al l of  t he necessary 
materials, supplies, tools equipment, labor and other services. 

 
b. The CONTRACTOR shall make arrangements for an emergency response unit 

comprised of  emergency response equipment and t rained personnel to be i mmediately 
dispatched to the Jobsite in the event of a sewage spill(s). 

 
c. The C ONTRACTOR shall develop an d include an  emergency not ification p rocedure, 

which i ncludes an em ergency response r oster w ith t elephone num bers and 
arrangements for backup personnel and equipment and an emergency notification roster 
of the des ign CITY representatives. The CONTRACTOR shall designate a pr imary and 
secondary representative and include their respective phone numbers, pager numbers, 
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and cellular phone numbers. The CONTRACTOR’s representatives shall be  accessible 
and available at all times to respond immediately to any construction related emergency. 

 
7. If called for in the Plans and/or Specifications, or if sewer bypass is needed to construct the 

Project, t he C ONTRACTOR s hall c ontinuously m onitor t he f low l evels d ownstream an d 
upstream of the construction location to detect and possible failure that may cause a sewage 
backup and spill. The CONTRACTOR shall include the means and methods of monitoring the 
flow in their Spill Response Plan. 

 
a. In c ase of  s ewage s pill, t he C ONTRACTOR s hall ac t i mmediately w ithout i nstructions 

from t he CITY, t o c ontrol t he s pill and t ake al l appr opriate s teps t o c ontain i t i n 
accordance with their Spill Response Plan. The CONTRACTOR shall immediately notify 
the C ITY r epresentatives of t he s pill a nd al l a ctions t aken. The CONTRACTOR s hall, 
within three (3) working days from the occurrence of the spill, submit to the ENGINEER a 
written confirmation describing the following information related to the spill: the location 
on a c urrent Thomas B ros. guide map; t he nature and volume; the date and time; t he 
duration; the cause; the type of remedial and/or preventive actions taken; and the water 
body i mpacted an d results of any nec essary monitoring. Requests f or addi tional 
compensation f or t he h andling of  t he s pill s hall b e s ubmitted t o t he E NGINEER a s a 
construction claim. The CONTRACTOR shall assure the validity, accuracy, and 
correctness of the c laim under penalty of  per jury. The ENGINEER may institute further 
corrective ac tions, as  d eemed ne cessary, t o f ully c omply w ith ex isting l aw, or dinance, 
code, order or regulation. The CONTRACTOR shall be responsible for all costs incurred 
for the corrective actions. 

 
b. It s hall be t he C ONTRACTOR’s r esponsibility t o as sure t hat al l f ield f orces, i ncluding 

Subcontractors, know and obey all safety and emergency procedures, including the Spill 
Response Plan, to be maintained and followed at the Jobsite. 

 
B. Sewer Bypass: 

 
1. The CONTRACTOR shall provide temporary means to maintain and handle the sewage flow 

in the existing system as required to complete the necessary construction. 
 

2. The CONTRACTOR shall prepare and submit a d etailed bypass plan to the ENGINEER for 
approval of the ENGINEER and the facility OWNER before the bypass is installed. 

 
3. The CONTRACTOR shall size the bypass system to handle the peak flow of the system. The 

CONTRACTOR shall include a one-hundred percent (100%) backup in the bypass system. 
The CONTRACTOR shall ut ilize the backup system to m itigate any  additional wet weather 
flows, perform the necessary maintenance and repairs on t he bypass system, and ex ercise 
and ensure the operability of the backup system. Each pump, including the backup pumps, 
shall be a complete unit with its own suction and discharging pumping. The CONTRACTOR 
shall operate the backup bypass system for a m inimum of twenty-five percent (25%) of  the 
time on a weekly basis. The backup bypass system shall be fully installed and operational. 

 
4. Prior to the full operation of the bypass system, the CONTRACTOR shall demonstrate, to the 

satisfaction of the ENGINEER and I NSPECTOR, that both the primary and backup bypass 
systems are f ully f unctional a nd adequate, a nd s hall certify t he s ame, i n writing, t o t he 
ENGINEER in a manner acceptable to the ENGINEER. 

 
5. The CONTRACTOR shall provide one dedicated fuel tank for every single pump/generator, if 

fuel/generator driven pumps are used. The CONTRACTOR shall provide a fuel level indictor 
outside each fuel tank. The CONTRACTOR shall continuously (while in use) monitor the fuel 
level in the tanks and ensure that the fuel level does not drop below a level equivalent to two 
(2) ho urs of  c ontinuous bypass system op eration. T he CONTRACTOR shall t ake t he 
necessary m easures t o e nsure the f uel s upply i s pr otected ag ainst c ontamination. This 
includes, but is not limited to, fuel line water traps, fuel line filters, and protecting fuel stores 
from precipitation. 
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6. The CONTRACTOR shall provide an e mergency standby power generator, i f electric power 
driven pumps are used. 

 
7. The CONTRACTOR shall c ontinuously ( while i n u se) m onitor t he ope ration of t he by pass 

system and all impacted facilities. The CONTRACTOR shall submit, as part of their bypass 
plan, their monitoring procedure and frequency. The CONTRACTOR shall maintain a log of 
the monitoring in a manner acceptable to the ENGINEER and INSPECTOR. 

 
8. The CONTRACTOR shall continuously monitor the flow levels downstream and upstream of 

the bypass to detect any possible failure that may cause a sewage backup and/or spill. The 
CONTRACTOR shall i nclude t he m eans an d m ethods of  m onitoring t he f low i n t heir S pill 
Response Plan. 

 
9. The C ONTRACTOR s hall r outinely i nspect an d m aintain t he by pass s ystem, i ncluding t he 

backup s ystem. The C ONTRACTOR s hall submit as pa rt of t heir by pass pl ans t heir 
maintenance pr ocedures and f requency. T he C ONTRACTOR s hall m aintain a l og of  al l 
pertinent i nspection, m aintenance and r epair records i n a manner a cceptable t o t he 
ENGINEER and INSPECTOR. 

 
10. All costs as sociated w ith s ewer by pass requirements l isted a bove ( Section B -1 t hrough 9 ) 

shall be included in the Bid Item “Sewer bypass system”. 
 

C. Additional Insurance Requirements: The CONTRACTOR shall obtain and maintain an additional 
insurance coverage for Pollution Liability with limits and requirements set forth in EXHIBIT “A” of 
the G eneral Instruction a nd I nformation f or B idders, P art I V of  t he P roposal. The l imits a nd 
requirements for Pollution Liability shall be in an amount sufficient to cover potential losses from 
sudden an d accidental p ollution. All c osts as sociated with the requirements for “ Sewage S pill 
Prevention and Response Requirements”, including additional insurance, shall be included in the 
prices bid for other related bid items. However, CONTRACTORS will be required to submit, with 
their bid, a cost breakdown for the items required by the “Sewage Spill Prevention and Response 
Requirements”. 

 
 
 

* * * * * * 
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SECTION 01571 
STORMWATER POLLUTION CONTROL  

MEASURES FOR CONSTRUCTION ACTIVITIES 
 
 
 
1.1 GENERAL:  
 
 

A. The Contractor shall exercise every reasonable precaution to protect channels, storm drains, and 
bodies of water from pollution. 

 
 

B. Conduct an d s chedule op erations t o m inimize o r av oid m uddying and  s ilting channels, drains, 
and waters. 

 
C. As r equired, obt ain p ermits f or e rosion and water p ollution c ontrol f rom t he ap propriate 

jurisdictional agency before starting Work. 
 

D. Provide any  nec essary w ater pol lution control devices t o pr event, c ontrol, a nd a bate w ater 
pollution, and implement good housekeeping pollution control measures to reduce the discharge 
of pol lutants from w ork sites t o t he m aximum ex tent pr acticable. T hese w ater pol lution c ontrol 
devices i nclude dr ains, g utters, s lope pr otection b lankets and retention b asins and shall be 
constructed concurrently with other Work at the earliest practicable time. 

 
E. Exercise care in preserving vegetation and protecting property, to avoid disturbing areas beyond 

the limits of the Work. Promptly repair any damage caused by Contractor operations. 
 

F. Comply with the specific requirements based on acreage of disturbed soil. 
 

G. Penalties: F ailure t o c omply w ith t his S ection m ay r esult i n s ignificant f ines an d po ssible 
imprisonment.  The RWQCB or other prosecuting authority may assess fines of up to $32,500 per 
day for each violation.  Should the City be fined or penalized as a result of the Contractor failing 
to comply with this Section, the Contractor shall reimburse the City for any and all fines, penalties 
and related costs. 

 
H. Notification and Report: If pollution occurs in the work area for any reason or when the Contractor 

becomes aware of  any v iolation of  this Section, correct the problem and i mmediately not ify the 
Inspector.  I n a ddition, s ubmit a w ritten r eport t o t he E ngineer w ithin s even ( 7) calendar day s 
describing the incident and the corrective actions taken. If either the Inspector or Engineer is first 
to observe pollution or a violation, the Contractor shall also explain in the written report why the 
Work was inadequately monitored. 

 
I. The pr ovisions of  t his S ection de scribe m inimum compliance a nd do not  pr eclude ot her more 

stringent stormwater pollution control measures that may be required in the Contract. 
 
1.2 DEFINITIONS 
 
 

A. “Construction activity": Operations such as clearing, grading, disturbances to the ground such as 
stockpiling, or excavation that results in soil disturbances. If construction activity is part of a larger 
common plan of development, the amount of disturbed soil is the total land area of disturbed soil 
that results under the common plan. 
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1.3 PAYMENT 
 

A. All costs for work required for compliance with this section shall be included within the bid prices. 
 
1.4 CONSTRUCTION ACTIVITY - LESS THAN ONE ACRE OF DISTURBED SOIL 
 
 

A. Comply With The Following Minimum Water Quality Protection Requirements: 
 

1. Retain eroded sediments and other pollutants on-site and do not allow transportation from the 
site by sheet flow, swales, area drains, natural drainage, or wind.  Control slope and channel 
erosion by  i mplementing an effective c ombination of  be st m anagement p ractices (BMPs). 
Such BMPs include scheduling grading during non-rainy seasons, planting and maintaining 
vegetation on slopes and covering erosion-susceptible slopes. 

 
2. Protect s tockpiles of ea rth and ot her construction-related m aterials f rom being t ransported 

from the site by wind or water. 
 
3. Properly store and ha ndle fuels, oi ls, solvents, and other toxic materials to not contaminate 

the soil or surface waters, enter the groundwater, or be placed where they may enter a l ive 
stream, channel, drain, or other water conveyance facility.  Protect all approved toxic storage 
containers from weather. Clean spills immediately and properly dispose of cleanup materials. 
Spills s hall not be w ashed i nto l ive s treams, channels, d rains, o r ot her water c onveyance 
facilities. 

 
4. Do not wash excess or waste concrete into the public way or any drainage system. Retain 

concrete wastes on-site until they can be appropriately disposed of or recycled. 
 
5. Deposit t rash and construction-related s olid wastes i n covered r eceptacles t o p revent 

contamination of rainwater and dispersal by wind. 
 
6. Do n ot al low s ediments a nd ot her m aterials t o b e t racked f rom the s ite by v ehicle t raffic.  

Stabilize c onstruction ent rance roadways t o i nhibit sediments f rom bei ng deposited o nto 
public w ays. Immediately sweep up accidental depositions. D o not al low depositions t o be 
washed away by rain or by any other means. 

 
7. Contain non-stormwater runoff f rom equipment or vehicle washing and any other activity at 

the work site. 
 
8. At c ompletion of  t he W ork, c lear t he worksite of  debris a nd restore t o a condition at  l east 

equal to or better than prior to construction. 
 
9. When construction activity with grading is likely to occur during the rainy season (October 1 

through April 15), prepare a Wet Weather Erosion Control Plan (WWECP) per LAMC Section 
61.02. T he WWECP m ust be  submitted t o t he E ngineer f or approval within t hirty ( 30) 
calendar days after execution of the Contract. 

 
10. Guidance o n pr eparing the WWECP c an b e f ound i n “ Development B est M anagement 

Practices H andbook - Part A , C onstruction A ctivities”, ad opted by  t he B oard and as 
authorized by LAMC Section 64.72. The handbook can be viewed at  or obtained at cost at 
Bureau of Engineering public counters. 

 
11. When working in live streams, these are additional water pollution control requirements. 

 
a. Erect barriers sufficient to prevent muddying or polluting streams.  
 
b. Prior t o removing m aterials f rom a f lowing stream, us e a  stream by pass or  ot her 

equivalent means to keep the flow in the stream free of the mud or silt from the removal 
operations. 
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c. Avoid t ransporting m aterials a cross l ive s treams. I f not  pos sible, the t ransportation 
operation must be designed to prevent materials from falling into the stream and cannot 
muddy the stream. 

 
d. Equipment may not  be op erated in a l ive s tream or  channel unless the Contractor can 

demonstrate to the Engineer’s satisfaction that no ot her practical al ternatives exist. The 
equipment must be designed to prevent materials from falling into the stream and cannot 
muddy the stream. 

 
e. Do not allow fresh portland cement or fresh portland cement concrete to enter the water 

flowing in streams, channels or drains. 
 
f. Do not allow material derived from the Work to be deposited in a live stream, channel or 

drain. 
 
1.5 CONSTRUCTION ACTIVITY - ONE ACRE OR MORE OF DISTURBED SOIL 
 

A. In addition to the requirements for Section 1.4 - “Construction Activity - Less Than One Acre of 
Disturbed Soil”, f ile a N otice of Intent (NOI) with the State Water Resources Control Board and 
apply f or coverage u nder the S tate G eneral C onstruction A ctivity S tormwater P ermit ( GCASP) 
(NPDES no. CAS000002. Comply with all of the requirements of the GCASP, including preparing 
and i mplementing a S torm W ater P ollution P revention P lan ( SWPPP).  T he S WPPP m ust 
describe the erosion control practices to be i mplemented during construction and the selection 
and i mplementation of  ap propriate BMPs t o a ccount f or s ite-specific a nd seasonal c onditions.  
This supercedes the section 1.4 (9) WWECP requirement for describing erosion control practices. 

 
B. The Waste Discharge I dentification Number ( WDID) i s evidence of  N OI s ubmittal. P rovide t he 

WDID t o the E ngineer a nd ot her agencies t hat i ssued p ermits f or t he p roject (such a s t he 
Department of Building & Safety). Guidance with the GCASP, NOI and SWPPP is available in the 
"Construction H andbook" publ ished by t he C alifornia S tormwater Q uality Association and 
downloadable from their web site at http://www.cabmphandbooks.com/Construction.asp

 
. 

C. Compliance with the GCASP requires: 
 

1. Submitting a NOI to the SWRCB and paying fees prior to start of construction; 
 
2. Preparing the SWPPP before start of construction; 
 
3. Keeping the SWPPP on site, implementing it during construction, and revising it as needed; 

and 
 
4. Submitting a Notice of Termination with the SWRCB when construction is complete. 

 
D. Implementing the SWPPP Requires: 

 
1. Certifying by  J uly 1 of  eac h y ear t hat c onstruction ac tivities a re i n c ompliance w ith t he 

GCASP and SWPPP, 
 

2. If there were instances of  non-compliance, the Contractor shall submit notifications of non-
compliance t o t he Lo s A ngeles R egional W ater Q uality C ontrol Board (RWQCB) within 3 0 
calendar days from the time the non-compliance was first identified. 

 
3. If t he Contractor, S WRCB, or  R WQCB det ermines t hat s tormwater discharges an d/or 

authorized non-stormwater di scharges are c ausing or c ontributing t o an ex ceedance of  an 
applicable water quality standard, the Contractor shall: 

 
a. Implement corrective measures immediately and notify the RWQCB as soon as possible 

but no later than 48 hours after discovering the discharges. Unless otherwise directed by 
the R WQCB, f ollow u p t he not ification w ith a report w ithin 14 calendar day s t o t he 
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RWQCB. T he r eport m ust des cribe: (1) t he n ature and c ause of  t he w ater qual ity 
standard ex ceedance; ( 2) t he B MPs c urrently bei ng i mplemented; ( 3) any  additional 
BMPs which w ill b e i mplemented t o prevent or reduce pol lutants t hat a re causing o r 
contributing to the exceedance of water quality standards; (4) any maintenance or repair 
of BMPs; (5) an implementation schedule for corrective actions; and, (6) a description of 
actions taken to reduce the pollutants causing or contributing to the exceedance. 

 
b. Immediately revise t he S WPPP and monitoring p rogram t o i ncorporate t he additional 

BMPs that have been and w ill be implemented, t he implementation schedule, and a ny 
additional monitoring needed. 

 
c. The Contractor is advised that none of the foregoing prevent the RWQCB from enforcing 

any provisions of  the GCASP while the Contractor prepares and implements the above 
report. 

 
4. Amending the SWPPP as needed. Sign and date all amendments, attach them directly to the 

SWPPP and promptly provide copies of all amendments to the Engineer. 
 

5. Ensuring that persons responsible for preparing, implementing, and am ending the SWPPP 
and r esponsible f or pe rmit c ompliance ar e app ropriately t rained.  This i ncludes pe rsonnel 
responsible for i nstalling, i nspecting, m aintaining, and  r epairing B MPs.  I nclude 
documentation of their training in the SWPPP. 

 
6. Inspect BMPs before and af ter each s torm and once each 24-hour period during ex tended 

storm events to assess BMP effectiveness. Implement BMP repairs or changes as soon as 
feasible. D ocument ea ch inspection w ith a c hecklist k ept w ith t he S WPPP, us ing f orms 
provided by the SWRCB, RWQCB or equivalent. 

 
7. Develop and implement a sampling and analysis program for pollutants which are not visually 

detectable i n s torm water di scharges, w hich a re or s hould be  k nown t o o ccur o n t he 
construction site, and which c ould cause o r c ontribute t o an ex ceedance of  water quality 
objectives in the receiving water. 

 
8. In addition to plans or permits required by local, state, or federal agencies, maintain copies of 

the GCASP, SWPPP their amendments and their reference documents available for review 
at the construction site. 

  
9. Retain records/copies of : data used to complete the NOI; the SWPPP and a ll at tachments 

and amendments; compliance certifications; notifications of non-compliance; training; 
incidents such as spills or other releases, including photographs as available; sampling and 
analysis of  d ischarges di scovered t hrough v isual monitoring; a ll r eports r equired by  t he 
GCASP; BMP inspections and checklists, and maintenance and repair activities; and activity-
based BMPs, such as good housekeeping, that have been implemented. 

 
10. After t he W ork i s complete and  f inal a cceptance by t he C ity, s ubmit t o t he Engineer, al l 

records/copies of  do cuments required by  t he G CASP, i ncluding, but  not  l imited t o, t he 
records/copies of the documents noted above. 

 
 
 

* * * * * * 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM CONSTRUCTIONS AND DEMOLITION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 WASTE MANAGEMENT 
W.O. NO. EW40019F 01572-1 

SECTION 01572 
CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT 

 
 
 

1.1 THE REQUIREMENT 
 
 

A. The Construction and Demolition Waste Management (CMDW) Specification includes procedures 
for ensuring optimal diversion of construction and demolition waste generated by the project, and 
documentation procedures for tracking waste generation and diversion. 

 
B. Each construction and/or demolition project shall reuse or recycle a minimum of 75% of the inert 

debris and 50% of the remaining construction and demolition debris generated by the project.  
 

C. The proj ect s hall promot e t he C ity’s s ustainable bui lding ef forts by  c reating a resource-efficient 
and env ironmentally s ensitive proj ect and mai ntaining opt imum control of the construction and 
demolition waste generated during the project. 

 
D. The project shall use products with post-consumer recycled content to the greatest extent 

feasible.  R efer to the California Integrated Waste Management Board’s website for information 
about recycled content construction products.   
 

1.2 ABBREVIATIONS  
 
 

A. CalMAX: California Materials Exchange 
 

B. C&D: Construction and Demolition 
 

C. CCR: California Code of Regulations 
 

D. CDRG:  Construction and Demolition Recycling Guide 
 

E. CIWMB: California Integrated Waste Management Board 
 

F. LEA: Local Enforcement Agency 
 

G. SWDD: Solid Waste Diversion and Disposal 
 

H. WMP: Waste Management Plan 
 
1.3 DEFINITIONS   
 
 

A. Certified Mixed Debris Processing Facility: A solid waste processing facility that accepts loads of 
mixed debris for the purpose of recovering re-usable and recyclable materials and disposing of the 
non-recyclable residual material. A Certified Mixed Debris Processing Facility has been certified 
by the City of Los Angeles to have a facility specific recycling rate for C&D waste and/or another 
facility specific recycling rate for municipal solid waste.  See CDRG Section VII G for information 
on the current list of certified processors. 

 
B. Class III Landfill: A  l andfill t hat ac cepts non -hazardous s olid w aste s uch as  hous ehold, 

commercial, and i ndustrial s olid w aste.  A C lass I II l andfill mus t hav e a C IWMB solid waste 
facilities permit and is regulated by the LEA. 
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C. Construction and D emolition Recycling Guide: a publ ication by  t he Bureau of Sanitation’s Solid 
Resources Citywide Recycling D ivision av ailable at  http://www.lacity.org/san/solid_resources/ 
recycling/publications/index.htm, or Solid Resources Citywide Recycling Division,1149 S. 
Broadway, 10th Floor, Los Angeles, CA  90015, (213) 485-2260; FAX (213) 485-3671.        

 
D. C&D De bris: Solid w aste and rec yclable mat erials t hat res ult di rectly f rom c onstruction, 

remodeling, repair, demolition, or deconstruction of buildings and other structures, do not contain 
hazardous waste (as defined in CCR  T itle 22,  Section 66621.3, et seq.), and c ontain no more 
than one percent (1%) putrescible wastes by volume, calculated on a monthly basis.  C&D debris 
includes, but is not limited to: asphalt, concrete, Portland cement, brick, lumber, wallboard, roofing 
material, ceramic tile, pipe, glass, carpet and associated packaging. 

 
E. Deconstruction: The process of taking apart a s tructure w ith t he pri mary goal  of  pres erving t he 

value of all useful building materials, so that they may be reused or recycled. 
 

F. Disposal: Acceptance of solid waste at a legally operating facility for the purpose of landfilling.  
 

G. Diversion: Activities that result in reducing the amount of waste disposed at a landfill.  This can 
include source reduction activities, composting, recycling, and reuse.   

 
H. Inert Backfill Site: A location, other than inert fill or other disposal facility, to which inert waste is 

taken for the purpose of filling an excavation, shoring, or another soils engineering operation. 
 

I. Inert Fill: A facility that can legally accept inert waste such as asphalt and concrete exclusively for 
the purpose of disposal.  

 
J. Inert Debris/Inert Waste: Solid w aste and rec yclable mat erials t hat are s ource s eparated or 

separated f or reus e, do not  c ontain haz ardous w aste (as def ined i n C CR, T itle 22,  s ection 
66261.3 et. seq.) or s oluble pol lutants at  c oncentrations i n ex cess of  appl icable w ater qual ity 
objectives, and do not  contain significant quantities of decomposable waste.  Inert debris may not 
contain more than 1% putrescible wastes by volume calculated on a monthly basis.  Gravel, rock, 
soil, sand and similar materials, whether processed or not, that have never been used in 
connection with any structure, development, or other human purpose are not inert debris. 

 
K. Mixed Debris: Material that includes commingled recyclable and non-recyclable construction and 

demolition debris.  
 

L. Mixed D ebris P rocessing F acility: A  s olid w aste proc essing facility that accepts loads of mixed 
debris for the purpose of recovering re-usable and recyclable materials and disposing of the non-
recyclable residual materials. See also Certified Mixed Debris Processing Facility. 

 
M. Permitted Waste Hauler: A company that possesses a valid and current permi t from the City of 

Los Angeles to collect and transport solid waste from individuals or businesses in the City of Los 
Angeles. 

 
N. Recycling: The process of sorting, cleaning, treating and reconstituting materials for the purpose 

of us ing t he al tered f orm i n t he manuf acture of  a new  produc t.  Recycling does not i nclude 
burning, incinerating, or thermally destroying solid waste. 

 
1. On-site Recycling Materials that are s orted and proc essed for use in an al tered form in the 

project, (e.g. concrete is crushed for use as base for a parking lot on the site) 
 
2. Off-site Recycling S ource-separated mat erials haul ed t o anot her l ocation and us ed i n an 

altered form in the manufacture of a new product. 
 

http://www.lacity.org/san/solid_resources/%20recycling/publications/index.htm�
http://www.lacity.org/san/solid_resources/%20recycling/publications/index.htm�
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O. Recycling Facility: An operation that can legally accept materials for the purpose of processing the 
materials into an altered form for the manufacture of a new product.  Depending on the types of 
materials accepted and operating procedures, a recycling facility may or may not be required to 
have a Solid Waste Facilities permit from the CIWMB or be regulated by the LEA. 

 
P. ReuseMaterials that are recovered for use in t he s ame f orm.  T his i ncludes mat erials t hat are 

reused on-site or off-site. 
 

Q. Salvage: Materials recovered for reuse or sale or donation to a third party.  
 

R. Source Reduction: Any action causing a net reduction in the generation of solid waste.  Source 
reduction i ncludes, but  i s not  l imited t o, reduc ing t he use of nonrecyclable materials, replacing 
disposable materials and products with reusable materials and products, reducing packaging, and 
reducing the amount of yard waste generated. 

 
S. Source-Separated Materials (Construction and D emolition Debris): Material t hat i s sorted at  t he 

site of generation by individual material type for the purpose of  reuse or rec ycling, i .e., loads of  
concrete that are source-separated for delivery to a base course recycling facility to be crushed 
into road base material.  Note: The Contractor may be able to save money on collection fees for 
source-separated material.  Source-separated material is not subject to the City’s 10% AB939 fee.  

 
T. Solid Waste: shall mean waste that the CIWMB has deemed acceptable for disposal at a Class III 

Landfill and shall not include source-separated material. 
 

U. Transfer Station: A facility that can legally accept solid waste for the purpose of temporarily storing 
the materials for re -loading onto other t rucks and t ransporting them to a l andfill f or di sposal, or 
recovering s ome mat erials f or reus e or rec ycling.  T ransfer s tations must be permitted by the 
CIWMB and regulated by the LEA. 
 

1.4 DIVERSION REQUIREMENTS  
 
 

A. The construction and demolition project s hall reus e or rec ycle a mi nimum of  75%  of  t he i nert 
debris and 50% of the remaining construction and demolition debris generated by the project. 
 

1.5 SUBMITTALS 
 
 

A. Waste Management Plan (WMP):  
 

1. The C ontractor s hall c onduct a s ite as sessment and es timate t he t ypes and quantities of 
materials, under the project, that are ant icipated for on-site or of f-site processing, recycling, 
reuse, or disposal.  See CDRG Section VII G, for a part ial l ist of  facilities that accept these 
materials for recycling.  

 
2. After the contract is awarded and prior to the commencement of the project, the City project 

manager will schedule and at tend a meet ing with the Contractor to discuss the Contractor’s 
proposed W MP.  T his pl an s hall be s ubmitted t o allow t he C ity and t he C ontractor an 
opportunity to develop a mutual understanding regarding the recycling and reuse 
requirements and programs. 

 
3. Not more than 20 w orking day s af ter t he meet ing, and bef ore t he c ommencement of  t he 

project, the Contractor shall prepare and submit to the City project manager a written WMP, 
Attachment A.  The plan shall show a minimum 75% recycling for inert debris expected from 
the project and 50% recycling for the remaining C&D debris expected from the project.  The 
Contractor shall submit the plan in the format provided herein as Attachment A, Parts I and II.  
Instructions f or f illing out  t he f orm are i n A ttachment A , ‘ Instruction S heet’.  Work shall not 
begin until the project Engineer approves the WMP for the project.   



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM CONSTRUCTIONS AND DEMOLITION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 WASTE MANAGEMENT 
W.O. NO. EW40019F 01572-4 

4. If the Contractor expects a c ircumstance t hat t he C ontractor bel ieves mak e i t i nfeasible t o 
comply with the Diversion Requirement, the Contractor may submit a w ritten request for an 
exemption at the time the WMP is submitted.  If the exemption request is not approved by the 
Engineer, the Contractor shall revise and resubmit a WMP. 

 
5. If the City determines that it is infeasible for the Contractor to meet the Diversion Requirement 

due to unique circumstances, the City shall determine the maximum feasible diversion rate for 
each material and shall indicate this rate on the WMP submitted by the Contractor.  The City 
shall return a copy of the WMP to the Contractor marked "Approved for Infeasible Exemption". 
 The Contractor will be required to meet the maximum feasible diversion rates as approved by 
the City.  If the Contractor fails to meet the revised rates the Contractor will be subject to the 
stipulated penalties. Exempt projects are requi red to keep and s ubmit al l documentation for 
the project.  T his i ncludes rec eipts, t he W MP, S WDD R eports, and al l s upporting 
documentation as required herein. 

 
6. The City’s approval of the C ontractor’s W MP w ill not  ot herwise rel ieve t he C ontractor of  

responsibility for adequate and continuing control of pollutants and other environmental 
protection measures. 

 
B. Solid W aste D iversion and D isposal R eport (S WDD R eport): With each submittal of  t he 

Contractor’s application for progress payment, t he C ontractor s hall prepare and s ubmit t o t he 
inspector a written SWDD Report quantifying all material generated in the project which was either 
disposed, or diverted from disposal through reuse or recycling during the time period covered by 
the SWDD Report and progress payment.  Part III of each SWDD Report is a cumulative history of 
the di version and disposal for the project.  The Contractor shall submit t he report  i n t he format 
provided herei n as  s hown i n A ttachment B .  Failure to s ubmit t he report  and t he s upporting 
documentation shall render the application for progress payment incomplete and delay payment 
until the proper documentation is submitted.  The supporting documentation includes manifests, 
weight tickets, receipts, reports, invoices, and other supporting documents specifically identifying 
the projects, the recyclables and solid waste generated by the project, and where the material was 
sent.  Instructions for filling out t he f orms are i n A ttachment B , ‘ Instruction S heet’.   T he f inal 
SWDD Report shall cover the complete time period of the project and shall contain, in Part III, a 
list o f the total waste di sposed and/or di verted for each report ing period.  The final SWDD and 
supporting documentation must be submitted within 30 days of the end of the project.  

 
C. Substitutions: Should the Contractor desire to use materials, equipment, or products that meet the 

requirements of these specifications but are more env ironmentally res ponsive,  t he C ontractor 
shall submit these substitutions in accordance with “Substitutions and “O r Equal” Submittals” of  
the General Requirements. 
 

1.6 PENALTY 
 
 

A. If the diversion requirement has not been met, a per ton penalty will be applied to the disposed 
material over that allowed in the approved WMP. 

 
B. The penalty will be calculated as follows:  Tons over that allowed in the approved WMP times the 

per-ton penal ty in effect at the time the contract was awarded. The penalty may not exceed the 
total payment retention for the project.  

 
C. The penalty is $100 per ton. 

 
D. The recommended penalty will be determined by the Bureau of Contract Administration and shall 

be considered by the Board of Public Works at the time of the project closeout. 
 

E. The Contractor who has  been as sessed a penal ty may  s ubmit a w ritten reques t f or a heari ng.  
Upon rec eipt of  t he w ritten reques t t he aw arding aut hority s hall s et t he mat ter f or heari ng and 
notify the Contractor. 
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1.7 REUSE, SALVAGE, AND RECYCLING OPTIONS 
 
 

A. Construction projects shall make use of as many reuse and salvage options as is feasible.  One 
option is the California Materials Exchange (CalMAX), a free program sponsored by the CIWMB.  
The mos t rec ent i ssues of  C DRG S ection V II G , c ontains c ontact information for non-profit 
organizations, salvage facilities and other reuse organizations.  

 
 

B. Recycling shall include both on-site and off-site recycling of source-separated materials, as well 
as mixed debris recycling efforts.  

 
C. On-site recycling program shall produce a quality product to meet the specifications identified in 

the contract documents, subject to approval.  The Contractor shall estimate the amount of material 
to be used in the project and include a program for off-site recycling of any excess material that 
cannot be used in the project. 

 
D. The C ontractor s hall dev elop and i mplement a program t o include source separation of solid 

waste, to the greatest extent feasible, of the following types: 
 

1. Asphalt 
 

2. Concrete, concrete block, slump stone (decorative concrete block) 
 

3. Rock 
 

4. Wood (lumber)  
 

5. Green material (i.e. tree trimmings) 
 

6. Other materials, as appropriate, such as red clay brick, building fixtures, architectural details, 
dry wall, carpet, carpet padding, and corrugated cardboard  

 
E. Mixed D ebris R ecycling: The C ontractor s hould dev elop and i mplement a program t o t ransport 

loads of  c ommingled construction and demolition mat erials t hat cannot be feasibly source 
separated to a mixed debris recycling facility.  A list of these facilities and their recycling rates is in 
the most recent issue of CDRG Section VII G. 

 
F. Certified Processors: These facilities have facility recycling rates, established by the City of  Los 

Angeles for each mixed debris waste stream.  Mixed construction and demolition debris taken to 
these facilities are considered to have been recycled at the rate of the certified processing facility. 
For example, 100 tons of material taken to a facility with a recycling rate of 60% gives the project 
credit for 60 tons of rec ycling.  A  l ist of  t hese f acilities and t heir rec ycling rat es i s i n t he mos t 
recent issue of CDRG Section VII G. 

 
G. Recycling, Reuse, Mixed Waste Processing and S alvage F acilities: T he C DRG i s i ncorporated 

herein by  ref erence and c ontains i nformation about  proc essing, rec ycling, reus e and salvage 
facilities. 

 
H. Revenue: Revenue or savings obtained from recycled, reused, or salvaged materials shall accrue 

to the Contractor unless otherwise noted in the Contract Documents.  Note: The Contractor may 
be abl e t o s ave money  on c ollection f ees for source-separated mat erial.  S ource-separated 
material is not subject to the City’s 10% AB939 fee.  Permitted waste haulers that take mixed C&D 
debris to certified processors may be eligible for a rebate on part of the AB 939 fee. 
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I. AB 939 Fee: The AB 939 fee is assessed on all solid waste hauled within the City of Los Angeles 
in accordance with Section 66.32 of the Los Angeles Municipal Code.   

 
1. All solid waste haulers hauling material from City of Los Angeles locations must be permitted 

in accordance with Section 66.32 of the Los Angeles Municipal Code. 
 

2. Source-separated material is not assessed this fee.   
 

3. Permitted solid waste haulers may apply for a rebat e f or t he rec ycled port ion of  t he mixed 
waste taken to certified mixed debris processing facilities. 

 
1.8 HAULING AND DISPOSAL OPERATIONS 
 
 

A. Hauling: The Contractor is responsible for arranging the collection and hauling of C&D debris by a 
waste hauler that is permitted by the City of Los Angeles in accordance with Section 66.32 of the 
Los Angeles Municipal Code. 

 
B. Recycling A nd P rocessing F acilities: The C ontractor s hall be res ponsible f or t ransporting C &D 

debris to recycling or processing facilities.  The Contractor shall be familiar with the requirements 
for acceptance of C&D materials at the recycling and processing facilities before the material is 
delivered.  The most recent issue of CDRG Section VII G, includes a partial list of these facilities. 
Always call facilities in advance. 

 
C. Disposal Facilities: The Contractor shall be responsible for transporting C&D debris that cannot be 

delivered t o a rec ycling or proc essing f acility, t o a t ransfer s tation or di sposal f acility t hat can 
legally accept the materials for the purpose of disposal. 

 
D. Site D isposal: The C ontractor may  not  burn,  bury , or ot herwise di spose of solid waste on the 

project job-site. 
 
 
 

* * * * * 
 

(SEE ATTACHMENTS) 
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WASTE MANAGEMENT PLAN (Part I-Inert Materials) 
Attachment A 

Project 
Title: 

W. O. 
Number: 

Date 
Submitted: 
 

Name & Title of Responsible Person: Signature: 
 

Methods 
1 ) Hand-wrecking to recover salvageable materials to be used on - site 
2 ) Hand-wrecking to recover salvageable materials to be taken off - site 
3 ) Other (please describe)   

4 ) Hauling inerts to an engineered fill  
5 ) On-site concrete and asphalt crushing for use on - 
site 
6 ) On-site concrete and asphalt crushing for use off - 
site 
7 ) Source separating materials and hauling to recyclers 

Material Facility and Location Method Tons 
Diverted 

Tons 
Disposed 

 RECYCLING/REUSE    
Asphalt     
Concrete     
Brick      
Other (Describe)     
Other (Describe)     

 DISPOSAL   
Mixed inerts    
Other (Describe)    
Other (Describe)    
Other (Describe)    

 CERTIFIED PROCESSING**   
Mixed inerts    
Mixed inerts    
Mixed inerts    
Mixed inerts    
    

DIVERSION AND DISPOSAL TOTALS      =   

Percent Recycling  =  
Total diversion 

  X   100  = 
Total diversion  +  Total disposed 

Percent Recycling  = 
 

 X   100  = 
+ 

**Recycling tonnages for debris taken to a certified processor = total tonnage taken to facility X recycling rate. 
Remaining tonnage counts as disposal.  Example: 200 tons taken to a certified processor with a recycling 
rate of 0.63 (63%) yields 126 tons of diversion and 74 tons of disposal. 
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WASTE MANAGEMENT PLAN (Part II-All Other Materials) 
Attachment A 

 
W. O. No.: Index No.: Date Submitted: 

 

Contractors Name: 

Street address: 

City, State, Zip: 

Phone:                                                                Fax:                                            Email: 

Methods 
1 ) Hand - wrecking to recover salvageable materials to  be used on - 
site 
2 ) Other (please describe) 

3 ) Hand - wrecking to recover salvageable materials to be 
taken off - site 
4 ) Source separating materials and hauling to recyclers 

Material Facility and Location Method Tons  
Diverted 

Tons 
Disposed 

 RECYCLING/REUSE    
Glass     
Wood / Greenwaste     
Metal     
Cardboard     
Other (Describe)     
Other (Describe)     

 DISPOSAL   
Mixed Waste    
Other (Describe)    
Other (Describe)    

 CERTIFIED PROCESSING**   
Mixed  Waste    
Mixed  Waste    
Mixed  Waste    
Mixed  Waste    

     DIVERSION AND DISPOSAL TOTALS =   

Percent Recycling    =  
Total diverted 

  X  100   
Total diverted  +  Total disposed 

Percent Recycling   = 
 

X  100  = 
+ 

**Recycling tonnages for debris taken to a certified processor = total tonnage taken to facility X recycling rate. 
Remaining tonnage counts as disposal.  Example: 200 tons taken to a certified processor with a recycling 
rate of 0.63 (63%) yields 126 tons of diversion and 74 tons of disposal. 
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1. Please print very clearly or type. 
Attachment A - INSTRUCTION SHEET 

2. Attachment A  i ncludes:  Part I-Inert Materials and Part II-Metal, W ood, and O ther 
Material 

3. The information required includes but is not limited to, the following:   
a. Contractor and project identification information 
b. Methods t o be us ed f or r ecycling, r eusing, s alvaging and disposing of materials.  

The method number should be chosen from the list at the top of Part I and Part II. 
c. Estimated quantities of all materials listed, in tons;   

4. **Calculating recycling and disposal for mixed material taken to a certified processor:  the 
total t ons t o be t aken t o c ertified pr ocessor t imes t he recycling rate = amount to be 
recycled.  Total to be taken to facility minus amount to be recycled = amount for disposal. 

5. Sample 
Project 
Title:     Big St. Overcrossing  

W. O. 
Number:  12341-
0230709 

Date 
Submitted:   09/09/99 

Contractors Name:      Acme Construction 
Street address:           33333 Some St. 
City, State, Zip:  Anytown Ca. 90000 

Phone:   213-555-5555                                                             Fax:  213-555-1111          Email:   

Methods 
1 ) Hand - wrecking to recover salvageable materials to  be used on - site 
2 ) Hand - wrecking to recover salvageable materials to be taken off - site 
3 ) Other (please describe) 

4 ) Source separating materials and hauling to recyclers 
5) Hauling inerts to an engineered fill 

Material Facility and Location Method Tons 
Diverted 

Tons 
Disposed 

 RECYCLING/REUSE    
Asphalt BBB Crushing 4 200  
Concrete BBB Crushing 4 55  
Brick  Joe’s Salvage 2 6  
Other(Describe)  
 Clean Gravel The Best Landscaping 4 600  

DISPOSAL 
Mixed waste Joe’s Landfill  1000 
Other    

         CERTIFIED PROCESSING** 
Mixed  Waste Ben’s Processing (Recycling Rate .81 or 81%) 8100 1900 
Mixed  Waste    

DIVERSION AND DISPOSAL TOTALS      = 8961 2900 
Percent Recycling    

=  
Total diverted 

   X  100  = 
Total diverted  + Total disposed 

Percent Recycling   = 
8961  X  100  =  75.5 

% 8961  +   2900    
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CITY OF LOS ANGELES/DEPARTMENT OF PUBLIC WORKS 
Attachment B 

SOLID WASTE DIVERSION AND DISPOSAL REPORT 
PART I OF III - INERT WASTE MATERIAL 

Project Title: W. O. Number: Date 
Submitted: 

Progress Payment  
# 
 

Company Name:                                                                             Daytime Phone Number:   
      
Index Number:                                                                                     Department: 
Period Covered In This Report: 
From:                                                                          To: 

Material Facility and Location Tons 
diverted 

Tons 
Disposed 

 RECYCLING/REUSE   
Asphalt    

Concrete    

Brick     

Other (Describe)    

Other (Describe)    

                                DISPOSAL   
Mixed inerts    

Other (Describe)    

Other (Describe)    

Other (Describe)    

                             CERTIFIED PROCESSING**   
Mixed inerts    

Mixed inerts    

Mixed inerts    

Mixed inerts    

                                                                 DIVERSION AND DISPOSAL TOTALS *     
= 

  

*Copy the Diversion and Disposal Totals to Part III Cumulative Project Recycling Report.  Each 
Report needs to have the totals from every previous Disposal And Diversion Report listed on it, as 
well as the totals from this report.   
**Recycling tonnages for debris taken to a certified processor = total tonnage taken to facility X 
recycling rate. Remaining tonnage counts as disposal.  Example: 200 tons taken to a certified 
processor with a recycling rate of 0.63 (63%) yields 126 tons of diversion and 74 tons of disposal. 
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SOLID WASTE DIVERSION AND DISPOSAL REPORT  
Attachment B 

PART II OF III - ALL OTHER WASTE MATERIAL 
 
W. O. Number: Date Submitted: 

 

Material 
Facility and Location 

Tons 
Recycled 

Tons 
Disposed 

 RECYCLING/REUSE   
Metal    

Wood / Lumber    

Greenwaste / 
Landscaping 

   

Glass    

Cardboard    

Other (Describe)    

Other (Describe)    

                                    DISPOSAL   
Mixed waste    

Other (Describe)    

Other (Describe)    

Other (Describe)    

                                   CERTIFIED PROCESSING**   
Mixed waste    

Mixed waste    

Mixed waste    

Mixed waste    

                                                                  DIVERSION AND DISPOSAL TOTALS*      
= 

  

*Copy the Diversion and Disposal Totals to Part III Cumulative Project Recycling Report.  Each 
Report needs to have the totals from every previous Disposal And Diversion Report listed on it, as 
well as the totals from this report. 
**Recycling tonnages for debris taken to a certified processor = total tonnage taken to facility X 
recycling rate. Remaining tonnage counts as disposal.  Example: 200 tons taken to a certified 
processor with a recycling rate of 0.63 (63%) yields 126 tons of diversion and 74 tons of disposal. 
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INERT SOLID WASTE DIVERSION AND DISPOSAL REPORT  
Attachment B 

PART III OF III - PROJECT CUMULATIVE TOTAL 
W. O. Number: Date Submitted: 

Period 
Beginning 

Period 
Ending 

*Period 
Disposal  

Cumulative 
Project 

Disposal 
*Period 

Diversion 

Cumulative 
Project 

Diversion,R 

Cumulative 
Waste 

Generated 
D + R 

Cumulative 
Recycling 

% 
(R/G)100 

 
INERT WASTE MATERIAL CUMULATIVE PROJECT HISTORY 

       
        
        

        

        

        

        

        

        

        

 
ALL OTHER WASTE MATERIAL CUMULATIVE PROJECT HISTORY 
       

        

        

        

         

        

        

        

        

        

        
Name & title of person responsible  
for the information in this form: 
 

Signature: 

*From appropriate Part I or II during each period.   
Each Attachment B Part III Report needs to have the Diversion and Disposal Totals from every 
previous Disposal And Diversion Report listed in it, as well as the totals from this report.  
Attach another Part III form and continue information if more rows are needed 
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ATTACHMENT B - INSTRUCTION SHEET 

Contractor may contact the Solid Resources Citywide Recycling Division of the Bureau of Sanitation 
at (213)  473-8228 for information about recycling construction and demolition materials.  
 
Reporting Disposal and Diversion of Solid Waste. With each submittal of Contractor's application 
for progress payment, the Contractor shall prepare and submit to the inspector a written Solid Waste 
Diversion and Disposal Report quantifying all material generated in the project that was either 
disposed in landfills or diverted from disposal through recycling or reuse.  Submit the report in the 
format provided as Attachment B. The report contains three sections.  All three sections must be 
submitted each time. As indicated on the Solid Waste Diversion and Disposal Report: 
PART I 
1. Report disposal, reuse, or recycling in tons.  Indicate zero (0) if there is no quantity to report 

for a type of material. 
 
2. Indicate all locations to which materials are delivered for reuse, recycling, or disposal.  These 

locations can include: 
 

a. Source Separated Recycling Facilities  
b. Mixed Debris Recycling Facilities 
c. Class III Landfills 
d. Inert Backfill Sites 
e. Salvage yards 
f. Transfer Stations 

 
3. The Solid Waste Diversion and Disposal Report must be accompanied by: legible copies of 

weigh tickets, receipts, or invoices that specifically identify the project generating the material. 
Said documents must be from recyclers and/or disposal site operators that can legally accept 
the materials. 

 
4. Indicate the Project title; City Work Order Number; Progress Payment Number; Item Number, 

the City Department for which the work in being done; the name of the company completing 
the ‘Solid Waste Diversion and Disposal Report’ and compiling supporting documentation; the 
printed name, title signature, and daytime phone number of the person responsible for the 
information on the form; the beginning and ending dates of the period covered; and the date 
that the ‘Solid Waste Diversion and Disposal Report’ is completed.  

 
5. If materials are taken to a facility for which weigh tickets, receipts, or invoices are not 

available, Contractor shall provide documentation on company letterhead identifying the 
address to which materials were taken, name of owner/operator, type of materials, tons 
disposed, and the specific project generating the materials. 

 
6. If materials are used on site, Contractor shall provide documentation on company letterhead 

identifying the type and tons of materials being reused or recycled on site and the specific 
project generating the materials. 
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SECTION 01581 
PROJECT SIGNS 

 
 
 
1.1 THE REQUIREMENT 
 

A. The nam es, addr esses and s pecialties of  C ONTRACTORS, S ubcontractors, ar chitects, or  
engineers may be di splayed on removable signs. The size and location shall be subject to the 
ENGINEER’S approval. Commercial advertising matter shall not be attached to or painted on the 
surfaces of buildings, fences, canopies, or barricades.  

 
B.  TIME and INFORMATION type construction notice signs 1 each per Standard Plan S-791-1 are 

required at eac h of t he 3  s ewer replacement l ocations shown i n t he pl ans. The I nspector w ill 
determine appropriate locations. The t ime for the T IME s ign and the telephone number for the 
INFORMATION sign will be furnished by the ENGINEER at the time of construction. 

 
C. 2 each TYPE III CREDIT s igns per Standard P lan S-792-0 are required. The INSPECTOR will 

determine t he app ropriate l ocations. The i nformation f or t he sign will be  f urnished by t he 
ENGINEER at the time of construction. 

 
 
 

* * * * * * 
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SECTION 01611 
GUARANTY / WARRANTY 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall and doe s hereby warrant and guar anty that al l work executed under 
this Contract will be free from defects of materials and workmanship for a period of one (1) year 
from t he dat e of  Final F ield A cceptance of t he p roject as ev idenced by  t he i ssuance of a  
“Statement of Completion” by the Inspector, except certain specific items of Work, materials and 
equipment requiring a guaranty or warranty for a greater period of time as hereinafter specified. In 
the event, however, that portions of the Work are sufficiently complete to allow use or occupancy 
by the CITY in the manner and for the purposes intended prior to final completion and acceptance 
of the project, the guarantee period will commence on the date shown on the Statement of Partial 
Completion. 

 
B. The CONTRACTOR hereby agrees to indemnify and save harmless the CITY, and their officers, 

agents and employees against and f rom al l claims and l iability a rising f rom damage and injury 
due to said defects. The CONTRACTOR shall repair or replace, at no cost to the CITY, any and 
all such defective Work and all other Work damaged thereby, which becomes defective during the 
term of the above-mentioned guaranties and warranties. 

 
C. Within thirty (30) calendar days prior to completion of all Work the CONTRACTOR shall submit to 

the CITY or iginal c opies of  all manufacturers gua ranties c overing all s upplied and installed 
equipment and, where applicable, systems. 

 
D. In addition to the requirements of INSURANCE, Contract Bonds, of the GENERAL CONDITIONS, 

it shall be understood that the Surety for the faithful performance bond, submitted in conformance 
with t he t erms of  t he Contract f or t his p roject, i s l iable o n i ts bond f or al l obl igations of t he 
CONTRACTOR including guaranty provisions. 

 
E. The C ONTRACTOR s hall, within twenty-four (24) hours of  not ice f rom t he E NGINEER of  any  

Work not i n accordance with t he r equirements of t he C ontract, or  any  def ects i n t he Work, 
commence and prosecute with due diligence all work necessary to fulfill the terms of this Section 
and t o c omplete t he W ork within a  per iod of  t ime as  app roved by  t he E NGINEER. The 
CONTRATOR shall notify the ENGINEER of the repair schedule before commencing the repairs 
and not ify t he E NGIENER t o ar range f or i nspection. The C ONTRACOR shall s ubmit a w ritten 
report of  t he def ect an d methods of  correction. In t he event of  f ailure by  the CONTRACTOR 
and/or its surety to respond to the notice or to complete the Work required by this Section within 
the t ime s pecified, the C ITY shall pr oceed to have such W ork done at  the C ONTRACTOR's 
expense. The C ONTRACTOR or i ts Surety s hall promptly r eimburse t he CITY al l di rect and  
indirect cost associated with performing this Work. 

 
 
 

* * * * * * 
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SECTION 01630 
SUBSTITUTIONS AND "OR EQUAL" SUBMITTAL 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The C ONTRACTOR m ay s upply a ny of  t he m aterials s pecified or  of fer an equivalent.  The 
ENGINEER shall det ermine whether t he m aterial offered i s eq uivalent t o t hat s pecified.  T he 
CONTRACTOR shall m ake al l " Or Equal" submittals w ithin t hirty ( 30) c alendar d ays after 
issuance of Notice to Proceed.  A ny request or submittal received after the specified period will 
be c onsidered as  N OT E QUAL t o t hat s o s pecified and w ill b e pr ocessed as  a substitution 
described hereinafter. 

 
B. Whenever an y par ticular material, process, or equipment i s i ndicated by  pat ent, pr oprietary or  

brand name, or by name of manufacturer, such wording is used for the purpose of facilitating its 
description and shall be deemed to be followed by the words ‘or equal.’  A listing of materials is 
not intended to be comprehensive, or in order of preference.  The CONTRACTOR may offer any 
material, process, or equipment considered to be equivalent to that indicated.  The substantiation 
of offers shall be submitted as provided in the Contract Documents.   

 
C. The CONTRACTOR shall, at  i ts ex pense, f urnish dat a concerning i tems offered by  i t as  

equivalent to those specified. The CONTRACTOR shall have the material tested as required by 
the E NGINEER t o det ermine t hat t he qual ity, s trength, phy sical, c hemical, o r other 
characteristics, including durability, finish, efficiency, dimensions, service, and suitability are such 
that the items will fulfill its intended function.   

 
D. Test methods shall be subject to the approval of the ENGINEER.  Test results shall be reported 

promptly to the ENGINEER, who will evaluate the results and determine if the substitutes items is 
equivalent.  The ENGINEER’S f indings shall be f inal.  I nstallation and u se of a substitute i tems 
shall not be made until approved by the ENGINEER.   

 
E. All m anufacturers' data s ubmitted t o t he E NGINEER f or r eview and a cceptance s hall c learly 

identify each proposed substitute with the corresponding Contract Drawing detail and 
Specification S ection.  I f the E NGINEER d ecides t o a ccept f or use i n t he P roject a  m aterial, 
process o r a rticle w hich i s not  t he eq ual of  t hat s pecified, s ubstitution s hall be m ade i n t he 
manner described i n CHANGES A ND EXTRA W ORK o f t he G ENERAL C ONDITIONS, with a  
credit to the CITY for the difference in value. 

 
F. The ENGINEER shall determine whether the material offered is equivalent to that specified.  Any 

revision t o s tructures, pi ping, m echanical, el ectrical, i nstrumentation, or  any  ot her w ork made 
necessary by  such substitution must be approved by the ENGINEER, and  the ent ire cost both 
direct and indirect of these revisions shall be borne by the CONTRACTOR. 

 
G. Any materials, process, or article may be requested as a substitution by the CONTRACTOR, in 

lieu of that specified, under the following conditions: 
 

1. Requests must be submitted in writing and in the manner described in SHOP DRAWINGS / 
SUBMITTALS of these GENERAL REQUIREMENTS. 

 
2. Requests m ust b e s ubmitted t hirty ( 30) calendar d ays prior t o starting t he w ork, as 

established by the ENGINEER, so as not to cause any delay in completion of the Project.  No 
other r equest w ill be c onsidered af ter ex piration o f t he per iod s pecified, e xcept t hat i n 
exceptional cases where it is determined to be in the best interest of the CITY, as approved 
by the ENGINEER. 
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3. The C ONTRACTOR ag rees t o p ay f or al l E ngineering an d de sign s ervices, i f r equired, t o 
make all c hanges an d adj ustments i n material and work of  al l t rades di rectly or  i ndirectly 
affected by the substitute, to the satisfaction of the ENGINEER, at no cost to the CITY. 

 
4. All requests for substitution shall be made through the CONTRACTOR.  Submissions by the 

CONTRACTOR shall imply the CONTRACTOR'S approval of such substitution. 
 
5. No requests for substitutions will be considered during the bidding period. 
 
6. The CONTRACTOR s hall f urnish a dequate data w ith ea ch request f or approval of  a 

substitute to enable the ENGINEER to evaluate the proposed substitution. 
 
7. If a s ubstitute of fered by  t he C ONTRACTOR i s n ot f ound t o be equ al t o t he s pecified 

material, then CONTRACTOR shall furnish and install the specified material.   
 
8. The specified Contract completion time shall not be affected by any circumstance developing 

from the provisions of this Section. 
 
 
 

* * * * * * 
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SECTION 01711 
SITE INVESTIGATION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. CONTRACTOR shall investigate the Jobsite prior to Bid and during construction to ascertain al l 
conditions af fecting necessary p rocedures a nd sequencing of  t he Work operations i n t he 
execution of the Contracted Work. 

 
1. CONTRACTOR shall r eport t o t he E NGINEER, p rior t o t he B id, any  adv erse c ondition(s), 

which would affect the proper execution of the Contracted Work and shall not proceed until 
instructed by the ENGINEER.  Except as provided in GENERAL REQUIREMENTS Section – 
DIFFERING SI TE CONDITION, failure to report any such conditions shall constitute 
acceptance of all site conditions, and any required removal, repair, or replacement caused by 
unsuitable conditions shall be performed by the CONTRACTOR at its sole cost and expense.   

 
2. Start of  C ontracted W ork at  t he J obsite s hall i mply C ONTRACTOR’S a cceptance of  j ob 

conditions.   
 

B. Work Determination:    CONTRACTOR shall satisfy itself regarding job/site conditions, the nature 
and types of work to be performed and shall be responsible for the determination of all classes of 
work to be accomplished at the Jobsite or at the manufacturer’s plant. 

 
C. Allotted W orking S pace:   C ONTRACTOR shall l imit w ork o perations t o t he “ working s ite” or  

“Jobsite” or  “ Worksite,” and areas i mmediately a djacent t hereto, as  shown on t he Contract 
Drawings, specified or authorized by the CITY ENGINEER.   

 
1.2 UTILITY LOCATION 
 
 

A. Unless s pecified ot herwise, pr ior t o commencing any  ex cavation or  other w ork, i t i s t he 
CONTRACTOR’S r esponsibilities t o v erify and/ or determine t he l ocation a nd t he dept h of  
underground m ain di stribution c onduits, s uch as, but not  l imited t o, w ater, gas , sewer, storm 
water, electric power, oil, telephone or cable television, in the area which is known, or reasonably 
should be known, t o c ontain s uch subsurface i nstallations.  T he C ONTRACTOR s hall c all 
Underground Service Alert and obtain a reference number at least 48 hours before commencing 
excavation activities. 

 
B. Coordination: 

 
1. The CONTRACTOR is advised that the Drawings usually depict the location of substructures 

as they ex isted when the project was designed.  Present-day information may indicate that 
new f acilities m ay h ave been ad ded, or  ar e going t o b e added, o r t hat some of t hose 
substructures are now, or will be, relocated, abandoned, removed, lowered, raised, 
blanketed, encased enlarged, protected, or altered in some other way.  The CONTRACTOR 
shall carefully examine the proposed construction site prior to Bid and during construction for 
any evidence of recent surfacing of excavations, or the possible conflict with surface or aerial 
installations, and the latest substructure maps, and bid accordingly.  If further information or 
clarification is desired, CONTRACTOR is urged to immediately contact the following: 

 
a. The appropriate utility companies; 
 
b. The appropriate District Office of the Bureau of Engineering; and/or 
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c. City of Los Angeles 
Utility Coordination Section of the Project Award and Control Division 
1149 S. Broadway, Suite 140 
Los Angeles, CA 90015   
(213) 847-0546 

 
2. Review and  verify w ith t he i nformation i ndicated on t he Contract D rawings and t he 

information provided in the GENERAL REQUIREMENTS Section 01112 - DESCRIPTION OF 
WORK. 

 
1.3 UTILITY PROTECTION 

 
 

A. The CONTRACTOR s hall not  i nterrupt t he s ervice f unction or  disturb t he s upport of  any  u tility 
without authority from the owner or order from the CITY.  All valves, switches, vaults, and meters 
shall be maintained readily accessible for emergency shutoff. 

 
B. Where protection i s required to ensure support of  u tilities located as  shown on the P lans or in 

accordance with S ubsection 1. 2 – Utility Loc ation, abov e, t he CONTRACTOR shall, un less 
otherwise provided, furnish and place the necessary protection at its expense.   

 
C. Upon learning of the existence and location of any utility omitted from or shown incorrectly on the 

Plans, the CONTRACTOR shall immediately notify the ENGINEER in writing.  W hen authorized 
by the ENGINEER, support or  protection of the ut ility will be pai d for as provided in PAYMENT 
FOR CHANGES AND EXTRA WORK of the GENERAL REQUIREMENTS. 

 
D. The CONTRACTOR shall immediately notify the ENGINEER and the utility owner if any utility is 

disturbed or damaged.  The CONTRACTOR shall bear the costs of repair or replacement of any 
utility damaged if located as noted above, in Subsection 1.2 – Utility Location. 

 
E. When placing concrete around or contiguous to any non-metallic utility installation, the 

CONTRACTOR shall, at its expense: 
 

1. Furnish a nd install a 50 mm ( 2 i nch) cushion of  ex pansion j oint m aterial o r ot her similar 
resilient material; or 

 
2. Provide a sleeve or other opening which will result in a 50mm (2 inch) minimum-clear annular 

space between the concrete and the utility; or 
 

3. Provide other acceptable means to prevent embedment in or bonding to the concrete.   
 
1.4 UTILITY REMOVAL 
 
 

A. Unless ot herwise s pecified, t he C ONTRACTOR shall r emove al l i nterfering por tions of  ut ilities 
shown on the Plans or  indicated in the Bid documents as “abandoned” or “to be a bandoned in 
place”.  B efore starting r emoval op erations, t he C ONTRACTOR s hall as certain from the C ITY 
whether the abandonment is complete, and the costs involved in the removal and disposal shall 
be included in the Bid for the items of work necessitating such removals.   

 
1.5 UTILITY RELOCATION 
 
 

A. When f easible, t he ow ners r esponsible f or ut ilities within t he a rea af fected by t he W ork w ill 
complete t heir n ecessary i nstallations, relocations, repairs, or  replacements bef ore 
commencement of work by the CONTRACTOR.  When the Plans or Specifications indicate that a 
utility installation i s to be r elocated, al tered, or  constructed by  others, the CITY w ill conduct al l 
negotiations with the owners and work will be done at no cost to the CONTRACTOR, except as 



_____________________________________________________________________________ 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 SITE INVESTIGATION 
W.O. NO. EW40019F 01711-3 
 

provided in SSPWC Section 301-1.6.  Utilities which are relocated in order to avoid interference 
shall be protected in their position and the cost of such protection shall be included in the Bid for 
the items of Work necessitating such relocation.   

 
B. After award of the Contract, portions of utilities which are found to interfere with the Work will be 

relocated, altered or reconstructed by the owners, or the ENGINEER may order changes to the 
Work to avoid interference.  S uch changes will be paid for in accordance with PAYMENT FOR 
CHANGES AND EXTRA WORK of the GENERAL REQUIREMENTS. 

 
C. When the Plans or Specifications provide for the CONTRACTOR to alter, relocate, or reconstruct 

a ut ility, al l costs for such work shall be included in the B id for the i tems of work necessitating 
such w ork.  T emporary or  per manent r elocation or  al teration of  ut ilities r equested by  t he 
CONTRACTOR for its convenience shall be its responsibility and it shall make all arrangements 
and bear all costs. 

 
D. The ut ility owner will relocate service connections as necessary within the l imits of  the Work or 

within t emporary c onstruction or  s lope eas ements.  W hen di rected by  t he E NGINEER, t he 
CONTRACTOR shall arrange for the relocation of service connections as necessary between the 
meter and p roperty l ine, o r b etween a meter and t he l imits of  t emporary construction or  slope 
easements.  The relocation of  such service connections will be paid for in accordance with the 
provisions o f PAYM ENT F OR CHANGES AN D EXT RA W ORK of t he GENERAL 
REQUIREMENTS.  P ayment will include the restoration of all existing improvements which may 
be affected thereby.  T he CONTRACTOR may agree with the owner of any utility to disconnect 
and r econnect i nterfering s ervice c onnections.  T he C ITY w ill not  be i nvolved i n any  s uch 
agreement.   

 
1.6 UTILITY DELAYS 
 
 

A. The CONTRACTOR shall notify the ENGINER of its construction schedule insofar as it affects the 
protection, removal, or  r elocation of  utilities.  S aid notification s hall b e i ncluded as pa rt of t he 
construction s chedule r equired i n C ONTRACTOR’S C ONSTRCTION S CHEDULE A ND 
REPORTS OF THE GENERAL REQUIREMENTS.  The CONTRACTOR shall notify ENGINEER 
in w riting of  any  s ubsequent c hanges i n t he c onstruction s chedule w hich will af fect t he t ime 
available for protection, removal, or relocation of utilities.   

 
B. The CONTRACTOR will not be entitled to damages or additional payment for delays attributable 

to t he ut ility r elocations or  al terations i f c orrectly l ocated, not ed, and c ompleted i n ac cordance 
with 1.2 Utility Location, above. 

 
C. The CONTRACTOR may be given an extension of time for unforeseen delays attributable to the 

unreasonably protracted interference by utilities in performing Work correctly shown on the Plans 
 

D. The CITY will assume responsibility for the timely removal, relation, or protection of existing main 
or trunkline utility facilities within the area affected by the Work if such utilities are not identified in 
the Contract Documents.  The CONTRACTOR will not be assessed liquidated damages for any 
delay caused by failure of CITY to provide for the timely removal, relocation, or protection of such 
existing facilities.   

 
E. If t he C ONTRACTOR sustains l oss due t o del ays at tributable to i nterferes, r elocations, or  

alterations no t covered by  Subsection 1 .2 - Utility Location, above, which could not have been 
avoided by t he j udicious handling of  f orces, equipment, or  pl ant, t here shall be p aid t o t he 
CONTRACTOR such amounts as the ENGINEER may find to be fair and reasonable 
compensation f or such part of  t he CONTRACTOR’S a ctual l oss a s w as u navoidable a nd t he 
CONTRACTOR may be granted an extension of time.   
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F. Payment to the CONTRACTOR for actual loss due to a protracted utility delay shall be calculated 
based on wage increases, price increases of material and equipment, additional insurance costs 
and actual direct costs of maintaining the Worksite incurred because of the utility delay. 

 
1.7 UTILITY COOPERATION  
 
 

A. When necessary, the CONTRACTOR shall so conduct its operations as to permit access to the 
Worksite and provide time for utility work to be accomplished during the progress of the Work.  

 
 
 

* * * * * 
 

(SEE ATTACHMENT) 
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ATTACHMENT TO SECTION 01711 
 
 
 
 
Attachment to General Requirements Section 01711 consists of one (1) document, as follows: 
 
ATTACHMENT 

NUMBER TITLE OF ATTACHMENT NUMBER OF PAGES  
IN THIS ATTACHMENT 

01711-A1 Summary of First Notice  (as required for each project) 
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SECTION 01712 
SUBSURFACE DATA 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. All s oil and t est hol e data, w ater t able el evation, and s oil analyses shown on t he D rawings o r 
included in the Specifications / Project Manual apply only at the location of the test holes and to 
the de pth indicated.  T est r eports f or t est h oles, which have been dr illed, ar e av ailable f or 
inspection at the office of the ENGINEER, or contained in the Geotechnical Report for the project.  
Any additional subsurface exploration shall be done by the CONTRACTOR at their own expense.  
The indicated elevation of the water table is that level at the date the test hole data was obtained.  
It is the CONTRACTOR’S responsibility to determine and allow for the elevation of groundwater 
at the date of Project construction.  A difference in elevation between the ground water shown in 
soil boring logs and groundwater actually encountered during construction will not be considered 
as a basis for extra work.   
 
 

 
* * * * * * 
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SECTION 01721 
MOBILIZATION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 
1. Whether Mobilization is included as a Contract Bid Item in the Bid Proposal Form or specified 

as part of the lump sum in the Contract Documents, the cost of labor, equipment, materials 
and incidentals for doing all the work in mobilization (in advance of construction operations 
and not directly at tributable to any specific bid i tem) shall be included in the Contract Price 
Breakdown and pr ogress pay ment estimate.  I f t here i s no  m obilization bi d i tem the 
CONTRACTOR shall submit to the INSPECTOR for approval the Contract Price Breakdown 
with the amount established for mobilization. 

 
2. Mobilization shall i nclude, but  not  be l imited t o, t he f ollowing i tems, al l a s r equired f or t he 

proper performance and completion of the Work: 
 

a. Obtaining all permits, licenses, insurance, and bonds.  Providing copies to the 
ENGINEER. 

 
b. Moving onto the Jobsite all of CONTRACTOR’S plant and equipment as required. 

 
c. Erecting temporary buildings and other construction facilities. 

 
d. Installing temporary construction power and wiring. 

 
e. Establishing fire protection system for its temporary facilities. 

 
f. Developing construction water supply. 

 
g. Providing field office trailers for the CONTRACTOR, complete with all specified 

equipment, furnishings and utility services. 
 

h. Providing sanitary facilities or connecting to onsite sanitary facilities as specified. 
 

i. Providing for potable water facilities as specified. This includes a means by which all on 
site C ONTRACTOR, S ubcontractor or  s upplier pe rsonnel c an w ash t heir h ands w ith 
soap. 

 
j. Arranging for, and erection of, CONTRACTOR’S work and storage yards and sheds. 

 
k. Submitting all required Subcontractor insurance certificates and bonds. 

 
l. Posting all CAL/OSHA required notices and establishment of safety programs. 

 
m. Having the CONTRACTOR’S representative at the Jobsite full time. 

 
n. Furnishing o f C onstruction S chedule, C ontract P rice B reakdown an d S ubmittal 

Schedules. 
 

o. Erecting all t emporary f encing, i ncluding r elocation of  ex isting K-rail a nd f encing a s 
required to utilize the designated staging area. 
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p. Erecting CONTRACTOR signs.  T he nam es, add resses, and specialties of  
CONTRACTORS, subcontractors, engineers or architects may be displayed on 
removable signs.  T he size and l ocation shall be subject to the ENGINEER’S approval.  
Commercial advertising m atter s hall no t be at tached t o or  painted on t he s urfaces of 
buildings, fences, canopies or barricades.  
 

q. Installing B uilding Credit signs an d A dvance C onstruction N otice s igns.  T he B uilding 
Credit sign shall be submitted to the ENGINEER for approval prior to installation. Refer to 
GR Section 01581 – Project Signs, for additional requirements.  

 
r. Furnishing and set u p o f f ield o ffice(s) f or t he EN GINEER and I NSPECTOR.  I f i t i s 

necessary to relocate the INSPECTOR’S job office to a new facility or relocation during 
the course of  the Contract provide the required labor and equipment.  T he new facility 
shall be p roperly equipped and conform to the requirements shown i n Subsection B .2, 
Field Offices herein.  The CONTRACTOR shall obtain the ENGINEER’S approval of the 
new location thirty (30) days in advance. 
 

B. Field Offices for the Inspector and the Engineer: 
 

1. Unless specified otherwise, the CONTRACTOR shall, at no cost to the CITY, furnish, install, 
maintain, a nd r emove al l t emporary l ight, t elephone, po wer an d w ater (including piping, 
wiring, lamps and other equipment necessary for the field offices). 

 
2. The CONTRACTOR shall furnish the ENGINEER and t he INSPECTOR, for the duration of  

the contract, and through the STARTUP ASSISTANCE period, a t no additional c ost t o t he 
CITY a f urnished f ield of fice w ith j anitorial s ervices and m aintenance a greements f or a ll 
equipment provided under this Section.  This office shall have a minimum floor space of 480 
square feet, at least 2 doors, and window area of not less than 50 square feet.  A ll exterior 
doors and windows shall be provided with screens.  All exterior doors shall be provided with 
door h andles w ith do uble dead b olt l ocks an d t he C ONTRACTOR s hall pr ovide t he 
INSPECTOR 4 keys.  Interior space shall have two separate lockable offices with a common 
area in between.  This field office shall be furnished as follows: 

 
a. Three (3) plan table(s), 4 standard 5-foot double pedestal desks with a dr awer suitable 

for hol ding f iles, 4 chairs, 1 drafting s tool, 2 plan r acks, 4 - 4 dr awer filing c abinets 
suitable to hold legal or letter size hanging file folders, 3 storage cabinets with a minimum 
of 4 adjustable shelves. 

 
b. Heating and air conditioning of sufficient capacity shall be provided at no expense to the 

CITY to adequately control the temperature at all times. 
 

c. Bottled dr inking water s hall be  pr ovided within t he of fice. S anitary f acilities s hall b e 
provided di rectly adj oining t he of fice f or t he s ole us e of  t he E NGINEER and t he 
INSPECTOR. Sanitary facilities shall i nclude a t oilet and wash basin with hot and cold 
running water. 

 
d. Extended area, non-coin operated telephone service shall be provided w ithin the of fice 

area. The installation shall include 2 individual telephone lines, 2 cordless telephones, 2 
answering machines (one for each staff line), 1  facsimile machine for each Section. 

 
e. One (1) console type, dry, indirect electrophotographic process network-capable 

copier/printer/scanner capable of 60 letter size copies per minute.  Copier shall be able to 
copy 11" X 17" ledger s ize paper and be able to reduce to 65% and enlarge to 154%.  
Copier shall have a sorter/finisher with a s taple cartridge and have additional cassettes 
for letter, legal, ledger-size paper.  The copier's primary paper supply shall be 8.5" X 11" 
size.  T he copier shall b e i nstalled n ew o r l ike n ew i n g ood working or der and t he 
CONTRACTOR shall maintain t he uni t i n o perating c ondition t hroughout t he l ife of  t he 
Project. 
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f. One (1) Color inkjet all-in-one machine capable of printing, copying, and scanning up to 
11” X 17”.  Printing shall be a minimum of 35 pages per minute in black and 28 pages per 
minute i n color.  R esolution s hall b e a m inimum of 6000  x  1 200 d pi.  A  50 -sheet 
document f eeder shall b e i ncluded.  A ll t oner cartridges s hall be pr ovided by  t he 
contractor for the duration of the project. 

 
g. Eight ( 8) Duplex c onvenience out lets for el ectrical power [ a m inimum of  f our per  s taff 

person]. 
 

h. One (1) Outdoor lighting fixture with 300 Watt bulb to effectively light the area around the 
office facility. 

 
i. Maintenance and service agreements for al l of fice equipment shall be pr ovided for t he 

entire contract period. 
 

j. The CONTRACTOR shall provide janitorial services twice per week for the f ield o ffices 
for the duration of the Contract Work. 

 
k. The CONTRACTOR shall furnish the field office as follows: 

 
(1) A laptop computer with that complies with the following requirements: 

 
(a) Processor: Intel® Core™ 2 Duo SU9400 (1.4GHz, 800 MHz, 3 MB) or faster 

(b) Memory: Minimum 2GB Shared Dual Channel DDR3 at 1066MHz 

(c) Hard Drive: Minimum 250GB 

(d) Display: Minimum 15.6" High Definition TL WLED 

(e) Optical Drive:  Minimum 8X CD/DVD Burner (Dual Layer DVD+/-R Drive) 

(f) Network Card : Integrated 10/100 Network Card 

(g) Wireless Card : Intel Wireless 5100n (802.11 n) 

(h) Caring Case  

(i) External Optical Mouse 

(j) 2 Years Advance Service Plan  

(k) Manufacturers :  Dell Inspiron 15Z, HP Pavillion dv6t series or equal 

(l) The c omputer s hall be p re-loaded with t he l atest w indows op erating s ystem 
(Windows 7 Professional). And the following application software: 

(m) Microsoft Office Professional 2007  

(n) Adobe Acrobat 9 Pro. 

(o) Anti-virus protection s oftware – ESET N OD32 A ntivirus 4 with a t wo y ear 
maintenance package 

 
l. Any computer equipment or software furnished under this section or under an Allowance 

for City Field Offices shall be the property of the City at the end of the project. 
 

m. The CONTRACTOR shall provide a high speed internet connection for the duration of the 
Contract and through the start up assistance period. 

   
C. Temporary Construction Utilities: 

 
1. Construction Water: Potable water will be made available for the CONTRACTOR’S use from 

the existing fire hydrant system, as located on t he Plans, or as directed by the ENGINEER.  
The CONTRACTOR shall meter water usage and pay for the cost of water consumption.  The 

http://www.shopping.hp.com/webapp/shopping/computer_can_series.do?storeName=computer_store&category=notebooks&a1=Category&v1=High+performance&series_name=dv6t_series&jumpid=in_R329_prodexp/hhoslp/psg/notebooks/High_performance/dv6t_series�
http://www.shopping.hp.com/webapp/shopping/computer_can_series.do?storeName=computer_store&category=notebooks&a1=Category&v1=High+performance&series_name=dv6t_series&jumpid=in_R329_prodexp/hhoslp/psg/notebooks/High_performance/dv6t_series�


 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 MOBILIZATION 
W.O. NO. EW40019F 01721-4 

CONTRACTOR shall m ake a rrangements w ith t he servicing w ater utility c ompany.  A 
backflow preventer shall be provided as per the Plumbing Code. 

 
2. Construction P ower: The C ONTRACTOR shall p rovide al l el ectrical po wer required i n 

performance of the Work and shall pay all installation charges and monthly bills in connection 
therewith.  T he C ONTRACTOR s hall provide and maintain al l t emporary a nd per manent 
power.  The CONTRACTOR shall pay for all permits.  All temporary connections for electricity 
shall be subject to approval of the ENGINEER and the power company representative, and 
shall be removed in like manner at the CONTRACTOR’S expense prior to final acceptance of 
the Work. 

 
3. Telephones: The CONTRACTOR shall provide and maintain at all times during the progress 

of the Work, at its own expense, not less than three (3) telephones in good working order, at 
its own field construction office.  Each such telephone shall be c onnected to an established 
exchange for toll service and with all other telephones utilized by the CONTRACTOR.   

 
4. Temporary Ventilation: The C ONTRACTOR s hall p rovide adequate m eans to f urnish 

temporary ventilation within Work areas at CONTRACTOR’S own expense and conforming to 
applicable requirements and standards of Federal, State, County and the 2008 Los Angeles 
CITY Building Codes and Amendments. 

 
D. Contractor’s T emporary S torage F acilities: The C ONTRACTOR s hall pr ovide an ade quate 

temporary shed on  the site i n a l ocation designated by  the ENGINEER for the safe s torage of  
material and equipment.  T he shed shall be w eathertight w ith a  wood f loor above grade.  T he 
shed shall be removed upon completion of the Work, or when so ordered by the ENGINEER. 

 
E. Sanitary F acilities: The CONTRACTOR s hall p rovide ad equate sanitary c onveniences of an  

approved type for the use of persons employed on the Work, and properly secluded from public 
observation, shall be provided and maintained by the CONTRACTOR in such a m anner and at 
such points as shall be required or approved by the INSPECTOR.  These conveniences shall be 
maintained a t al l t imes without nuisances an d t heir use shall be strictly enf orced.  Upon 
completion o f t he C ontracted Work, t hey s hall be  r emoved f rom t he p remises, l eaving t he 
premises clean and free from a nuisance. 

 
F. Job Bulletin Board: The CONTRACTOR shall provide and mount on the CONTRACTOR’S Field 

Office, where it can be readily seen by the CONTRACTOR’S employees, a substantially built 3-
feet high x 4-feet wide bulletin board, with a framed glass door protected on the outside with a 2-
inch x 2-inch galvanized mesh and lock. 

 
G. Protection Enclosures: 

 
1. Precautions shall be exercised by  t he C ONTRACTOR at al l t imes f or t he protection of 

persons and property. 
 

2. CONTRACTOR shall f urnish (or c ause t o b e f urnished) and maintain for t he duration of  
Contracted Work, al l scaffolds, c overs, t arpaulins, canopies, w arning s igns, steps, br idges 
and other temporary construction and other protective devices as required by the 
INSPECTOR and the Local and State Rules, Ordinances and/or Regulations necessary for 
protection of public and private property and public safety. 

 
3. Such enclosures shall be  of  r easonably good appearance an d shall be  m aintained f ree o f 

signs, posters, writing, markings and any other thing which would detract from a reasonably 
good appearance. 

 
H. Temporary Fencing and Gates: 

  
1. Provide and maintain for the duration of the Contracted Work temporary plywood or chain link 

fencing of design and type needed to prevent entry onto the Jobsite and exterior Work area 
by the public. 
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2. Construction shall conform to Section 3303 of the 2008 Los Angeles City Building Codes and 
Amendments where adjacent to any public way. 

 
3. Plywood Fence and Canopy Along the Property Line where Adjacent to Public Way: 
 

a. Required by t he 2008 Los A ngeles CITY B uilding Codes an d Amendments al ong t he 
property lines where adjacent to a public way, apply two coats of an exterior semi-gloss 
enamel. 

 
b. Plywood fences s hall be constructed on c oncrete f oundation and s ubject to the w ind 

force or other loading. 
 

c. Paint color shall be as directed by the ENGINEER. 
 

d. Any company logo or other posting is prohibited. 
 

e. Remove graffiti (if any) once a week during the Contract time. 
 

4. Chain Link Fence with an Opening Along Property Lines: 
 

a. Provide an approved 6-foot high chain link fence and gate with metal supports along the 
property lines and/or at openings to prevent access to the Jobsite. 

 
5. Chain Li nk F ence O utside O f P roperty Li nes: CONTRACTOR s hall obtain al l necessary 

written a pprovals f rom t he E NGINEER and t he l ocal aut horities h aving j urisdiction pr ior t o 
erecting and temporary chain link fencing.  CONTRACTOR shall remove all chain link fencing 
and repair all sidewalks or existing improvements after completion of Contract. 

 
I. Construction Sign: 

 
1. Design:  Refer to plan sheets and Section 01581. 
 
2. Materials: 

 
a. Posts:  4-inch x 6-inch redwood, C.R.A. Foundation grade. 

 
b. Frame:  Douglas fir solid stock, W.C.L.B., and Better, V.G. Finish. 

 
c. Metal Panel: No. 22 gauge sheet steel. 

 
d. CITY Seal: Provided by ENGINEER. 

 
3. Fabrication: 

 
a. Securely attach frame to posts with adequate fasteners. 

 
b. Miter and nail frames, conceal fastenings and set nails. 

 
c. Secure a sheet metal panel to frame with wood stops. 

  
4. Painting: 

 
a. By sign painters. 

 
b. On all surfaces of posts, panel and frame, 1 coat of primer and 2 coats of finish paint on 

exposed surfaces, and anti-graffiti coating. 
 

c. With exterior wood primer and exterior oil paint as specified in Section 09800. 
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d. White finish on all surfaces; black letters and black frames reveal. 
 

5. Installation: Set posts into natural ground; location as directed by the ENGINEER. 
 

6. Removal: Upon completion of Contracted Work or when directed by the ENGINEER. 
 

7. Modifications: 
 

a. During the course of the Contract, the CONTRACTOR may be required to make changes 
to lettering, as directed by the ENGINEER, up to forty (40) letters regardless of the letter 
size, without additional cost to the CITY.   

 
b. Repair and recoat the modified area in a m anner that will eliminate the evidence of the 

changes. 
 

J. Permits: 
 
1. The C ONTRACTOR s hall be r esponsible f or obt aining a nd p aying f or al l permits, l icenses 

and fees in a t imely manner, in accordance with Section 00217 of the General Conditions.  
The CONTRACTOR shall be aware of the expiration date of all building permits, plan checks 
and/or ex tensions when the ENGINEER turns over such documents to the CONTRACTOR 
for construction use.  I f the CONTRACTOR does not obtain the permits in a t imely manner, 
the CONTRACTOR shall be responsible for the delay, and t he additional cost incurred as a 
result of  the delay, in obtaining and paying for the permits or l icenses (such as costs to re-
plan check, plan modification due to code changes, etc). 

 
2. The CONTRACTOR shall be f amiliar with al l aspects of the Project.  F or the Project which 

requires a haul route hearing and haul route bonding as part of the Grading Permit approval 
process, C ONTRACTOR shall pr epare and  s ecure t he G rading P ermit as soon a s t he 
construction contract is awarded in order to mitigate any possible delays due to the haul route 
hearing,  The haul r oute map p reparations shall be as r equired by t he Lo s A ngeles CITY 
Department of Building and Safety, Grading Division, and [Section 02220 – EARTHWORK of 
the Project Manual. 

 
3. The CONTRACTOR shall obtain and pay for the following: 

 
a. Building Permit for each structure 

 
b. Permits to Use Street Space and D eposit Building Materials from the Bureau of  S treet 

Services. 
 
c. Grading Permit 
 
d. Plumbing Permit 
 
e. Demolition Permit 
 
f. Electrical Permit 
 
g. Los Angeles County Flood Control District 
 
h. Shoring Permit 
 
i. California G eneral Construction A ctivity St ormwater Pe rmit a nd Wet W eather Erosion 

Control Plan (WWECP) and Stormwater Pollution Prevention Plan (SWPPP) for 
stormwater pollution control measures for construction activities 

 
j. S.C.A.Q.M.D. Underground Fuel Storage Tank Installation Permit 
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k. Department of  T ransportation P ermits ( CITY w ill submit f or pl an c heck an d pay  f or 
owner’s permit.  CONTRACTOR shall submit and pay for work permit).  CONTRACTOR 
will be responsible for preparing any additional traffic control plans required to complete 
the project, including plan check and permit fees. 

 
K. Utility Services Connections: 

 
1. Within five (5) days after the Notice-to-Proceed, notify the serving utilities that the Project is 

under construction and furnish the dates on which the services will be required.  Furnish the 
ENGINEER a duplicate copy of all service requests. 

 
2. Should any  m ajor c hanges t o t he W ork i ndicated be nec essary t o c omplete t he ut ility 

installation, n otify t he E NGINEER i n writing at  o nce and c ease al l t he Work af fected until 
approval for the required modifications has been obtained from the ENGINEER. 

 
3. Water S ervice C onnections:  Make a ll ar rangements with t he Department of  Water an d 

Power for the domestic water service and the removal of existing water service, as required.  
If t he C ONTRACTOR uses a n ex isting w ater supply f or c onstruction t he billing s hall b e 
transferred to the CONTRACTOR prior to the start of construction.  A duplicate of the transfer 
documentation shall be provided to the ENGINEER. 

 
4. Power S ervice C onnections:  M ake al l ar rangements w ith t he Department of  W ater an d 

Power for the new power service connections and testing of electrical equipment and control 
and removal of existing power service connections as part of the contract.  The 
CONTRACTOR will pay f or a ll f ees and  c harges.  P ower f or construction a nd t esting 
equipment to be separately arranged and paid for by the CONTRACTOR.   

 
5. After all utility services are completed, all street improvements shall be repaired.  

 
6. If the CONTRACTOR is delayed during the inspections by local authorized agencies or work 

by utility companies, not the fault of the CONTRACTOR and a critical path is impacted, the 
CONTRACTOR s hall be ent itled t o a non -compensable time ex tension and shall hav e no  
claim for any other compensation for such delay. 

 
 
 

* * * * * * 
 

(SEE ATTACHMENT) 
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ATTACHMENTS TO SECTION 01721 
 
Attachments to General Requirements Section 01721 consists of one (1) document, as follows: 
 

 
ATTACHMENT 

NUMBER 

 
TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01721-A1 

 

 
Construction Water Supply Schematic 

 
1 
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SECTION 01722 
SURVEYING 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Contractor Provided Survey: 
 

1. The CONTRACTOR s hall not ify t he E NGINEER at  l east seven ( 7) working day s b efore 
starting any Work in order that the ENGINEER may take necessary measures to ensure the 
preservation of survey monuments and bench marks. 

 
2. The E NGINEER w ill be  r esponsible f or pr oviding t he i nitial vertical b enchmarks a nd 

horizontal control points. The CONTRACTOR shall not ify the ENGINEER in writing at  least 
seven (7) working days before the initial survey control points are required. 

 
3. The CONTRACTOR shall be responsible for all surveys required to layout the Work and for 

the accuracy of all survey work for construction. The CONTRACTOR shall include the cost of 
all such survey work in their B id. The CONTRACTOR shall have al l construction surveying 
performed by  a `Licensed Lan d S urveyor' o r a  ` Civil E ngineer’ registered by t he S tate of 
California to perform such work. The ENGINEER reserves the right to verify all survey work 
done by the CONTRACTOR. 

 
4. The CONTRACTOR shall pr eserve t he i nitial survey c ontrol points f or t he duration of  t heir 

usefulness. Monumentation that is subject to disturbance or destruction shall be located and 
referenced prior to construction and relocated and referenced if necessary after construction, 
in accordance with the Standard Technical Specifications and the Standard Plans. 

 
B. Construction Surveys: 

 
1. Construction Surveys shall conform to Chapter J 600 of  the Bureau of  Engineering Survey 

Manual, P art J. This m anual m ay be pur chased t hrough t he B ureau of  E ngineering P ublic 
Reference Center. 

 
2. The C ONTRACTOR s hall pr ovide all r eference stakes an d f orm c hecks n ecessary f or 

construction and inspection of improvements. All construction staking shall be documented in 
survey field notes. This staking may include but is not limited to: removals, joins, rough grade, 
slope, utilities, storm drains, sewers, curbs, walks, paving, wall and building stakes; and any 
other staking necessary for construction and inspection. 

 
C. Reference Or Grade Stakes: A reference or grade stake shall be set for each grade change or 

angle point shown on the plan, standard plan, and shop drawing, in addition to the normal staking 
interval. 

 
D. Form Checks: Forms shall be c hecked when durable points may be di sturbed, removed, or are 

impractical to be us ed to verify the design location. The measured location shall be r ecorded in 
the survey field notes. All variations from the plan location shall be brought to the attention of the 
ENGINEER. 

 
E. Staking I ntervals A nd Offset S take Li nes: All s taking i ntervals shall be i n a ccordance w ith t he 

Survey M anual, F igure J 626.224A. Stake l ines s hall be s et at  an of fset di stance f rom the 
improvement to ensure proper grade, station, and alignment. 

 
F. Utility St akes: The CONTRACTOR s hall provide s takes for al l utilities, publ ic o r p rivate, t hat 

require location or relocation, unless otherwise stated. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 SURVEYING 
W.O. NO. EW40019F 01722-2 

G. Additional Survey Work: The CONTRACTOR may be required to furnish additional survey work, 
such as pr ofiles, r estakes, C hange Orders, et c., at  t he request o f t he E NGINEER o r t he 
INSPECTOR. 

 
H. Accuracy:  

 
1. The CONTRACTOR shall us e a ppropriate surveying m ethods t o obt ain t he f ollowing 

standards:  For fixed works (i.e. cast-in-place concrete; asphalt pavement, pipes and drains; 
and other items determined by the ENGINEER) the following survey standards shall be used. 
The absolute horizontal accuracy, in relationship to the Engineer’s control, shall be such that 
the s emimajor ax is of  i ts 95%  er ror el lipse i s ± 0.015 f oot or  l ess. The ab solute v ertical 
accuracy, in relationship to the Engineer’s control, shall be such that its standard deviation is 
±0.015 foot or less. The relative horizontal accuracy of survey points within the Project shall 
be such that the semimajor ax is of i ts 95% error el lipse is ±0.015 foot or  less. The relative 
vertical accuracy of survey points within the Project shall be such that its standard deviation 
is ±0.015 foot or less. 

 
2. For ex cavation pu rposes, t he f ollowing s urvey s tandards s hall be u sed. The ab solute 

horizontal accuracy, in relationship to the Engineer’s control, shall be such that the semimajor 
axis of its 95% error ellipse is ±0.1 foot or less. The absolute vertical accuracy, in relationship 
to the Engineer’s control, shall be such that i ts s tandard deviation is ±0.1 foot or  less. The 
relative horizontal accuracy of survey points within the Project shall be s uch that semimajor 
axis of  t he 95% er ror el lipse i s ±0.1 f oot or  l ess. The relative v ertical ac curacy of s urvey 
points within the Project shall be such that its standard deviation is ±0.1 foot or less. 

 
I. Survey/Inspector: The C ONTRACTOR shall p rovide t o t he I NSPECTOR t hose m easurements 

and control points necessary t o determine t he l ocation and conformance t o t he plan, l ine, and  
grade of the improvements necessary for inspection purposes. 

 
J. Survey/Engineer: The CONTRACTOR shall provide t o t he E NGINEER t hose m easurements 

necessary for the expedient completion of the Project. 
 

K. Survey P lan O f O perations: Prior t o c onstruction, t he C ONTRACTOR shall s ubmit t o t he 
ENGINEER for approval a survey plan describing methods and instrumentation to be used on the 
Project. The survey plan must be approved prior to any construction. 

 
L. Survey Notes: The CONTRACTOR shall supply and keep notes on CITY s tandard format note 

sheets. The ENGINEER may request copies of, and otherwise review, survey notes at any time 
during the construction phase of the Project. Upon completion of the Project, the original survey 
notes shall become the property of the CITY and shall be delivered to the ENGINEER 

 
M. Permanent S urvey M arkers: The CONTRACTOR s hall be responsible f or t he pr eservation of  

survey monuments and b ench marks ex cept as no ted herein. At l east t wo ( 2) working d ays 
before t he s tart of  c onstruction, t he CONTRACTOR s hall s ubmit ac ceptable pr econstruction 
survey tie notes to the ENGINEER’S office. These survey tie notes will be for all survey markers 
or bench marks that may be lost or disturbed due to construction. Lost or disturbed monuments 
shall be  r eplaced at  t he CONTRACTOR’S expense by  a California l icensed l and surveyor or  
registered c ivil E NGINEER aut horized t o pr actice l and s urveying. Post construction s urvey 
monument t ies a cceptable t o t he E NGINEER shall be s ubmitted t o t he E NGINEER’S office 
before the completion of the Work (see “Monuments,” Section 8771, Land Surveyors Act, Division 
3, C hapter 1 5 of  t he B usiness an d P rofessions C ode). The E NGINEER w ill r eestablish the 
monuments and bench marks where survey services are provided by the ENGINEER, providing 
the CONTRACTOR protects the pr econstruction r eference po ints. In this c ase, w here the 
monuments are t o be r emoved or  d amaged by  t he C ONTRACTOR, t he C ONTRACTOR s hall 
notify the ENGINEER in writing seven (7) calendar days before starting the Work.  
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N. Lot Stakes: The CONTRACTOR shall preserve property line and corner survey markers, except 
where their destruction is unavoidable, and the CONTRACTOR is proceeding in accordance with 
accepted practice. Markers that otherwise are lost or disturbed by its operations shall be replaced 
at the CONTRACTOR’S expense by the ENGINEER. 

 
 
 

* * * * * * 
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SECTION 01723 
RIGHT OF WAY 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall not  al low i ts employees to use private property for any reason, or to 
use water or  el ectricity f rom s uch p roperty w ithout w ritten pe rmission f rom t he ow ner.  T he 
CONTRACTOR shall provide evidence of such permission, in writing, to the ENGINEER, before 
entering upon such lands.   

 
 
 

* * * * * * 
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SECTION 01732 
ADDITIONAL POTHOLING 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall conduct exploratory excavations by  potholing to verify or  to discover 
the a ctual l ocations and the s ize of  existing underground utilities a nd i mprovements.  The 
CONTRACTOR shall take care not to damage existing facilities during potholing operations.  Any 
utility o r existing f acility (including those l ocated by  Underground Service A lert - USA) within 3 
feet of any trench or excavation shall be potholed prior to starting the contract work in the vicinity.  
Potholing shall be don e in each given area where excavation work is to occur at least fourteen 
(14) calendar days in advance of  any excavation or construction in that area, to avoid possible 
delay in the progress of the Work. 
 

B. Potholing shall consist of  excavations at the locations of utilities or  other underground facilities 
indicated on the D rawings, located by  U SA, or as  directed by  t he E NGINEER.  A ll c osts of  
potholing op erations f or the utilities indicated o n t he D rawings shall be i ncluded i n t he 
CONTRACTOR’S Bid. 
   

C. If an al lowance for Additional Potholing has been established and included in the  SCHEDULE 
OF WORK AND PRICES, this allowance shall only be used to reimburse the CONTRACTOR for 
potholing ut ilities not  shown o r otherwise r eferenced on t he drawings, o r as  directed by t he 
ENGINEER.  If the total cost of the Work directed under the Additional Potholing allowance differ 
from the amount set forth in the SCHEDULE OF WORK AND PRICES, the Contract Price shall 
be adjusted by a Change Order.  The adjustment  shall be the difference between the total actual 
costs and the amount included in the Bid, as an additional amount due to the CONTRACTOR or 
a credit to the CITY, as appropriate.  
 

D. In addi tion t o t he potholes i ndicated o n t he D rawings, o r di rected by  t he E NGINEER, t he 
CONTRACTOR may opt to do further potholing deemed necessary at  no additional cost to the 
CITY. 
 

E. Potholing operations shall c onform t o al l a pplicable r equirements of  I NJURY A ND I LLNESS 
PREVENTION - SAFETY M EASURES of  t he G ENERAL C ONDITIONS, as  t o s idewall slopes, 
sheeting and shoring, and all other excavation and trenching provisions specified herein. 
 

F. Potholing operations shall be c onducted in accordance with the requirements of  PROTECTION 
OF PERSONS AND PROPERTY AND RESTORATION OF EXISTING IMPROVEMENTS of the 
GENERAL CONDITIONS, i n or der t o ensure t hat t he ex isting f acilities w ill remain i n operation 
with minimum interruptions.  Attention is specifically directed to the limitations on street closures, 
altering of vehicular and pedestrian access in accordance with INTERFACE / COORDINATION 
REQUIREMENTS of  t hese G ENERAL R EQUIREMENTS.  P otholes s hall be i dentified and  
protected in accordance with the City of LA Brown Book, the California Manual on Uniform Traffic 
Control Devices (MUTCD) and Work Area Traffic Control Handbook (WATCH) Standards. 
 

G. The C ONTRACTOR’S pr oposed m ethod of  pot holing an d s chedule f or p otholing shall b e 
submitted to the ENGINEER for approval, at least thirty (30) days prior to the commencement of 
operation.  A ny utilities damaged during potholing s hall b e i mmediately r eported t o t he 
ENGINEER and I NSPECTOR and r epairs made i mmediately i n a ccordance w ith t he 
requirements o f PR OTECTION O F PERSONS AND PR OPERTY AN D RESTORATION O F 
EXISTING IMPROVEMENTS of the GENERAL CONDITIONS. 
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H. A complete log of  al l potholes shall be kept by  the CONTRACTOR, showing specific l ocations 
and dimensions of trenches.  The log shall be verified by the INSPECTOR prior to the backfilling 
of the potholes. The verified log will be submitted to the ENGINEER and the INSPECTOR within 
two (2) working days after completion of potholing in each area. Payment for potholing utilities not 
shown o r ot herwise referenced on t he dr awings, or  as di rected b y t he E NGINEER will not  be 
made unless these potholes are listed on the verified log. 
 

I. The CONTRACTOR shall record the coordinates, elevations and dimensions of al l ut ilities and 
improvements v erified or  di scovered by pot holing.  T he records shall be submitted t o t he 
ENGINEER within t wo ( 2) working days af ter t he completion of  pot holing i n eac h a rea.  T he 
records shall al so i nclude dat es of  t he pot holing oper ations and any  ad ditional di scovered 
information or pertinent data. 
 

J. Upon completion of potholing in each area, and after verification of the logs by the INSPECTOR, 
potholes shall be immediately backfilled and compacted in accordance with the specifications, or 
restored as directed by the ENGINEER. 

 
 
 

* * * * * * 
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SECTION 01740 
REMOVAL, CLEANUP, AND DEMOBILIZATION 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Upon c ompletion of  t he Contracted Work, t he CONTRACTOR s hall r emove al l of  i ts t ools, 
materials and other articles from the property of the CITY.  Should the CONTRACTOR fail to take 
prompt action to this end, the CITY, at its option and without waiver of such other rights as it may 
have, upon thirty (30) calendar days notice, may treat such i tems as abandoned property.  T he 
CONTRACTOR shall also sweep al l f loors broom c lean, c lean all exterior and interior surfaces 
and w indows and r emove al l r ubbish and deb ris resulting f rom the C ontracted W ork and shall 
maintain t he Jobsite i n a clean, or derly and s afe condition at  al l t imes unt il completion of  t he 
physical Work and written Notice of Partial Acceptance.  Failure to comply with this requirement 
shall be grounds for the CITY to assess clean-up costs in the amount of five percent (5%) of the 
mobilization cost. 

 
 
 

* * * * * * 
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SECTION 01750 
STARTUP ASSISTANCE 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. To satisfy the requirements of the ENGINEER during the startup of the facility, the 
CONTRACTOR may be required to provide STARTUP ASSISTANCE.  St artup assistance shall 
commence immediately after a Statement Of Partial Completion or a Statement Of Completion is 
issued a s specified i n PA RTIAL A CCEPTANCE and F INAL AC CEPTANCE of t he GENERAL 
CONDITIONS and shall continue for a period of two (2) months.  Such services shall include the 
services of  c raft per sonnel s upplied by  t he C ONTRACTOR t o s atisfy t he r equirements of  t he 
ENGINEER during Startup.  S uch services shall be available for at  least one (1) eight (8) hour  
shift per  day until s tartup activities are concluded, and may also include the availability of  said 
craft personnel on a twenty-four (24) hour on-call basis. 

 
B. Such startup assistance shall include such modifications to the Work as deemed necessary by  

the ENGINEER to provide a complete and functional facility. Startup assistance is different from, 
and is in addition to, the work by the CONTRACTOR specified in Section 01810. 

 
C. Commencing on t he f irst day of startup assistance, and upo n written notice by the ENGINEER, 

the CONTRACTOR shall provide the INSPECTOR with daily labor timesheets, material invoices, 
and rented equipment invoices required for startup assistance activities. 

 
D. Direct costs of  startup assistance a ctivities shall be in strict accordance w ith t he Cost 

Reimbursement ( Time a nd M aterials) por tions of  t he G ENERAL R EQUIREMENTS Section 
PAYMENTS FOR CHANGES AND EXTRA WORK. However, D, GENERAL, through H, PROFIT, 
shall not be applicable to the direct costs of startup assistance.  Instead, provisions for overhead 
and profit applied to the direct costs of startup assistance are included below: 

  

DIRECT COST 
PERFORMED IN ONE 

MONTH 

% OVERHEAD2 AND 
PROFIT WHEN PRIME 

CONTRACTOR 
PERFORMS WORK 

% OVERHEAD2 & PROFIT 
PAID TO PRIME 

CONTRACTOR FOR WORK 
DONE BY ITS 

SUBCONTRACTORS1 
Under $20,000 24% 11% 

$20,000 - $50,000 22% 9% 

$50,000 - $100,000 20% 7% 

Over $100,000 18% 5% 

1 Subcontractors will mark up2 their direct costs for startup assistance in accordance with the SSPWC 
available at the t ime of the Bid. Subcontractors at  a ll t iers shall not be paid overhead and profit on 
their Subcontractor's work. 

2 Overhead for CONTRACTOR or Subcontractor shall consist of the following, but is not limited to: 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 STARTUP ASSISTANCE 
W.O. NO. EW40019F 01750-2 

1. Home office overhead expenses 
 
2. All insurance requirements 
 
3. Other needed insurance 
 
4. Field office overhead including, but not limited to: 

 
a. Bookkeeping, accounting, estimating (whether done at the field or home office); 
 
b. Photocopying and/or office automation (whether done at the field or home office); 
 
c. Salaried superintendent or any other person with superintendent duties during the course 

of the Work; 
 
d. Any salaried staff and/or temporary office services; 
 
e. Trailers, electricity, water, telephone, etc.; 
 
f. Vehicles assigned to any salaried staff and/or temporary office services; 
 
g. Small tools and consumables. Small tools are defined as any equipment or tool, which 

has a replacement value of $1,000 or less; 
 
h. Travel of home office or field office staff, including transportation and expenses. 

 
E. All items included in overhead shall not be billed as direct costs.  The derivation of an extended 

overhead ( field a nd/or of fice) r ate and i ts application t o c ontract t ime ex tensions shall n ot b e 
applicable to startup assistance activities for this Contract.  The duration of startup assistance will 
not be considered in the determination of the completion date for liquidated damages.  That date 
will be determined by the completion of other work.  Likewise, the duration of startup assistance 
will not be the basis in whole or in part for any claims for delay or extended overhead. 
 

F. Each month the amount billed by the CONTRACTOR for startup assistance will be deducted from 
the amount stipulated in the SCHEDULE OF WORK AND PRICES of Bid Proposal.  In the event 
that the stipulated amount is exhausted, the CITY will continue to approve payment via Change 
Orders.  T he c ost of  t hese Change O rders w ill be c alculated i n t he manner d escribed 
hereinbefore in this Article.  I n the event that the s tipulated amount is not  exhausted when the 
startup a ctivities ar e concluded, t he bal ance of  t he s tipulated am ount w ill not  be due  t he 
CONTRACTOR and a deductive Change Order will be issued for the remaining balance. 

 
 
 

* * * * * * 
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SECTION 01770 
PROJECT CLOSEOUT 

 
 
 
PART 1 - GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. Closeout T imetable: The C ONTRACTOR s hall es tablish d ates f or equipment t esting an d 
acceptance periods (as required under the Contract).  S uch dates shall be established not less 
than seven (7) calendar days prior to beginning any of the foregoing items, to allow the CITY, the 
ENGINEER, and t heir authorized representatives sufficient t ime to schedule attendance at such 
activities. 
 

B. Final Submittals: The CONTRACTOR, prior to requesting Final Payment, shall obtain and submit 
the following items to the ENGINEER. 

 
1. Written guarantees, where required. 
 
2. Technical manuals and instructions. 
 
3. Keying schedule. 
 
4. Maintenance stock items; spare parts; special tools. 
 
5. Completed record drawings. 
 
6. Certificates of inspection and acceptance by local governing agencies having jurisdiction. 
 
7. Releases from all parties who are entitled to claims against the subject Project, property, or 

improvement pursuant to the provisions of law. 
 

C. Final C leanup: The CONTRACTOR shall per form al l tasks specified in REMOVAL, CLEANUP, 
AND DEMOBILIZATION of the GENERAL REQUIREMENTS. 

 
D. Maintenance And Guarantee 

 
1. The CONTRACTOR shall make all repairs and replacements promptly upon receipt of written 

order from the ENGINEER.  If the CONTRACTOR fails to make such repairs or replacements 
promptly, the ENGINEER reserves the right to do the work and the CONTRACTOR and his 
surety shall be liable to the CITY for the cost thereof. 

 
2. Replacement of earth fill or backfill, where it has settled below the required finish elevations, 

shall b e c onsidered a s a  par t of  s uch r equired repair w ork, and  any  r epair o r r esurfacing 
constructed by the CONTRACTOR which becomes necessary by reason of such settlement 
shall likewise be considered as a part of such required repair work. 

 
E. Bond: The CONTRACTOR shall p rovide a  b ond t o gu arantee performance of t he provisions 

contained in N ON-CONFORMING WORK a nd I NSURANCE (Paragraph K ) of  t he GENERAL 
CONDITIONS, G UARANTY /  W ARRANTY o f t hese G ENERAL R EQUIREMENTS, a nd 
Paragraph 1.1 D of this Section.  

 



  

 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PROJECT CLOSEOUT 
W.O. NO. EW40019F 01770-2 

PART 2 - PRODUCTS  (NOT APPLICABLE) 
 
 
PART 3 - EXECUTION   
 
 
3.1 CLOSEOUT PROCEDURES 
 
 

A. Operation a nd M aintenance I nstructions:    U nless specified ot herwise, i n addi tion t o t he 
maintenance m anuals described he reinabove, arrange f or ea ch i nstaller of  equi pment that 
requires regular maintenance to meet with the CITY’S personnel to provide instruction in proper 
operation and maintenance.  If installers are not experienced in procedures, provide instruction by 
manufacturer's representatives.  Include a detailed review of the following items: 

 
1. Maintenance Manuals. 

 
2. Permit and Record Documents. 
 
3. Spare parts and materials. 
 
4. Tools. 
 
5. Lubricants. 
 
6. Fuels. 
 
7. Identification systems. 
 
8. Control sequences. 
 
9. Hazards. 
 
10. Cleaning. 
 
11. Warranties and bonds. 
 
12. Maintenance agreements and similar continuing commitments. 

 
B. As Part of Instruction for Operating Equipment, Demonstrate the Following Procedures:   

 
1. Start-up. 

 
2. Shutdown. 
 
3. Emergency operations. 

 
4. Noise and vibration adjustments. 

 
5. Safety procedures. 

 
6. Economy and efficiency adjustments. 

 
7. Effective energy utilization. 
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3.2 FINAL CLEANING 
 
 

A. General:    General cleaning during construction is required by the GENERAL CONDITIONS and 
GENERAL REQUIREMENTS. 
 

B. Cleaning:    Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or u nit t o t he c ondition ex pected i n a normal, c ommercial bui lding c leaning and 
maintenance program.  Comply with manufacturer's instructions. 

 
1. Complete t he f ollowing c leaning o perations bef ore r equesting i nspection p rior t o C ITY’S 

acceptance of Contracted Work. 
 

a. Remove labels that are not permanent labels. 
 
b. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 

glazing compound and other substances that are noticeable v ision-obscuring materials.  
Replace chipped or broken glass and other damaged transparent materials at no added 
cost to the CITY. 

 
c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, free of 

stains, f ilms and s imilar foreign substances.  Restore reflective surfaces to their original 
reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces. 

 
d. Wipe surfaces of mechanical and electrical equipment.  R emove excess lubrication and 

other substances.  C lean plumbing f ixtures to a sanitary condition.  C lean l ight f ixtures 
and lamps. 

 
e. Clean the site, including landscape development areas of rubbish, litter and other foreign 

substances.  Sweep paved areas b room c lean; r emove s tains, spills and other f oreign 
deposits.  R ake grounds that are nei ther paved nor planted, to a s mooth even-textures 
surface. 

 
f. Remove all temporary detour stripping by the wet sandblasting method. 

 
C. Pest C ontrol:   Engage a n ex perienced ex terminator t o m ake a f inal i nspection, and r id t he 

Project of rodents, insects and other pests. 
 

D. Removal of Protection:   Remove temporary protection and facilities installed for protection of the 
Contracted Work during construction. 
 

E. Compliance:  C omply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  D o not bury debr is or excess materials on the CITY’S 
property.  D o not  di scharge v olatile, harmful or dangerous m aterials i nto d rainage systems.  
Remove waste materials from the site and dispose of in a lawful manner. 

 
1. Where extra materials of value remaining after completions of associated Work have become 

the CITY’S property, arrange for disposition of these materials as directed. 
 
 
 

* * * * * * 
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SECTION 01782 
TECHNICAL MANUALS 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Definitions: 
 

1. CLAMMS: CLAMMS i s an ac ronym for t he C ity of  Los Angeles Maintenance Management 
System.  T his is the system used for the identification and maintenance management of al l 
[treatment pl ant or  pumping pl ant] eq uipment.  T his CLAMMS num ber ( is t ypically t he 
equipment identification number used in the Contract Documents. 

 
2. Connective Wiring Diagrams: Connective Wiring Diagrams are electrical diagrams that show 

how a n equi pment or  i nstrumentation i tem i s t o be  c onnected t o t he P lant or  eq uipment 
system electrical power system or instrumentation system. 

 
3. Internal Wiring Diagrams: Internal Wiring Diagrams are electrical diagrams that show how an 

equipment or instrumentation item is internally electrically connected. 
 
4. Maintenance S ummary F orms: The M aintenance S ummary Forms a re a series of  f orms 

including the Equipment Maintenance Summary Form (MSF), Mechanical Component MSF, 
Electrical Component M SF, I nstrumentation C omponent M SF, a nd V alve G ate C omponent 
MSF.  T hese forms are used to summarize the identification, nameplate data, maintenance 
requirements, r ecommended l ubricants, and r ecommended spare p arts f or t he v arious 
equipment and instrumentation.  (See Attachments 01782-A1 through 01782-A4.)  

 
B. Technical Manuals:    

 
1. Unless otherwise specified, Technical Manuals shall, as a minimum, include the following: 

 
a. Table of Contents. 
 
b. Itemized list of all data provided. 
 
c. Consistent t abulation o r i ndexing m ethod within ea ch t echnical m anual and when 

compiling technical manual into the final O&M Manual. 
 
d. Manufacturer, s upplier, s pare parts and s ervicing l ocation i nformation i ncluding n ame, 

address, phone number of the manufacturer and local representative. 
 
e. Approved S hop Drawing Submittal i nformation a pplicable to O &M, including oper ating 

curves, m anufacturer's recommended t olerances and clearances, a nd app roved 
fabrication drawings. 

 
f. Recommended i nstallation, adj ustment, s tart-up, c alibration and t roubleshooting 

procedures. 
 
g. Lubrication recommendation and yearly quantity requirements. 
 
h. Recommended s tep-by-step p rocedures f or al l m odes of  operation i ncluding start-up, 

operation, shutdown, load changes, and emergency shutdown.  Manufacturer's literature 
shall be included. 

 
i. Complete internal and c onnection w iring diagrams.  C ircuit di agrams a nd schematics 

shall be down to component level. 
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j. Recommended p reventive m aintenance a nd maintenance pr ocedures, i ncluding 
lubrication and calibration schedules. 

 
k. Complete parts l ist, by  generic t itle and identification number, w ith exploded views and 

schematics of each assembly. 
 
l. Complete pr ogramming procedures an d l adder l ogic do cumentation f or al l computer 

controlled, programmable logic controllers and automated equipment. 
 
m. Electrical, instrumentation, control system and piping schematics. 
 
n. Recommended spare parts list and list of special tools and equipment required for O&M. 
 
o. Disassembly, overhaul, reassembly, realignment and testing instructions. 
 
p. Complete equipment O&M Manuals. 
 
q. All contents of the technical manual shall be suitable for compilation into a standard size, 

three-ring binder. 
 
r. Approved isometric drawings of piping systems 

 
C. Additional requirements are contained in individual Divisions of the Technical Specifications.  The 

CONTRACTOR shall be responsible for reviewing all said reference requirements and including 
them i n hi s Bid pr ice.  I n t he ev ent of  a c onflict, t he r equirements of  t he i ndividual T echnical 
Specifications shall prevail.  R epetition of  requirements in two or more specification references 
shall not be cause for CONTRACTOR claim of conflict. 

 
D. The CONTRACTOR shall submit two (2) copies of al l Technical Manuals to the ENGINEER for 

review prior to s ixty pe rcent ( 60%) c ompletion of  Contract A mount a s m easured by  M onthly 
Progress Payments.  The ENGINEER wi ll review and return one copy of each submittal w ithin 
thirty (3 0) calendar day s f ollowing t heir r eceipt by  t he E NGINEER.  T he CONTRACTOR shall 
make all revisions and additions and resubmit to the ENGINEER ten (10) copies of the corrected 
Technical Manuals prior to seventy-five percent (75%) completion of the Contract Amount. 
 

E. The E NGINEER w ill r eview t he c orrected T echnical M anuals w ithin t wenty-one ( 21) c alendar 
days following their receipt by the ENGINEER.  The CONTRACTOR shall then compile all of the 
corrected Technical Manuals into a single O&M Manual, which shall be arranged according to a 
Table of Contents, provided by the ENGINEER. 

 
F. The C ONTRACTOR s hall f urnish t o t he E NGINEER ten ( 10) copies of  t he final O &M Manual.  

Each manual shall consist of one or more volumes, each of which shall be bound, in a standard 
size, three-ring, loose-leaf, vinyl plastic hard cover binder, suitable for bookshelf storage.  Binder 
ring s ize shall not  ex ceed t wo-and-one-half i nches ( 2.5 i nches).  A ll r eprints shall b e don e on 
margin-reinforced papers.  All submittal materials shall be in English. The final O&M Manual shall 
be s ubmitted t o t he E NGINEER p rior t o ei ghty-five per cent ( 85%) completion of  the Contract 
Amount as measured by Monthly Progress Payments.  S ubmittal of the Technical Manuals, the 
Corrected T echnical M anuals a nd/or t he O &M M anuals w ithin the s pecified t ime f rame, as  
detailed above, shall be a condition precedent to the making of the monthly payments. 
 

G. With the final submittal of the TECHNICAL MANUALS, the CONTRACTOR shall submit one (1) 
copy of  all CADD drawings, t ext an d a ny ot her el ectronic f iles which a re i ncorporated i nto t he 
O&M M anual.  T he f iles are t o be s ubmitted on di skette or  o ther m edia a pproved by  t he 
ENGINEER together with an index listing file names, originating computer program, and format. 
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H. If TECHNICAL MANUALS have been stipulated as a s eparate bid i tem in the SCHEDULE OF 
WORK A ND P RICES i n t he B id P roposal, t he C ONTRACTOR s hall be ent itled t o r eceive 
Progress Payments upon submittal and approval of the TECHNICAL MANUALS.  This bid item is 
not an allowance but  i s a f ixed am ount and  t he C ONTRACTOR i s n ot e ntitled t o r eceive 
additional compensation for technical manuals.  The CONTRACTOR shall be entitled to receive 
fifty per cent ( 50%) of t he bid b reakdown am ount upon a pproval of al l required d raft T echnical 
Manuals to the ENGINEER.  Partial submittal of the required Technical Manuals shall not entitle 
the CONTRACTOR to any payment of this amount.  The CONTRACTOR is entitled to receive 
one-hundred percent (100%) of the bid breakdown amount at the time the ENGINEER gives full 
approval t o all T echnical M anuals.  P artial app roval, or  app roval of  s ome of  t he T echnical 
Manuals, shall not  e ntitle t he CONTRACTOR t o any  pay ment.  F ailure t o l ist T ECHNICAL 
MANUALS as a separate bid item in the SCHEDULE OF WORK AND PRICES does not relieve 
the CONTRACTOR from preparing the Technical Manuals and i ncluding al l associated costs in 
the bid. 

 
 
 

* * * * * 
 

(SEE ATTACHMENTS) 
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ATTACHMENTS TO SECTION 01782 
 
 
Attachments to General Requirements Section 01782 consists of four (4) documents, as follows: 
 

ATTACHMENT 
NUMBER TITLE OF ATTACHMENT 

NUMBER OF 
PAGES IN THIS 
ATTACHMENT 

 
01782-A1 

 

 
Equipment Summary Data Forms Information Sheet 

 
1 

 
01782-A2 

 

 
Equipment Summary Data Form  
 

 
1 

 
01782-A3 

 

 
Information S heet f or E quipment M aintenance S ummary 
Form 

 
1 

 
01782-A2 

 

 
Typical Maintenance Summary Form 
 

 
1 
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EQUIPMENT SUMMARY DATA FORMS 
INFORMATION SHEET 

 
 

Equipment Summary Data Forms are intended to provide the Maintenance Department with 
sufficient information to catalogue newly purchased equipment items installed at the facility.  This 
information is used for inventory purposes as well as for equipment performance tracking 
purposes.  Each item of equipment installed at the facility must be documented on one of three 
Forms; electrical Summary Data Form, Equipment (mechanical, HVAC, etc.) Summary Data Form, 
and/or Pump Summary Data Form.  Examples of each form are attached.  Additional requirements 
regarding submittal format, quantities, etc, are found elsewhere in this Specification. 
 
1. Equipment item (included industry-accepted nomenclature). 
 
2. CITY Equipment Identification Number (CHAMPS) 
 
3. Manufacturer 

Address   Phone/Fax Numbers 
 
4. Supplier (if different than (3) 

Address   Phone/Fax Numbers 
 
5. Equipment Serial Number(s) 
 
6. Equipment Model Number 
 
7. Size 
 
8. capacity 
 
9. Rated Output 
 
10. Drive Motor Data (as appropriate). 
 
In addition, information specific to the item described shall be provided as indicated on the 
example Forms. 
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EQUIPMENT SUMMARY 
DATA FORM 

 
 
EQUIPMENT ITEM:   
 
EQUIPMENT COST:   
 
EQUIPMENT SUPPLIER:   
 
 
 
 

 
COMPONENT INFORMATION: 
NAMEPLATE DATE:                                  MANUFACTURER: 
 
CITY IDENTIFICAITON NUMBER: 

 
EQUIPMENT SERIAL NUMBER: 

 
EQUIPMENT MODEL DESIGNAITON: 

 
TYPE: 

 
SIZE: 

 
RATED OUTPUT: 

 
CAPACITY: 

 
SERVICE: 

 
COMPONENT INFORMATION: DRIVE MOTOR DATA 
 MANUFACTURER: 
 
SERIAL NO.: 

 
HORSEPOWER: 

 
MODEL: 

 
FRAME: 

 
TYPE: 

 
VOLTAGE: 

 
ENCLOSURE: 

 
AMPERAGE: 

 
PHASE:                        HERTZ:   

 
SERVICE  FACTOR: 

 
LUBRICATION REQUIREMENTS: MOTOR 
 
COMMENTS: 
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INFORMATION SHEET FOR 
EQUIPMENT MAINTENANCE SUMMARY FORMS 

 
Equipment Maintenance Summary forms are intended to 
provide the Maintenance Division with information sufficient to 
properly diagnose (troubleshoot, repair, check-out, and return 
an item of equipment to service.  Standard information 
contained in each Form shall be as follows: 

 
In addition, Maintenance information required to troubleshoot, 
repair, and return electrical/electronic equipment to service 
(including set point, derivatives, etc.) Shall be included as 
required.  The Maintenance Summary Form attached in 
intended to serve as a (minimum) guide to the information 
required per item of equipment.  Additional requirements 
regarding submittal format, quantities, etc. are found 
elsewhere in this Specification. 

 
1. Equipment Item (include industry-accepted nomenclature) 
 
2. CITY Equipment Identification Number (CHAMPS) 
 
3. Manufacturer 

Address  Phone/Fax Numbers 
 
4. Equipment Serial Number(s) 
 
5. Weight of Individual Components (over 100 pounds) 
 
6. Nameplate Date (including voltage, horsepower, lubrication 

requirements, speed, etc.) 
 
7. Manufacturer’s Local Representative 

Address  Phone/Fax Numbers 
 
8. Maintenance Operation(s) Required.  Listing shall include (1) 

Maintenance Operation to be performed.  (2) frequency of said 
Maintenance Operation based on actual service conditions of 
installed equipment (i.e., type of duty, environmental factors).  
Reference shall be made to the appropriate section of the 
manufacturer’s technical literature. 

 
9. Lubricant List.  List shall include a primary and two secondary 

manufacturer-approved lubricants. 
 
10. Spare Parts required for a minimum of one (1) year of equipment 

operation based on anticipated actual service conditions.  Also to 
be included in the name, address, and phone number of the 
recommended source of spare parts if different than (7) above. 
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ATTACHMENT ____ 
Typical Maintenance Summary Form 

 
 

NOTE: SUPPLEMENTARY INFORMATION, AS APPROPRIATE, SHALL BE INCLUDED 
 

1. EQUIPMENT ITEM:   
 
2. CITY EQUIPMENT IDENTIFICATION NUMBER (CHAMPS): 
 
3. MANUFACTURER: 

ADDRESS:  
TELEPHONE NO.: FAX NO.:  
 

4. EQUIPMENT SERIAL/IDENTIFICATION NUMBERS: 
 
5. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS): 
 
6. NAMEPLATE DATA: 
 
7. MANUFACTURER’S LOCAL REPRESENTATIVE:______________________________ 

ADDRESS: 
TELEPHONE NO.:  
FAX NO.:  

 
8. MAINTENANCE OPERATION(S) REQUIRED: (attach separate sheet if required). 
 

  
OPERATION 

 
FREQUENCY 

 
COMMENTS 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
9. LUBRICANT LIST.  Provide Reference symbol used in items recommended. 
 

 
 

SHELL 

 
 

STANDARD OIL 

 
 

GULF 

 
 

ARCO 

 
 

EQUAL 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
10. RECOMMENDED SPARE PARTS LISTS FOR MINIMUM OF ONE (1) YEAR UNINTERRUPTED 

SERVICE. (Attach separate sheet if required). 
 

 
 

ITEM 

 
PART 
NO. 

 
QUANTITY 

REQUIRED (per unit) 

 
UNIT 
COST 

 
 

COMMENTS 
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SECTION 01783 
RECORD DRAWINGS AND RECORD PROJECT MANUAL 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. Record Drawings are full size drawings (Plans) and Record Project Manual which are marked up 
during c onstruction t o del ineate t he a ctual i n-place constructed conditions.  R ecord D rawings 
shall be provided by the CONTRACTOR for this Project. Requirements for Record Drawings as 
specified elsewhere shall supplement the requirements specified herein. 
 

B. Record Drawings an d Record P roject Manual s hall i nclude al l changes i n t he P lans i ncluding 
those i ssued as  Change Orders, P lan C larifications, Addenda, Notice to B idders, responses to 
Requests for Information, Jobsite Memos, and any additional details needed for the construction 
of the Project but not shown on the Plans.  Any substructures encountered while excavating that 
are l eft i n pl ace s hall b e located by  survey, t o t he s atisfaction of t he E NGINEER, shown, and  
identified on t he Record D rawings.  All s ubstructures i ncluding, but  n ot l imited t o, concrete 
structures, electrical conduit and duct banks, drains and sanitary sewer pipelines, process piping, 
water l ines, etc, whose installed location di ffers f rom that shown on t he o riginal P lans shall be  
precisely l ocated by  survey to the satisfaction of  t he ENGINEER and recorded on t he As-Built 
Drawings before backfilling. 
 

C. Record Drawings and Record Project Manual shall be marked with red ink or chemical f luid on 
one (1) set o f f ull s ize prints t o produce a record of t he complete i nstallation.  A ny a dditional 
drawings that may be required to indicate record conditions shall be prepared on 24" x 36" paper.  
All additions to Contract Drawings shall employ and use drafting standards which are consistent 
with the drafting standards used in the Contract Drawings. 
 

D. The Record Drawings and Record Project Manual, including those of all Subcontractors, shall be 
kept by  t he C ONTRACTOR i n t he C ONTRACTOR’S J obsite office, s hall be updat ed dur ing 
construction, and shall be available for the ENGINEER'S inspection and copying at all times.  The 
ENGINEER will review the Record Drawings prior to submittal of all Monthly Payment Requests.  
If, in the opinion of the ENGINEER, the Record Drawings are not current, approval of the Monthly 
Payment may be withheld until the drawings are made current.  In addition, the CONTRACTOR 
shall submit a s igned c ertification with each M onthly P ayment R equest s tating t hat al l R ecord 
Drawings are complete and accurate as of the date of the payment request. 

 
E. Where the Plans are diagrammatic or lacking precise details, the CONTRACTOR shall produce 

dimensioned full size sheets as the Record Drawings.  For installations outside of structures, the 
locations shall be gi ven b y c oordinates and elevations.  Where substructures ar e en cased i n 
concrete, the outside dimensions of the encasement shall also be given. 
 

F. In t he case of  t hose Drawings which de pict t he det ail requirements f or equipment t o be 
assembled and w ired in the factory, the Record Drawings shall be updated by indicating those 
portions which are superseded by f inal Shop Drawings, and by including appropriate reference 
information describing the Shop Drawings by manufacturer, drawing and revision numbers. 
 

G. At t he C ompletion of  t he Work and after F inal I nspection, t he C ONTRACTOR s hall copy i ts 
Record Drawing (as installed) data, using red ink, onto a n ew set of  high quality blueline prints 
provided by the CITY.  The CONTRACTOR shall certify to the completeness and accuracy of the 
"as installed" information indicated on the blueline prints with its signature.  The CONTRACTOR 
shall t hen deliver a s a  s ubmittal t o t he E NGINEER, f or review and approval, bot h t he field 
developed bl ueline p rints and t he f inal s igned bl ueline pr ints as  a c ondition precedent t o t he 
CITY'S release of any retained funds. 
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H. An approved set of  Drawings stamped by  the City of  Los  Angeles Department of  Building and  
Safety Plan Check Division must be kept on site for inspection by the City of Los Angeles Building 
and Safety Inspector.  This set of stamped drawings is a part of the Contract Documents and is to 
be p rotected as such.  T he s tamped set i s not t o b e m arked on or  u sed a s f iled construction 
Drawings or As-Built Record Drawings. 

 
 
 

* * * * * * * 
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SECTION 01810 
EQUIPMENT AND SYSTEM 

PERFORMANCE AND OPERATIONAL TESTING 
 
 
 
PART 1--GENERAL 
 
 
1.01 DESCRIPTION 
 
 

A. This section contains requirements for the CONTRACTOR’S performance in documenting testing 
work required und er t his c ontract. In addi tion, t his s ection c ontains requirements t he f or t he 
CONTRACTOR’S performance during installed performance testing of all mechanical, electrical, 
and instrumentation. This section supplements but does not supersede specific testing 
requirements found elsewhere in this project manual. 

 
1.02 QUALITY ASSURANCE 
 
 

A. CONTRACTOR’s Quality Assurance Manager:  
 

1. The CONTRACTOR shall appoi nt an operations e ngineer o r e qually qu alified op erations 
specialist a s Q uality A ssurance Manager t o m anage, c oordinate, and supervise t he 
CONTRACTOR’S quality assurance program. The Quality Assurance Manager shall have 
at l east 5  years of  t otal e xperience, o r ex perience on at  l east f ive s eparate projects, i n 
managing the startup commissioning of mechanical, electrical, instrumentation, HVAC, and 
piping systems. Operations specialists shall have equivalent experience in plant operation 
and maintenance. The quality assurance program shall include: 
 
a. A testing plan setting forth the sequence in which all testing work required under this 

project manual will be implemented.  
 
b. A documentation program to record the results of all equipment and system tests. 
 
c. An i nstalled per formance t esting pr ogram for al l m echanical, el ectrical, 

instrumentation, and HVAC equipment and systems installed under this contract. 
 
d. A calibration program for all instruments, meters, monitors, gages, and thermometers 

installed under this contract. 
 
e. A calibration program for al l instruments, gages, meters, and t hermometers used for 

determining the performance of equipment and systems installed under this contract. 
 
f. A t esting s chedule c onforming t o t he r equirements s pecified i n par agraph 

01810-2.02 C. 
 

2. For the purposes of this section, a system shall include all items of equipment, devices and 
appurtenances connected in s uch a  f ashion a s t heir o peration or f unction c omplements, 
protects or controls the operation or function of the others. The Quality Assurance Manager 
shall coordinate t he ac tivities of  al l SUBCONTRACTORs and suppliers t o i mplement t he 
requirements of this section. 

 
B. Calibration: 

 
1. All t est equi pment ( gages, m eters, an alysis i nstruments, an d ot her equipment) u sed f or 

calibrating or verifying the performance of equipment installed under this contract shall be 
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calibrated t o within plus o r m inus 2 p ercent of a ctual v alue at f ull s cale. Test equi pment 
employed for individual test runs shall be selected so that expected values as indicated by 
the det ailed performance specifications w ill f all bet ween 6 0 an d 85 pe rcent o f f ull s cale. 
Pressure gages shall be calibrated in accordance with ANSI/ASME B40.1. Thermometers 
shall be  c alibrated i n a ccordance w ith ASTM E 77 a nd shall be f urnished with a certified 
calibration curve. 

 
C. References: 

 
1. This section contains references to the following documents. They are a part of this section 

as s pecified and m odified. Where a referenced d ocument contains r eferences t o ot her 
standards, those documents are included as references under this section as if referenced 
directly. In the event of conflict between the requirements of this section and those of the 
listed documents, the requirements of this section shall prevail. 

 
2. Unless otherwise specified, references to documents shall mean the documents in effect at 

the t ime of  A dvertisement f or B ids or  I nvitation t o B id ( or o n t he ef fective date of  t he 
Agreement if there were no Bids). If referenced documents have been discontinued by the 
issuing organization, references to those documents shall mean the replacement 
documents issued or otherwise identified by that organization or, if there are no 
replacement documents, t he l ast v ersion of  t he d ocument bef ore i t w as d iscontinued. 
Where d ocument dat es a re gi ven i n t he f ollowing l isting, r eferences t o t hose doc uments 
shall mean the specific document version associated with that date, regardless of whether 
the doc ument has  been superseded by a v ersion w ith a l ater dat e, di scontinued o r 
replaced. 

 
Reference Title 

ANSI/ASME B40.1 Gauges Pressure Indicating Dial Type—Elastic Element 

ASTM E77 Method for Verification and Calibration of Liquid-in-Glass 
Thermometers 

ASHRAE 41.8 Standard Methods of Measurement of Flow of Gas 

Dye Dilution Calibration Method Flow Measurements in Sanitary Sewers By Dye Dilution, 
Turner Designs Mountain View, California, 

 Flow Measurement in Sewer Lines by the Dye Dilution 
Method, Journal of the Water Pollution Control Federation, 
Vol. 55, Number 5, May, 1983, pg. 531 

 Flow Measurement in Open Channels and Closed Conduits, 
Vol 1, U.S. Department of Commerce, National Bureau of 
Standards, pg. 361 

 Techniques of Water-Resources Investigations of the United 
States Geological Survey, Chapter 16, Measurement of 
Discharge Using Tracers 

 
1.03 SUBMITTALS 

 
 
A. Submittal m aterial, t o be submitted i n ac cordance w ith S ection 013 30, s hall c onsist of  t he 

following: 
 

1. A complete description of the CONTRACTOR’S plan for documenting the results from the 
test program in conformance with the requirements of paragraph 01810-2.02 A, including: 

 
a. Proposed plan for documenting the calibration of all test instruments. 
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b. Proposed plan for calibration of al l instrument systems, including f low meters and al l 
temperature, pressure, and analysis systems. 

 
c. Sample forms for documenting the results of field pressure and performance tests. 

 
2. The credentials and certification of the testing laboratory proposed by the CONTRACTOR 

for calibration of all test equipment. 
 
3. Preoperational check-out procedures, reviewed and approved by the respective equipment 

manufacturers. 
 
4. Detailed testing plans, setting forth step-by-step descriptions of the procedures proposed by 

the CONTRACTOR for the systematic testing of all equipment and systems installed under 
this contract. 

 
5. A schedule and subsequent updates, presenting the CONTRACTOR’S plan for testing the 

equipment and systems installed under this contract. 
 
6. A s chedule es tablishing t he expected t ime period (calendar dat es) w hen t he 

CONTRACTOR plans t o commence o perational t esting of  t he completed systems, al ong 
with a d escription of  the temporary systems and installations planned to al low operational 
testing to take place. 

 
7. A s ummary of t he Q uality A ssurance M anager's qualifications, s howing c onformance t o 

paragraph 01810-1.02 A requirements. 
 
 
PART 2--PRODUCTS 
 
 
2.01 GENERAL 
 
 

A. The CONTRACTOR shall prepare test plans and documentation plans as specified in the following 
paragraphs. The ENGINEER will not witness any test work for the purpose of acceptance until all 
test doc umentation an d c alibration p lans and the s pecified s ystem or  equ ipment test p lans have 
been submitted and accepted. 

 
2.02 DOCUMENTATION 
 
 

A. Documentation Plans: 
 

1. The CONTRACTOR shall develop a records keeping system to document compliance with 
the requirements of this Section. Calibration documentation shall include identification (by 
make, m anufacturer, m odel, and serial num ber) of  al l t est equipment, dat e of  or iginal 
calibration, subsequent calibrations, calibration method, and test laboratory. 

 
2. Equipment a nd system documentation s hall i nclude dat e of t est, equi pment num ber o r 

system name, nature of test, test objectives, test results, test instruments employed for the 
test and signature spaces for the ENGINEER's w itness and the CONTRACTOR’S quality 
assurance m anager. A s eparate f ile s hall b e es tablished f or e ach system and i tem of  
equipment. These files shall include the following information as a minimum: 

 
a. Factory performance tests 
b. Field calibration tests1

c. Field pressure tests1 
 

                                                 
 1Each of these tests is required even though not specifically noted in detailed specification section. 
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d. Field performance tests1 
e. Field operational tests1 

 
3. The CONTRACTOR shall dev elop t est do cumentation f orms specific t o e ach i tem of  

equipment and system installed under this contract. Acceptable documentation forms for all 
systems and i tems of  e quipment shall be produced f or r eview by t he ENGINEER as a 
condition p recedent t o t he CONTRACTOR’S receipt of  progress pay ments i n ex cess of  
50 percent of  t he c ontract am ount. Once t he ENGINEER has r eviewed and  t aken n o 
exception to the forms proposed by the CONTRACTOR, the CONTRACTOR shall produce 
sufficient f orms, at  hi s expense, t o pr ovide documentation of al l testing w ork t o b e 
conducted as a part of this contract.  

 
B. Test Plans:  

 
1. The CONTRACTOR shall develop test pl ans de tailing the coordinated, sequential testing o f 

each i tem o f equi pment a nd s ystem i nstalled under t his c ontract. Each test p lan s hall be 
specific to the item of equipment or system to be tested. Test plans shall identify by specific 
equipment or tag number each device or control station to be manipulated or observed during 
the test procedure and the specific results to be observed or obtained. Test plans shall also be 
specific as to support systems required to complete the test work, temporary systems required 
during the test work, SUBCONTRACTORs' and manufacturers' representatives to be present 
and expected test duration. As a minimum, the test plans shall include the following features: 

 
a. Step-by-step proving pr ocedure f or al l c ontrol and electrical c ircuits by  i mposing l ow 

voltage c urrents and us ing appr opriate i ndicators to af firm that the c ircuit i s properly 
identified and connected to the proper device. 

 
b. Calibration of all analysis instruments and control sensors. 

 
c. Performance t esting o f eac h i ndividual item of  m echanical, el ectrical, an d 

instrumentation equipment. Performance t ests s hall be s elected t o dup licate t he 
operating conditions described in the project manual. 

 
d. System t ests des igned to dupl icate, a s c losely as  pos sible, o perating c onditions 

described in the project manual. 
 

2. Test plans shall contain a complete description of the procedures to be employed to achieve 
the desired test environment.  

 
3. As a c ondition pr ecedent t o r eceiving p rogress pay ments i n ex cess of  75 per cent o f the 

contract amount, or in any event, progress payments due to the CONTRACTOR eight weeks 
in advance of the date the CONTRACTOR wishes to begin any testing work (whichever occurs 
earliest i n t he project schedule), t he CONTRACTOR shall ha ve s ubmitted a ll t est p lans 
required f or the s ystematic f ield performance and  o perational tests for a ll e quipment and 
systems i nstalled under  this c ontract. Once t he ENGINEER has r eviewed an d t aken no 
exception to the CONTRACTOR’S test plans, the CONTRACTOR shall reproduce the plans in 
sufficient number for the CONTRACTOR’S purposes and an additional ten copies for delivery 
to t he ENGINEER. No test w ork s hall begi n un til the CONTRACTOR has d elivered the 
specified number of final test plans to the ENGINEER.  

 
C. Testing Schedule: The CONTRACTOR shall produce a testing schedule setting forth the sequence 

contemplated for performing the test work. The schedule shall be in bar chart form, plotted against 
calendar time, shall detail the equipment and systems to be tested, and shall be coordinated with the 
CONTRACTOR’S construction schedule specified in Section 01321. The schedule shall show the 
contemplated start date, duration of the test and completion of each test. The test schedule shall be 
submitted no later than 4 weeks in advance of the date testing is to begin. The ENGINEER will not 
witness any testing work for the purpose of  acceptance unt il the CONTRACTOR has submitted a  
schedule to which the ENGINEER takes no exception. The test schedule shall be updated weekly, 
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showing actual dates of test work, indicating systems and equipment testing completed satisfactorily 
and meeting the requirements of this project manual. 

 
2.03 SYSTEM AND EQUIPMENT PERFORMANCE TESTS 
 
 

A. Each item of mechanical, electrical, and instrumentation equipment installed under this contract shall 
be t ested to demonstrate compliance w ith the p erformance r equirements o f this pr oject m anual. 
Each e lectrical, i nstrumentation, m echanical, and  piping s ystem i nstalled or  modified und er t his 
contract shall be tested in accordance with the requirements of this project manual. 

 
2.04 OPERATIONAL TESTS 
 
 

A. Once al l equ ipment and s ystems ha ve been tested i ndividually, the CONTRACTOR shall fill a ll 
systems with the intended process fluids. Storm water process systems shall be filled w ith water. 
After filling o perations ha ve been c ompleted, t he CONTRACTOR shall op erate al l s ystems f or a 
continuous p eriod of  n ot l ess t han 2 days, s imulating ac tual oper ating c onditions t o the greatest 
extent possible. The CONTRACTOR shall install temporary connections, bulkheads and make other 
provisions to recirculate process fluids or otherwise simulate anticipated operating conditions. During 
the operational testing period, the CONTRACTOR’S Quality Assurance Manager and testing team 
shall monitor the characteristics of each machine and system and report any unusual conditions to 
the ENGINEER.  

 
2.05 PRODUCT DATA 
 

A. Product data, to be provided in accordance with Section 01330, shall be the original and three copies 
of all records produced during the testing program. 

 
 
PART 3--EXECUTION 
 
 
3.01 GENERAL 
 
 

A. The objective of t he t esting program s hall be t o dem onstrate, to t he ENGINEER's c omplete 
satisfaction, t hat the s tructures, s ystems, and e quipment c onstructed an d i nstalled under  this 
contract meet all performance requirements and the facility is ready for the commissioning process to 
commence. In addi tion, t he t esting p rogram s hall pr oduce bas eline oper ating c onditions f or t he 
Owner to use in a preventive maintenance program. 

 
3.02 CALIBRATION OF FIXED INSTRUMENTS 
 
 

A. Calibration o f ana lysis instruments, sensors, gages, and meters i nstalled under this contract shall 
proceed on a system-by-system basis. No equipment or system performance acceptance tests shall 
be performed until instruments, gages, and meters to be installed in that particular system have been 
calibrated and the calibration work has been witnessed by the ENGINEER. 

 
B. All analysis instruments, sensors, gages, and meters used for performance testing shall be subject to 

recalibration to confirm accuracy after completion, but prior to acceptance of each performance test. 
All analysis instruments, sensors, gages, and meters installed under this contract shall be subject to 
recalibration as a condition precedent to commissioning under the provisions of Section 01455. 
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3.03 PERFORMANCE TESTS 
 
 

A. General: 
 
1. Performance tests shall consist of the following: 

 
a. Pressure and/or leakage tests. 
 
b. Electrical testing as specified in Division 16. 
 
c. Wiring and piping, individual component, loop, loop commissioning and tuning testing 

as described in Division 17. 
 
d. Preoperational c heckout for al l m echanical e quipment. Preoperational c heck-out 

procedures shall be  r eviewed an d app roved by t he respective equipment 
manufacturers. 

 
e. Initial operation tests of all mechanical, electrical, and instrumentation equipment and 

systems to demonstrate compliance with the performance requirements of this project 
manual. 

 
2. In general, performance tests for any individual system shall be p erformed in the order l isted 

above. The order may be altered only on the specific written authorization of the ENGINEER 
after r eceipt of a w ritten r equest, c omplete w ith j ustification of  t he need f or t he change i n 
sequence. 

 
B. Pressure and  Leakage Tests: Pressure and l eakage tests shall b e conducted i n accordance w ith 

applicable portions of Divisions 3 and 15. All acceptance tests shall be witnessed by the ENGINEER. 
Evidence of  successful c ompletion of  the pr essure and l eakage tests s hall be  t he ENGINEER's 
signature on the test forms prepared by the CONTRACTOR. 

 
C. Functional C heckout: Prior t o e nergization ( in the c ase of  e lectrical s ystems a nd equ ipment), a ll 

circuits shall be rung out and tested for continuity and shielding in accordance with the procedures 
required in Division 16. 

 
D. Component Calibration a nd Loop T esting: Prior to ener gization ( in the c ase of  instrumentation 

system and equipment), al l l oops and  as sociated i nstruments s hall be c alibrated an d t ested i n 
accordance with the procedures required in Division 17. 

 
E. Electrical Resistance: Electrical resistance testing shall be in accordance with Division 16. 
 
F. Preoperational Tests: Preoperational tests shall include the following: 

 
1. Alignment of equipment using reverse dial indicator method. 
 
2. Preoperation lubrication. 
 
3. Tests per  the m anufacturers' r ecommendations for pr estart pr eparation and  pr eoperational 

check-out procedures. 
 

G. Functional Tests: 
 

1. General:  
 
a. Once all affected equipment has been subjected to the required preoperational check-out 

procedures a nd t he ENGINEER has w itnessed and has not  f ound def iciencies i n t hat 
portion o f the w ork, i ndividual i tems o f equipment an d s ystems m ay be s tarted and  
operated und er s imulated oper ating c onditions t o det ermine as  near ly as  p ossible 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM EQUIPMENT AND SYSTEM PERFORMANCE 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND OPERATIONAL TESTING 
W.O. NO. EW40019F 01810-7 

whether the equipment and systems meet the requirements of these specifications. City 
water shall be employed as the test medium at the expense of the CONTRACTOR. The 
equipment shall be operated a s ufficient period of time to determine machine operating 
characteristics, i ncluding noi se, temperatures and v ibration; to observe per formance 
characteristics; and t o pe rmit i nitial adj ustment o f operating c ontrols. When t esting 
requires the availability o f aux iliary s ystems s uch a s l ooped p iping, e lectrical pow er, 
compressed air, control air, or instrumentation which have not yet been placed in service, 
the CONTRACTOR shall provide acceptable substitute sources, capable of meeting the 
requirements of  the m achine, d evice, or s ystem a t no additional c ost to t he Owner. 
Disposal methods for test media shall be subject to review by the ENGINEER. During the 
functional t est period, t he CONTRACTOR shall obtain bas eline operating da ta on al l 
equipment w ith m otors greater than 1  hor sepower t o i nclude amperage, b earing 
temperatures, and vibration. The baseline data shall be collected for the Owner to enter 
in a preventive maintenance system. 

 
b. Test results shall be within the tolerances set forth in the detailed specification sections of 

this project manual. If no tolerances have been specified, test results shall conform to 
tolerances es tablished b y r ecognized industry pr actice. Where, i n the c ase of  an  
otherwise s atisfactory functional t est, a ny d oubt, di spute, or di fference s hould ar ise 
between t he ENGINEER and t he CONTRACTOR regarding the t est r esults or t he 
methods or equipment used in the performance of such test, then the ENGINEER may 
order the t est t o be r epeated. If the r epeat t est, u sing s uch m odified m ethods or  
equipment as the ENGINEER may require, confirms the previous test, then al l costs in 
connection with the repeat test will be paid by the Owner. Otherwise, the costs shall be 
borne by the CONTRACTOR. Where the results of any functional test fail to comply with 
the contract requirements for such test, then such repeat tests as may be necessary to 
achieve the contract requirements shall be made by the CONTRACTOR at his expense. 

 
c. The CONTRACTOR shall pr ovide, at no e xpense t o the O wner, a ll pow er, fuel, 

compressed air s upplies, water, an d c hemicals, al l labor, temporary p iping, h eating, 
ventilating, and air conditioning for any areas where permanent facilities are not complete 
and op erable at  the time of functional tests, and  a ll other i tems a nd w ork r equired to 
complete the f unctional t ests. Temporary f acilities s hall be  maintained un til p ermanent 
systems are in service. 

 
2. Retesting: If under test, any portion of the work should fail to fulfill the contract requirements 

and is adjusted, altered, renewed, or replaced, tests on that portion when so adjusted, altered, 
removed, or replaced, together with all other portions of the work as are affected thereby, shall, 
unless o therwise di rected by  the ENGINEER, be r epeated w ithin r easonable t ime and in 
accordance with t he s pecified c onditions. The CONTRACTOR shall pa y to the O wner a ll 
reasonable expenses incurred by the Owner, including the costs of the ENGINEER, as a result 
of repeating such tests. 

 
3. Posttest I nspection: Once f unctional testing has  be en c ompleted, all m achines s hall be  

rechecked for proper alignment and realigned, as required. All equipment shall be checked for 
loose c onnections, unusual m ovement, or  o ther i ndications of  improper operating 
characteristics. Any de ficiencies shall be  corrected to the satisfaction of  t he ENGINEER. All 
machines or devices which exhibit unusual or unacceptable operating characteristics shall be 
disassembled and i nspected. Any defects found dur ing the course of the inspection shall be  
repaired or t he s pecific p art or  en tire equipment i tem s hall b e r eplaced to the c omplete 
satisfaction of the ENGINEER at no cost to the Owner. 

 
3.04 OPERATIONAL TESTS 
 
 

A. The CONTRACTOR shall pr ovide s ystem op eration t esting. After c ompletion of all p erformance 
testing and certification by the ENGINEER that all equipment complies with the requirements of the 
specifications, t he CONTRACTOR shall f ill a ll pr ocess uni ts and  process s ystems, e xcept t hose 
employing domestic water, oil, air, or chemicals, with City water.  
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B. Upon c ompletion o f t he f illing o perations, t he CONTRACTOR shall c irculate water through t he 
completed facility for a period of not less than 48 hours, during which all parts of the system shall be 
operated as a c omplete facility a t various loading conditions, as  di rected by the ENGINEER. The 
operational testing per iod shall commence af ter this initial per iod of variable operation. Should the 
operational testing per iod be hal ted for any  r eason r elated to the facilities constructed o r t he 
equipment f urnished under  t his c ontract, or  t he CONTRACTOR’S temporary t esting s ystems, t he 
operational testing program shall be repeated until the specified continuous period has been accom-
plished without interruption. All process units shall be brought to full operating conditions, including 
temperature, pressure, and flow. 

 
 
 

* * * * * 
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SECTION 01820 
OPERATIONS AND MAINTENANCE TRAINING 

 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. This s ection covers t he development and i mplementation of  a training p rogram that w ill 
identify s kills and knowledge n ecessary t o s afely and ef ficiently oper ate and m aintain t he 
facilities and equipment. 

 
2. The C ONTRACTOR s hall f urnish al l t ools, eq uipment, m aterials, and supplies, an d s hall 

perform al l functions and services required to complete the Work as specified herein. With 
the exception of Process Overview, Operations and Safety Training, training shall be divided 
into separate categories for operations t raining and maintenance t raining w ith maintenance 
training further broken down to specific crafts. 

 
3. The training requirements specified in other Sections of the Specifications shall be in addition 

to those specified in this Section. 
 
4. No actual operations training of a piece of equipment will be permitted until the equipment is 

properly installed and is operational.  
 
5. Operations and m aintenance training s hall be a pr erequisite t o t he b eneficial u se of t he 

facility or any portion thereof and be completed a minimum of one week prior to the beneficial 
use of the facilities and equipment.  

 
B. Related Work Specified Elsewhere: 

 
1. LIQUIDATED DAMAGES of the GENERAL CONDITIONS. 

 
2. SUBMITTALS of the GENERAL REQUIREMENTS. 

 
3. CONTRACTOR’S CONSTRUCTION SCHEDULE AND REPORTS of the GENERAL 

REQUIREMENTS. 
 

4. DIVISIONS 11, 16, and 17 as applicable.  
 

C. Training Scope: 
 

1. Manufacturer/Vendor Training: 
 

a. Manufacturer supplied (VENDOR) equipment t raining for al l major plant equipment and 
subsystems shall be provided for the Operations and Maintenance groups as outlined in 
this s ection. The V ENDOR t raining shall be provided by  q ualified i nstructors of t he 
equipment manufacturers, i.e.: equipment field startup technician or their representative, 
as approved by t he ENGINEER and may i nclude both on an d o ff-site t raining venues. 
Generally, manufacturer sales representatives will not be acceptable. 

 
b. Field t raining s hall be hands-on, per formance ba sed training during w hich e quipment 

shall be started and relevant systems and components shall be demonstrated. 
 

c. Off-site t raining, pr imarily f or t he t echnical crafts i ncluding E lectricians, I nstrument 
Technicians and M echanics, shall f ocus on specialized, t echnical t raining and s hall be 
provided by  the manufacturer at  t heir factory o r t raining facility. In t he event, t he C ITY 
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requests s pecialized f actory t raining on a par ticular pi ece of  pl ant equi pment, t he 
contractor s hall m ake arrangements with t he app licable equi pment m anufacturer t o 
provide such training. 

 
2. Process Overview, Operations and Safety Training: Process overview and safety training for 

the O perations group, i f deemed n ecessary, will b e pr epared a nd conducted by  t he C ITY 
utilizing ap proved m aterial s upplied by  t he equipment v endors. In t he event t he C ITY i s 
unable to provide the process training, the CONTRACTOR shall enter into an agreement with 
a training specialist approved by the ENGINEER. Any and all work performed by the training 
specialist w ill be pai d a s s tated i n P aragraph I , “ Fixed C ash Allowance,” her ein. The 
CONTRACTOR shall submit i nvoices f or p ayment f rom t he t raining s pecialist, w hich hav e 
been previously approved by the ENGINEER and paid by the CONTRACTOR.  

 
3. General: 

 
a. Training Material: Sections of the manufacturers O&M manuals, selected by the CITY for 

the i nstalled equipment, shall b e u sed as  t raining material. The CONTRACTOR s hall 
then reproduce t he selected t ext f or e ach pi ece of  pl ant equipment a nd compile t he 
training material to be used by the manufacturer’s field technician. 

 
b. Training s chedule: The CONTRACTOR shall provide an op eration an d m aintenance 

training schedule to be conducted immediately following vendor equipment startup of the 
equipment. All training shall be scheduled for Tuesday through Thursday only. 

 
D. Training Requirements: 

 
1. The technical position titles of trainees for the Operational and Maintenance groups are listed 

below: 
 

a. Operations Group 
 

b. Maintenance Group 
 

(1) Mechanics/Plumbers 
 
(2) Electricians 
 
(3) Instrument Technicians 
 
(4) Other Crafts (HVAC) 

 
2. Major equipment and pl ant subsystems for the various crafts which require training include, 

but are not limited to the following: 
 

a. Instrumentation and Controls (I&C): 
 

(1) Distributed Control Systems (DCS) 
 
(2) Programmable Logic Controllers (PLC) 
 
(3) Local Control Panels (LCP) 
 
(4) Loop Descriptions and Drawings 
 
(5) Instrument Installation and Calibration  

 
b. Electrical Systems: 

 
(1) Transformers and Substations 
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(2) Motor Control Centers (MCC) 
 

(3) High and Low Voltage Systems 
 

(4) Wiring Diagrams/Schematics 
 

(5) Lighting and Power Panels 
 

(6) Starters and Controllers 
 
(7) Fire Detection and Alarm Systems 

 
c. Operating Systems: 

 
(1) Odor Control Systems 

 
(2) Pumps 

 
(3) Blowers and Fans 

 
(4) Chemical Injection Systems 

 
(5) Centrifuges 

 
(6) Local and Remote Control Devices 

 
d. MechanicalL 

 
(1) Pumps, Couplings & Drives 

 
(2) Blowers and Fans 

 
(3) Lubrication 

 
(4) All Other Rotating Equipment (HVAC) 

 
E. Operation Training: 

 
1. The VENDOR shall conduct training as described herein for the General Operations Group.  

 
2. The training shall consist of  i nstruction and  i nclude, but  not  b e l imited t o, t he f ollowing 

subjects. This t raining s hall be conducted by qual ified r epresentatives of  t he e quipment 
manufacturers as follows: 

 
a. Safety precautions and procedures  

 
b. Equipment description and function  

 
c. Operating procedure  

 
d. Operational Maintenance  

 
e. Emergency procedures  
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F. Maintenance Training: 
 

1. The maintenance t raining shall include the function, adjustment, repair, and replacement of 
all components related to the trainee's trade. Emphasis shall be placed on those areas listed 
in item number 3, below. Safety aspects shall also be stressed. 

 
2. The field training shall stress hands-on instruction. 

 
3. The training shall include, but not be limited to, the following: 

 
a. Preventive a nd c orrective m aintenance pr ocedures, i ncluding replacement of par ts; 

lubrication quantities, types, frequencies, and application points; and an estimate of time 
to perform such procedures. 

 
b. Special t ools, t echniques, or  procedures required for ei ther p reventive or  corrective 

maintenance of equipment, or its auxiliary or support systems. 
 

c. Procedures t o pe rform ad justments required f or al ignment, wear an d calibration f or al l 
preventive and corrective maintenance, and an estimate of time required to perform such 
procedures. 

 
d. Assembly an d di sassembly pr ocedures, i ncluding p arts l ists r equired f or ap propriate 

preventive and/or corrective maintenance. Models, "exploded" views, and/or audiovisual 
materials s hall be us ed f or t his t raining. These m aterials s hall be t urned o ver t o t he 
ENGINEER upon completion of  t raining. Hands-on f ield t raining s hall be provided, 
subject to the approval of the ENGINEER. 

 
e. Maintenance, overhauls, troubleshooting of equipment, and auxiliary or support systems. 

 
4. Maintenance training shall be conducted as described in the following subsections. 

 
a. Mechanic Training: 

 
(1) Conduct field training for the Mechanics Group.  
 
(2) The t raining shall c onsist of  i nstruction, i ncluding but not  l imited t o, t he f ollowing 

topics for each major equipment system: 
 

(a) Equipment Description and Function  
 
(b) Corrective and Preventive Maintenance Procedures  
 
(c) Disassembly and Assembly  
 
(d) Spare Parts  
 
(e) Troubleshooting  
 

(3) The field training shall consist of hands-on instruction. 
 

b. Electrician Training: 
 

(1) Conduct field training for the Electrician Group.  
 

(2) The training shall consist of instruction, including but not limited to, the following: 
 

(a) Transformers and Unit Substations  
 

(b) High and Low voltage Systems  
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(c) Motor Control Centers  
 
(d) Control Panel Wiring Diagrams/Schematics  

 
(3) The field training shall consist of hands-on instruction. 

 
c. Instrument Technician Training: 

 
(1) Conduct field training for the Instrument Technicians Group.  

 
(2) The t raining shall c onsist of  i nstruction, i ncluding but not  l imited t o, t he f ollowing 

subjects: 
 

(a) PLC and/or DCS  
 

(b) Loop and PID Drawings, Schematics  
 

(c) Programming  
 

(d) Variable Frequency Drives (VFD)  
 

(e) Operator Interface  
 

(3) The field training shall consist of hands-on instruction. 
 

G. Execution: 
 

1. The training specified herein shall be provided in the field at the project site. 
 

2. The training specified herein shall be provided in a training program. 
 

3. Training s hall be conducted s o t hat ho me s tudy w ill not  be required. The training s hall be 
structured and scheduled to facilitate trainee comprehension of the subject material.  

 
4. The C ITY r eserves t he r ight t o v ideotape any  and  al l t raining materials and pr esentations, 

except f or proprietary material, and r etain al l r ights for usage of s uch recorded material t o 
train CITY personnel. 

 
H. Evaluation: 

 
1. All t raining s essions will be m onitored and approved by  t he E NGINEER. Any session o r 

portion thereof deemed unsatisfactory, based on evaluation of the training, shall be repeated 
by the manufacturer or manufacturer's representative at no additional cost to the CITY. 

 
2. When deemed appropriate by the ENGINEER, field instruction to CITY personnel designated 

to receive training may be acceptable as a training session. The instruction shall be provided 
by a f ield service t echnician qu alified t o perform c orrective o r p reventive maintenance, 
troubleshooting, or related field services. 

 
I. Fixed Cash Allowance: 

 
1. A f ixed cash al lowance has been al located for the Facility Overview and O perations/Safety 

training and is included as an item of the bid breakdown. Overhead and profit shall be as per 
Section 01212 – FIXED CASH ALLOWANCE ITESM of the GENERAL REQUIREMENTS. 
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2. However, i f Facility O verview an d O perations/Safety t raining a re not  ex ecuted or  partially 
executed or  par tially ex pended, or  ov er ex pended ( with t he E NGINEER’S pr ior app roval), 
then an appropriate change o rder shall be executed i n accordance w ith t he provisions t he 
GENERAL R EQUIREMENTS S ection 0125 4 -- PAYMENT F OR C HANGES AN D EXT RA 
WORK. 

 
J. Submittals: 

 
1. The CONTRACTOR shall s ubmit t raining p ackages f or t he ENGINEER’S r eview an d 

approval. The t raining s ubmittal s hall be t ied i nto the C ONTRACTOR’S ov erall s ubmittal 
process. 

 
2. The CONTRACTOR shall provide the training submittals in the following order for review and 

approval by the ENGINEER: 
 

a. First draft sixty (60) days prior to proposed instruction date. 
 

b. Final draft thirty (30) days prior to proposed instruction date. 
 

3. The "first draft" of the training material shall, as a minimum, contain the following: 
 

a. Instructional text that details the specific topics of  t raining for the system. These topics 
are d etailed previously i n t he t raining submittal. A ll t ext m ust be c omplete. Incomplete 
sections, paragraphs, etc., shall not be acceptable. 

 
b. Clean legible photocopies of all overhead transparencies to be used in the delivery of the 

lesson plan. 
 

c. Slides, v ideos ( VHS), and any  ot her type of  v isual t raining ai d t hat w ill be us ed i n 
conjunction with the training plan. 

 
d. Reference materials as detailed in the lesson plan (e.g. handout, manufacturer 

catalogues, brochures, and pamphlets). All material shall be reviewed by the ENGINEER 
to det ermine appl icability and f unctionality. Reference m aterials t hat do not pas s t his 
review shall be modified and resubmitted within two weeks for approval. 

 
e. No training shall be scheduled unless this material is approved. 

 
f. The CONTRACTOR shall not  proceed to the " final draft" s tage of t raining material until 

the ENGINEER has approved the "first draft". 
 

4. With t he f inal dr aft of  t he t raining m aterial, t he CONTRACTOR shall s ubmit a T raining 
Agenda that provides the following information: 

 
a. Company name, address, and telephone number(s) for the vendor. 

 
b. Name and telephone number(s) of the vendor training representative. 

 
c. Duration of class (total hours). 

 
d. Breakdown of class and duration in hours of each training activity. 

 
e. Target audience (e.g. operators, maintenance personnel etc). 

 
f. Audiovisual requirements (i.e. slide projector, television, VCR, overhead projector, etc.). 
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5. After the CONTRACTOR has received approval of the "final draft" of the training material and 
the t raining agenda f rom t he E NGINEER, onl y t hen can t he actual t raining be s cheduled. 
CONTRACTOR shall submit his proposed training schedule to the ENGINEER for approval. 
The p roposed t raining s chedule s hall be s ubmitted a m inimum of s ixty ( 60) calendar days 
prior t o t he start of  t he t raining. If t he pr oposed t raining schedule i s a pproved, t hen i t 
becomes the final training schedule. 

 
6. Any compensation that is paid to CITY personnel as a result of class cancellations of classes 

that begin more than thirty (30) minutes after the scheduled start time shall be reimbursed to 
the CITY by the CONTRACTOR. An exception is when a class is canceled or delayed due to 
actions by the CITY. The ENGINEER, or his/her representative, will monitor the starting times 
of scheduled classes. 

 
7. The review of the training material does not constitute its approval unless specifically stated 

so. The training material submittal shall contain, but not be limited to, the following: 
 

a. Sufficient ba ckground i nformation on  eac h i nstructor f or v arious sessions shall be 
provided to allow evaluation of the proposed instructor's qualifications and his capability 
of training the specific discipline. 

 
b. At t he c ompletion of  t he t raining, t he C ONTRACTOR s hall f orward t o t he E NGINEER 

three ( 3) complete s ets of t raining m aterials and support m aterial f or ea ch def ined 
training category. T his f orwarding of  materials i s to t ake pl ace at  a c loseout m eeting 
between the CONTRACTOR and the ENGINEER. 

 
8. Failure to submit t raining schedule or changes made to the f inal t raining schedule, that are 

not due t o actions by  t he C ITY, s hall subject t he CONTRACTOR t o l iquidated dam ages. 
Liquidated damages shall be assessed at the rate of $500 per day should the 
CONTRACTOR fail to meet the schedule's submittal requirements. 

 
 
 

* * * * * * 
 



 

Division 02  Site Work 
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SECTION 02050 
DEMOLITION AND SALVAGE 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SCOPE.  

 
 

A. This s ection c overs the demolition of  ex isting s tructures, piping, equipment, s itework and t he 
salvage of  ex isting m aterials and e quipment as  i ndicated on t he dr awings and as s pecified 
herein. 

 
1.2 GENERAL.  
 
 

A. CONTRACTOR shall be responsible for all work under this section. 
 

B. Demolition a nd salvage work shall c reate m inimum i nterference w ith CITY's o perations and 
minimum inconvenience to CITY. 
 

C. Blasting will not be permitted. 
 

D. Construction Drawings of  the existing s tructures to be demolished or salvaged are available at  
The City of Los Angeles, Bureau of Engineering, Department of Public Works, 1149 S. Broadway 
Street, Suite 630 Los Angeles, CA 90015-2213 for inspection and reference. There is, however, 
no ex pressed or  i mplied guarantee by  ei ther t he CITY or t he E ngineer a s t o t he ac curacy or  
completeness of these Drawings. The Contractor will be held to have visited the site and to have 
carefully an d t horoughly i nspected t he ex isting f acilities an d t o have t aken i nto ac count i n t he 
preparation of his bid, all conditions affecting the work required by the Drawings and 
Specifications. Failure t o do so will i n no way r elieve t he C ontractor of  t he r esponsibility f or 
furnishing all labor and equipment required to perform demolition work. 
 

E. The Contractor shall provide barricades, signs, lights, etc., to warn of possible dangers on the site 
until the demolition work is completed. 
 

F. The Contractor shall protect from damage all existing construction and utilities that are to remain 
in service and all equipment that is required to be salvaged and remain property of the CITY. 
 

G. The CONTRACTOR shall submit a complete coordination schedule for demolition work, including 
shut-off and continuation of ut ility services, w ith the ENGINEER’s approval prior t o start of  t he 
work. The s chedule s hall i ndicate pr oposed m ethods and operations of f acility dem olition, and 
provide a detailed sequence of demolition and removal work to ensure uninterrupted operation of 
occupied areas. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

 
1.3 RELATED SECTIONS 
 
 

A. Documents affecting work of this Section include, but are not necessarily limited to the GENERAL 
CONDITIONS, SU PPLEMENTARY CONDITIONS, D IVISION 1  - GENERAL R EQUIREMENTS 
and other applicable Sections of the Project Manual. 
 

B. Section 02110 Site Clearing and Grubbing. 
 

C. Section 02232 Preparation of Pavement Subgrade 
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PART 2 - PRODUCTS (NOT APPLICABLE) 
 
 
PART 3 - EXECUTION 
 
 
3.1 DEMOLITION. 
 
 

A. Structure Demolition:  
 
1. The f ollowing s tructures shall be d emolished, a nd the de bris shall b e r emoved f rom t he 

jobsite. 
 

a. None. 
 

2. Below g rade ar eas and voids resulting f rom d emolition s hall be c ompletely f illed i n 
accordance with Section 002200 EARTHWORK. Surfaces shall be graded to meet adjacent 
contours and to provide flow to surface drainage structures. 

 
B. Piping and Equipment Demolition:  

 
1. The f ollowing pi ping and equipment s hall be removed and shall bec ome t he pr operty of  

CONTRACTOR with t he ex ceptions of t he i tems listed. All s uch i tems s hall be pr omptly 
removed from the jobsite. 

 
2. Existing I rrigation Sy stem: Demolish e xisting i rrigation s ystem with t he ex ception of  t he 

valves and sprinkler heads as indicated on the drawings. 
 

3. Frederick Street Existing Utilities: T he existing utilities w ithin Frederick Street to b e 
demolished include: 

 
a. 51” RCP storm drain 
b. 8” sewer 
c. Storm drain catch basin 
d. 27” RCP storm drain  

 
4. Rose Avenue ex isting ut ilities: T he ex isting ut ilities within R ose Avenue t o be dem olished 

include: 
 

a. Double 9’x12’ RCB storm drain 
b. 18” RCP storm drain 

 
5. Oakwood Avenue existing sewer: Demolish approximately 250 lineal feet of existing 16-inch 

VCP sewer with the associated maintenance hole as indicated on the drawings. 
 

6. Rialto Court existing sewer: Demolish approximately 145 l ineal feet of existing 16-inch VCP 
sewer with the associated maintenance hole as indicated on the drawings. 

 
7. Crescent Place existing s ewer: D emolish approximately 180  l ineal f eet of e xisting 1 6-inch 

VCP sewer with the associated maintenance hole as indicated on the drawings. 
 

8. Abbot Kinney Boulevard existing sewer: Demolish approximately 75 lineal feet of existing 18-
inch VCP sewer with the associated maintenance hole as indicated on the drawings. 
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C. Sitework Demolition:Sitework demolition shall include the following: 
 

1. Removal of reinforced, nonreinforced, concrete drives, pavement, sidewalks, curb, and slabs 
on grade within the limits indicated on the drawings. 

 
2. Removal of asphaltic concrete pavement and gravel pavement within the limits indicated on 

the drawings. 
 
3. Removal of existing fencing within the limits indicated on the drawings. 

 
3.2 SALVAGE. 
 
 

A. Items T o B e Salvaged by  CITY: CITY may perform some s alvage w ork. CONTRACTOR s hall 
coordinate i ts oper ations w ith CITY to f acilitate t he w ork an d t o av oid dam age t o i tems t o be 
salvaged by CITY.  

 
B. Items To Be Salvaged by CONTRACTOR:  

 

1. Removed and salvaged equipment or facilities shall include removal and salvage of all 
accessories, piping, manholes, supports, park features, baseplates and frames, and all other 
appurtenances, unless otherwise directed. The CONTRACTOR shall tag all salvaged items. 
The tag shall identify the item, the location and equipment the item was removed from, and 
the date of removal. 

2. The sprinkler heads and valves from irrigation system shall remain the CITY's property and 
shall be delivered to CITY’s Department of Recreation and Parks by CONTRACTOR in good 
condition to a location identified by the ENGINEER upon his/her approval. 

3. The following existing materials and equipment shall be removed by CONTRACTOR, shall be 
reused as a part of the work, and shall remain the property of CITY: None. 

4. CONTRACTOR shall carefully remove, in a manner to prevent damage, all materials and 
equipment specified herein or indicated to be salvaged and to remain the property of CITY. 
CONTRACTOR shall store and protect salvaged items specified or indicated to be reused in 
the work. Any items damaged in removal, storage, or handling through carelessness or 
improper procedures shall be replaced by CONTRACTOR in kind or with new items. 

5. CONTRACTOR may, at his option, furnish and install new items instead of those specified or 
indicated to be salvaged and reused, in which case such removed items will become 
CONTRACTOR's property. 

 
3.3 OCCUPANCY AND POLLUTION CONTROL 
 
 

A. Water sprinkling, temporary enclosures, chutes, and other suitable methods shall be used to limit 
dust and di rt r ising and scattering in the ai r. Comply w ith government regulations pertaining to 
environmental protection. 

 
B. Water shall not  be us ed when it c reates haz ardous or obj ectionable conditions s uch a s ice, 

flooding, or pollution. 
 

C. Water contaminated with sediment or hazardous or toxic materials shall not be allowed to run off 
into t he publ ic s torm d rain s ystem (including s treet gut ters). Such r unoff s hall be i ntercepted, 
collected and disposed of according to existing environmental regulations. 
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3.4 PROTECTION 
 
 

A. Safe pas sage of  per sons ar ound a rea of  dem olition s hall be ensured. Operations s hall be 
conducted to prevent damage to adjacent buildings, structures, other facilities, and people. 

 
B. Interior and ex terior shoring, bracing, or  s upports s hall be provided to prevent movement, 

settlement or collapse of structures to be demolished, and to adjacent facilities to remain. 
 

C. Existing landscaping materials, structures, and appurtenances, which are not  to be demolished 
shall be protected a nd maintained a s ne cessary and i n a ccordance with t he G ENERAL 
CONDITIONS. 

 
D. The CONTRACTOR shall protect and maintain conduits, drains, sewers, pipes, and wires that are 

to remain on the property. 
 
 
 

* * * * * * 
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SECTION 02110 
SITE CLEARING AND GRUBBING 

 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION  
 
 

A. This s ection c overs all site c learing a nd gr ubbing on t he j ob-site i ndicated on t he C ontract 
Drawings and in the Project Manual. 
 

B. Site clearing shall consist of removing all vegetable growth such as trees, roots, stumps, shrubs, 
brush, l imbs; and s tone, boulders, c lods, w ood a nd ot her v egetative gr owth f rom t he g rowth 
surface. Clearing shall also include the removal and disposal of trash piles, rubbish, etc. 
 

C. Grubbing shall consist of the removal and disposal of wood roots, stumps, shrubs, brush, stone, 
boulders, clods, vegetable growth, etc. below the ground or subgrade surface. 

 
D. CONTRACTOR shall f urnish all t ools, equi pment materials a nd s upplies a nd s hall p erform al l 

labor t o c omplete t he work associated w ith r emoval of  al l nat ural and artificial obj ectionable 
material from the designated areas of work as indicated in the Contract Documents.  
 

E. This work shall also include the protection from injury and preservation of existing improvements, 
adjacent property, utility vegetation and existing objects designated to remain. 
 

F. Prior to commencing the work, obtain acceptance from the ENGINEER regarding methods to be 
used and disposal of removed materials. 

 
1.2 RELATED SECTIONS 
 
 

A. Documents affecting w ork of  t his S ection i ncluded, but  ar e n ot nec essarily l imited t o t he 
GENERAL CONDITIONS, SU PPLEMENTARY CONDITIONS, D IVISION 1  - GENERAL 
REQUIREMENTS and other Sections of the Project Manual. 

 
B. Section 02050 Demolition and Salvage 

 
C. Section 02200 Earthwork 

 
D. Section 02232 Preparation of Pavement Subgrade 

 
E. Section 02810 Irrigation System 

 
F. Section 02950 Landscaping 

 
G. Section 03300 Concrete Work 

 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications of the GENERAL REQUIREMENTS. 
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1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submit s chedule of  clearing, grubbing, and erosion c ontrol measures t o be  put i n pl ace f or al l 
work scheduled during the rainy season (October - April). 

 
1.5 QUALITY ASSURANCE 
 
 

A. Labor: Use a dequate nu mbers of  skilled l aborers t horoughly t rained i n s ite-clearing o perations 
and experienced in the necessary crafts and completely familiar with the specified requirements 
and methods needed for the proper performance of the work of this Section. 

 
B. Codes an d R egulations: Perform a ll work of  t his Section i n s trict ac cordance w ith ap plicable 

Government Codes and Regulations especially meeting all safety standards and requirements of 
CAL/OSHA, County and 2006 California Building Code and applicable Amendments. Conform to 
all storm w ater pollution c ontrol m easures as  required an d pr ovided i n S ection 02200 - 
EARTHWORK of the Project Manual. Provide additional measures, added materials and devices 
as may be needed as directed by the ENGINEER at no added cost to the CITY. 

 
C. Miscellaneous Requirements:  

 
1. Erection and maintenance of protections 
 
2. Dust Control 
 
3. Repair of Damages 
 
4. Cleaning and Removal of Rubbish 

 
D. Permits a nd L icenses: Procure al l C ity, C ounty a nd S tate P ermits an d Li censes, i ncluding 

Municipal Business License and pay all charges and fees for the same. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 PRESERVATION OF TREES, SHRUBS, AND OTHER VEGETATION 
 
 

A. Protect trees, shrubbery, and other vegetation not designated for removal from damage resulting 
from the work. Cut and remove tree branches only where, in the opinion of the ENGINEER, such 
cutting is necessary to effect construction. Scars resulting from the removal of branches shall be 
treated with an approved tree sealant. The ENGINEER shall identify all trees for preservation.  

 
2.2 CLEARING AND GRUBBING FOR TRENCHING 

 
 

A. The CONTRACTOR s hall obt ain E NGINEER's a pproval before b eginning ex cavation. The 
CONTRACTOR shall complete c learing an d gr ubbing p rior t o t he s tart of  t renching. The 
CONTRACTOR shall not permit excavated materials to cover vegetation prior to disposal. 

 
2.3 REMOVAL AND DISPOSAL OF CLEARING AND GRUBBING DEBRIS  
 
 

A. General: All materials removed shall be disposed of outside of the right-of-way. No accumulation 
of flammable material shall remain on or adjacent to the right-of-way. The roadway and adjacent 
areas shall be left with a neat and finished appearance. 
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B. Bituminous P avement: Bituminous pa vement r emoval s hall b e in c onformance with S SPWC 
Section 300-1.3.2. 
 

C. Concrete Pavement: Concrete pavement removal shall be in conformance with SSPWC Section 
300-1.3.2. 
 

D. Concrete C urb, W alk, G utters, C ross Gutters, D riveways, and  Alley Intersections: Concrete 
removal shall be in conformance with SSPWC Section 300-1.3.2. 

 
2.4 STRIPPING 
 
 

A. Stripping shall include the removal and disposal of all organic sod, topsoil, grass and grass roots, 
and other objectionable material remaining after clearing and grubbing from the areas designated 
to be stripped. The depth of stripping shall be as shown on the Drawings and specified herein. 
 

B. Topsoil from the strippings shall be stockpiled and used for the finished site grading.  
 
 
PART 3 - EXECUTION 
 
 
3.1 SITE CONDITIONS 
 
 

A. Examine the job-site and conditions under which work of this Section will be performed. Correct 
conditions detrimental to timely and proper site-clearing operations, as directed by the 
ENGINEER. Do not proceed until such detrimental conditions have been corrected. 

 
3.2 PROTECTION 
 
 

A. Protect Existing Structures and Site Improvements from damage by approved methods and/or as 
authorized by the ENGINEER. Removal of  al l protections shall be when work of this Section is 
completed or when so authorized by the ENGINEER. Apply protections to adjacent properties as 
required and directed by the ENGINEER. 

 
B. Protect Existing Utilities, not designated for removal, traversing the job-site and serving existing 

adjacent facilities. 
 
C. Protect E xisting T rees and S hrubs, not designated for removal, by providing temporary 

surrounding f encing s o l ocated a s ufficient di stance away s o t hat t rees and shrubs w ill not  be  
damaged by site-clearing operations. 
 

D. Protection of Persons and Property (existing structures and site improvements). 
 
1. Provide barricades, warning signs at open depressions and holes on adj acent property and 

public accesses. 
 
2. Provide operating warning l ights during hours f rom dusk to dawn each day or as otherwise 

required. 
 
3. Protect ex isting r emaining structures, ut ilities, sidewalks, pav ements other f acilities from 

damage as caused by  settlement, undermining, w ashout or  other hazards c reated by  s ite-
clearing operations of this Section. 

 
4. Provide and maintain pedestrian and vehicular access in accordance with Work Area Traffic 

Control Handbook (WATCH), latest edition. 
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E. Use means necessary to prevent air pollution or dust from becoming a nuisance to the public, to 
neighbors a nd t o ot hers performing w ork on or near t he j ob-site. Comply w ith g overning 
regulations. 

 
F. Maintain access to the job-site, other neighboring property, street and alley at all times. 

 
G. The pr oject s ite s hall be  m aintained i n c onformance w ith S ection 7 -8 - PROJECT SI TE 

MAINTENANCE of the Standard Specifications for Public Works Construction (SSPWC) and the 
requirements of this Project Manual. 

 
3.3 CLEARING AND GRUBBING 
 
 

A. Clearing and grubbing shall be in conformance with the SSPWC Section 300-1, except 300-1.4. 
 

B. To a depth o f at  least 2 feet bel ow existing g round s urfaces. Clean out al l v egetable g rowth, 
roots, stumps, clods and other objective materials. 
 

C. Treat roots remaining in the soil with a weed killer approved and as directed by the ENGINEER. 
 
D. Remove all concrete and masonry debris. Remove stones, boulders, clods which are one (1) inch 

or larger. Remove stones, boulders, clods which are one (1) inch or larger from all utility trenches. 
 

E. Remove all existing rubbish and debris or those resulting from work operations of this Section as 
soon as possible, do not allow to pile up. Do not burn rubbish and debris on the job-site. 
 

F. Where active ut ility l ines need to be capped or plugged, perform such work in accordance with 
requirements of  t he Utility C ompany or gov ernment age ncy h aving j urisdiction an d c onform t o 
provisions of Section 01015 – CONTRACTOR’S USE OF THE PREMISES,  

 
G. Existing Services to remaining structures are to be maintained at all times.  

 
3.4 STRIPPING 
 
 

A. Prior to beginning any excavation or fill, strip the topsoil to a depth of 6 inches. In general, topsoil 
shall be removed where structures are to be bui lt, trenches dug, and r oads, parking lots, walks, 
and s imilar i mprovements c onstructed within t he a reas p resently c overed w ith t opsoil. Topsoil 
shall be stored clear of the construction area. Take reasonable care to prevent the topsoil from 
becoming mixed with subsoil. Use imported topsoil as required for final grading. 

 
 
 

* * * * * * 
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SECTION 02150 
SHORING 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 
 

A. Work Included:  Provide shoring at open excavations and elsewhere where greater than 5-feet in 
depth.  Shoring s hall be f urnished, pl aced, mai ntained and w hen appl icable remov ed by  t he 
Contractor, as  needed t o p rotect workers, materials, other propert ies and t he publ ic.  A ll w ood 
sections or components of the shoring system shall be pressure treated. 

 
B. Related Work: 

 
1. Documents affecting work of this Section include, but are not necessarily limited to the GENERAL 

CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION 1-GENERAL REQUIREMENTS 
and other Sections of the Project Manual. 

 
2. As es tablished i n t he G ENERAL C ONDITIONS of  t he Contract, the Contractor is solely 

responsible for means and methods of construction and for the sequences and procedures to be 
used. 

 
3. Excavation and Backfilling as applicable, but not limited to the following: 

 
a. Section 02200 - Earthwork 
b. Section 02810 – Irrigation System 
c. Section 03300 – Cast-In Place Concrete 
d. Section 05120 - Structural Steel 

 
1.2 QUALITY ASSURANCE 
 
 

A. Use adequat e numbers  of  s killed w orkers w ho are thoroughly trained and experienced in the 
necessary crafts and who are completely familiar with the specified requirements and the methods 
needed for proper performance of the work of this Section. 

 
B. Employ a qualified Engineer having a previously established reputation for at least five (5) years to 

design the shoring system and to inspect and report on the quality of its construction. 
 
C. Comply with pertinent requirements of governmental agencies having jurisdiction. 
 
D. Coordinate the shoring design and construction with: 

 
1. Structural system established for the Work, including location of columns, walls, and other fea-

tures. 
 
2. Utilities established in the site. 
 

E. Regulatory Requirements:  
 

1. Conform to provisions of Section 01060 - REGULATORY REQUIREMENTS in the GENERAL 
REQUIREMENTS. 
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2. Comply with appl icable requi rements, but  not  nec essarily l imited t o, s hown on t he c ontract 
Drawings; the latest Los Angeles City Building Code, Section 1802 – QUALITY AND DESIGN 
and Section 3301 – EXCAVATION AND FILLS; State of California, Code of Regulations, Title 8 – 
INDUSTRIAL RELATIONS, Division 1-DEPARTMENT OF INDUSTRIAL RELATIONS, Chapter 4 
– DIVISION OF INDUSTRIAL SAFETY, Subchapter 4 – CONSTRUCTION SAFETY ORDERS, 
Section 1539, 1540 and 1541.  

 
1.3 SUBMITTALS 
 
 

A. Comply with pert inent prov isions of  S ection 01340 - SUBMITTALS o f D IVISION 1  - GENERAL 
REQUIREMENTS.  

 
B. Design and C alculations: T he C ontractor s hall des ign and prepare s horing draw ings and make 

calculations of materials used structurally in excavations, footings and foundation in accordance with 
the code requirements.  The pressures given in the Ninyo & Moore Report dated 8-11-09 shall be the 
minimum (Maximun for Passive Lateral Earth Pressure Pp) design loads for shoring on this project.  

 
C. Shop D rawings: A fter s ubmitting draw ings f or s horing t o t he ENGINEER for rev iew, t he 

CONTRACTOR shall incorporate all comments or corrections in the drawings, and submit to the 
authorized governing agencies for approval, at least 30 days prior to commencement of work.  After 
the approval is obtained, the CONTRACTOR shall submit seven (7) duplicated copies of the approved 
drawings to the ENGINEER.  No excavations shall be started until all the reviews and approval of the 
shoring design which includes the following minimum items have been obtained from the authorized 
agencies, the CITY or the ENGINEER: 

 
1. Design as sumptions, anal ysis c alculations, and i nformation on CONTRACTOR'S proposed 

method of installation and removal of all shoring. 
 
2. The maximum design load to be carried by the various members of the support system. 
 
3. Detailed ex cavation support draw ings, s howing al l pert inent dimensions, spacings, and 

relationships among t he c omponents of  t he s horing, as  well as  c onstruction s equence and 
scheduling. 

 
4. The method of bracing and preloading, if any. 
 
5. Detailed utility and structure support drawings, where necessary. 
 
6. The full excavation depth and depth(s) below the main excavation to which the support system 

will be installed. 
 
7. Detailed sequence of construction and loads for various stages of bracing removal. 
 
8. Detailed drawings and descriptions of the method to be used by the Contractor to monitor shoring 

movements. 
 
9. Types of construction equipment intended to be used in this Project. 
 
10. Method of removing the soil from the trench or shoring. 
 
11. Backfill Materials and Method of Backfill and Compaction. 
 
12. Dewatering Plans. 

 
D. Quality Control Submittals: Design Data: All the design and calculations and shop drawings shall be 

sealed and signed by a professional engineer licensed in the State of California and experienced in 
the design of earth retaining structures.  The professional engineer shall be obtained and paid for by 
the CONTRACTOR. 
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E. Permits: 
 

1. Submit in accordance with provisions in Section 01010 - SUMMARY OF THE WORK in DIVISION 
1 - GENERAL REQUIREMENTS and other Sections of the Project Manual. 

 
2. The CONTRACTOR shall submit shoring drawings and calculations to the City of Los Angeles, 

Department of Building and Safety and obtain and pay for the required permit for work under the 
jurisdiction of the City of Los Angeles Department of Building and Safety. 

 
3. Obtain permit(s) as required by Title 8, Division 1-DEPT. OF INDUSTRIAL RELATIONS,  Chapter 

4 –DIVISION OF  IN DUSTRIAL S AFETY of t he Calif Code O f R egulation, and pursuant t o 
Subsection 7-10.4.1 - SAFETY ORDERS of SSPWC, prior to excavating to the depth of 5-feet or 
greater.  A duplicate copy of the permit shall be submitted to the ENGINEER for review prior to a 
start of excavation. 

 
F. Certification Form:  As required by Los Angeles Bureau of Engineering Standard Plan S-610, latest 

edition, CONTRACTOR shall completely fill out a Competent Person Trench/Excavation Certification 
Form provided by Inspector of Bureau of Contract Administration prior to any worker access to trench 
or excavations and return it to the Inspector.  The CONTRACTOR shall certify by this form; the name 
of the competent person administering the work, the soil classification, and the type of excavation 
protective system provided/installed. 

 
G. Shoring Monitoring Data: As Specified herein. 

 
1.4 REFERENCES 
 
 

A. Reference Standards:   Comply with the following, but not necessarily limited to: 
 

1. State of California, Division of Occupational Safety and Health Administration (CAL/OSHA). 
 
2. Standard Specification for Public Works Construction (SSPWC), published by Building News, 

Inc., Anaheim, California, latest edition.  Section 306-1.1.6 - BRACING EXCAVATIONS. 
 
3. Los Angeles City Bureau of Engineering Standard Plans. 

 
B. Shoring Design References:    

 
1. Appendix A: Geotechnical Evaluation for Penmar Water Quality Improvement Project dated 6-13-

08. 
 
2. Appendix A: Attachment 2 to Geotechnical Evaluation for Penmar Water Quality Improvement 

Project dated 8-11-09. 
 
3. Appendix A:  Recommendations for Shoring from City of Los Angeles Geotechnical 

Engineering Group. 
 
1.5 PROTECTIONS 
 
 

A. Protect adjacent existing improvements against damage by CONTRACTOR'S operations.  Protect all 
excavation so that the soil of adjoining property will not cave in or settle.  Repair or replace damaged 
items to the full satisfaction of the CITY at no extra cost to the CITY. 
 

B. Shore, crib or lag excavations and earthbanks as necessary to prevent caving in, erosion or gullying 
of sides. 
 

C. Divert or pump water out of all excavations and trenches until all installation work and backfilling are 
completed and inspected. 
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1.6 INSPECTIONS 
 
 

A. Excavation of  ex isting f ills, reworking of  natural soils and c ompaction of  al l requi red f ills will be 
inspected and t ested by  t he City Inspector with appropriate jurisdictional aut hority (C ity of  Los  
Angeles, Department of Building and Safety or City of Los Angeles, Department of Public Works) and 
the ENGINEER. 
 

B. Place all such backfill under the full supervision of the Inspector. 
 
1.7 SYSTEM DESCRIPTION 
 
 

A. Design Requirements: 
 

1. Shoring: Design shoring in accordance with all applicable codes, and in accordance with the 
specific requirements shown on the Contract Drawings.  All wood component of the shoring 
system shall be constructed of pressure treated wood in conformance with the code requirement. 

 
2. Loading:  Design and construct shoring to withstand all soil and hydrostatic loading that might 

occur duri ng t he v arious s tages of  c onstruction and f or any  s urcharging l oading c aused by  
equipment loads, loads from material or soil stockpiles, and earthquake-induced loads.  The 
design values identified in the subsections of this paragraph shall be determined by the soils 
engineer, refer to the Geotechnical Evaluation Report prepared by Ninyo & Moore and dated June 
13, 2008 in Appendix A. 

 
a. Determine the soil, surcharge, and hydrostatic loading, but in no case shall the loading be 

less than the earth and minimum equipment surcharge pressures. 
 
b. Determine the proper load distributions caused by such activities, and assure that those 

conditions are not exceeded in the field during construction. 
 
c. Design the shoring for lateral earth and water pressures and surcharge loads that could result 

from construction methods and dewatering activities. 
 
d. Consider sequence of  excavation and pl acement as  well as  t heir removal of  t he lateral 

support elements in design of shoring. 
 

3. Existing pipes or structures shall not be used to support any portion of the open excavation 
unless approved by the Engineer in writing. 

 
4. The design of shoring shall  conform to accepted engineering practice in this field.  Approval of 

the C ontractor's pl ans and met hods of  c onstruction by  t he ENGINEER, t he CITY or t he 
authorized agencies does not relieve the CONTRACTOR of his responsibility for the adequacy of 
this support. 

 
5. Support of vertical excavations that extend below the ground water table shall be provided by 

relatively water-tight, internally braced continuous interlocking sheet piles or secant piles. 
Sheeting shall be installed and extracted using vibration- and percussive-free methods. 
Secant piles shall be installed using temporary casing to prevent caving. The relatively 
watertight excavation support system shall extend a sufficient depth (minimum of 10 feet or 
refusal) below the bottom of the planned excavations to reduce the potential for heave and/or 
piping of excavation bottoms. Minimum embedment depths of 20 feet below the bottom of 
excavation are recommended for the tunneling shafts and the reservoir excavation, which is 
expected to be approximately 200 feet in diameter. Calculations supporting the design of the 
shoring cut-off depth shall be included in the shoring submittal. Perform excavations for other 
project components at depths of less than five feet below the existing ground surface using 
other approved methods of shoring or temporary excavation slopes as recommended in the 
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soils report. Shoring shall be installed prior to excavating more than 1-foot below the existing 
pavement surface. 

 
6. For excavations that are not expected to be impacted by groundwater, other shoring methods, 

such as beam and plate, are acceptable. 
 

B. Performance Criteria: 
 

1. The CONTRACTOR shall be solely responsible for and bear the sole burden of cost for any and 
all damages resulting from improper shoring or failure to shore. 

 
2. The safety of  workmen, t he protection of  adjacent s tructures, propert y and ut ilities, and the 

installation of  adequat e s upports f or al l ex cavations s hall be t he sole res ponsibility of  t he 
CONTRACTOR. 

 
3. The design, planning, installation, and removal of all shoring shall be accomplished in such a 

manner as to maintain stability of the required excavation or trench section and to prevent any 
movement of soil that may cause damage to adjacent structures and utilities, damage or delay the 
work, or endanger life and health. 

 
C. Requirements for dewatering systems are provided in Section 02200, “Earthwork,” 3.19 Dewatering. 

 
 
PART 2 - PRODUCTS (NOT USED) 
 
 
PART 3 - EXECUTION 
 
 
3.1 SURFACE CONDITIONS 
 
 

A. Examine the areas  and c onditions under w hich work of  this Section will be performed.  Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed until detrimental 
conditions are corrected. 
 

B. Existing Utilities:  Contract Drawings show major utilities, but all utilities may not be shown. Protect 
and provide utility trench support to any sewer, storm drains, water, gas, electric or other pipelines or 
conduits uncovered during work from damage whether shown on the drawing or not. 

 
1. Excavate by hand or other excavation methods acceptable to the utility owner. 
 
2. If existing utilities interfere with Contractor's proposed method of support, any required 

modification or relocation shall be performed at no additional cost to the CITY. 
 
3. Contact Underground Service Alert, (800) 422-4133, and obtain underground service alert inquiry 

I.D. N umber 48 hours  pri or t o di gging.  R eport t he I .D. N umber t o t he B ureau of Contract 
Administration when calling for inspection. 

 
3.2 PREPARATION 
 
 

A. Protection: 
 

1. Protect or repair utilities damaged by operations of this Section. 
 
2. Protect adjacent structures and property from damage and disfiguration. 
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B. Dewatering: Where appl icable, no ex cavation s hall c ommence unt il the CONTRACTOR has 
demonstrated to the satisfaction of the ENGINEER that the groundwater level has been lowered.  
Dewatering and that the soils inside the excavation are in the dewatered condition that was assumed 
in the CONTRACTOR'S shoring design and submittal. 

 
3.3 INSTALLATION 
 
 

A. All t rench and ex cavation openi ngs s hall be l ighted and fenced or barricaded during nights, 
weekends, and other times as necessary and meet CAL/OSHA safety requirements. 
 

B. All shoring shall be i nstalled to the l ines and el evations shown on t he CONTRACTOR'S review 
working drawings.  No component of the shoring shall infringe on the minimum dimensions of any 
permanent structure shown in the Contract Drawings. 
 

C. The excavation shall be s taged as  s hown i n t he C onstruction D rawings or on requi red w ork 
documents and in such a manner as to provide a stable system of support at all times. 

 
D. Should the shoring system utilize steel H-beams, piles, or other similar vertical supports, driving of 

said vertical supports will not be permitted in proximity of existing structures except for the last 4-feet. 
The vertical supports shall be placed in holes drilled to a depth of 4-feet above the proposed bottom of 
pile, except where this procedure is impracticable. The vertical support may then be driven to the 
required depth, not to exceed 4-feet. During the drilling and driving operations, the Contractor shall 
take care to avoid damage to utilities.  At locations where the drilling of such holes is impracticable 
because of the ex istence of  obs tructions or roc ks, runni ng s and, or ot her ad verse c ondition, 
alternative installation methods may be considered upon approval of the City Engineer. Such other 
means must be of a nature which will accomplish, as nearly as possible, the purpose of the drilling, 
namely, the prevention of damage to existing surface or subsurface improvements, both public and 
private. 

 
3.4 MONITORING 
 
 

A. Inspection:  C omply w ith S ection 01400 - QUALITY CO NTROL S ERVICES in  the G ENERAL 
REQUIREMENTS. 

 
1. Monitor and record dai ly readings on the shoring during excavation to detect any vertical or 

horizontal movement.  Submit a copy of all the daily readings to the ENGINEER at the end of 
each w eek. After excavation is c ompleted, moni tor t he s horing weekly until t he bac kfill i s 
completed. Notify the Inspector and/or the ENGINEER immediately for any excessive movements 
or deflection. 

 
a. Measurements shall be referenced from an initial position of the shoring, as jointly 

established and agreed upon by the CONTRACTOR and the ENGINEER. 
 
b. Horizontal and lateral deflections into the excavation at any location on the shoring shall be 

limited to a maximum of 1-inch.  If at any time this deflection exceeds 1-inch, immediate 
corrective measures shall be taken by the CONTRACTOR to prevent any further deflections. 

 
c. The CONTRACTOR shall stop the excavation work until corrective measures have been 

taken and the deflections have been reduced to acceptable limits as specified. 
 

 2. Monitor adjacent ground and structures on both sides of excavations to verify that no settlement is 
occurring or has occurred as a result of the CONTRACTOR'S construction activities. 
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3.5 REMOVAL OF SHORING 
 
 

A. Shoring shall be designed to be gradually and completely removed as necessary to allow backfill to 
be placed and compacted. All shoring is to be completely removed by completion of work and any 
indication otherwise in the project’s geotechnical report is to be disregarded. All voids existing behind 
the shoring shall be backfilled with structural concrete as specified in Section 02200 - EARTHWORK. 
 

B. Shoring shall be removed as backfilling progresses.  Removal shall be conducted in such a manner 
so as to avoid any damage to the reservoir, manholes, vault chambers, or to other members of the 
shoring system. Impact loading in members of the shoring system will not be allowed.  All wood forms, 
loose or casual wood and debris shall be removed.  Areas that cannot be accessed to achieve 
adequate compaction shall be backfilled with structural backfill without additional cost to the CITY as 
needed. 
 

C.  During backfilling, temporary support elements shall not be removed until al ternative support i s 
available, such as substituted struts, backfill, or ability of the support system to act as a cantilever 
without detrimental deflection. The type of backfill should be determined based on the requirements of 
Paragraph 2.2 of Section 02200. 

 
 
 
 * * * * * * 
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SECTION 02200 
EARTHWORK 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 
 

A. The work of  this S ection i ncludes al l e arthwork required f or construction of t he W ORK. Such 
earthwork s hall i nclude, but  not  be l imited t o, t he l oosening, r emoving, l oading, t ransporting, 
depositing, and compacting in i ts f inal location of  al l materials wet and dr y, as required for the 
purposes of completing the work specified in the Contract Documents, which shall i nclude, but 
not be l imited t o, t he f urnishing, pl acing, and r emoving of  s heeting and br acing necessary to  
safely support the sides of al l excavation; al l pumping, ditching, draining, dewatering, and other 
required measures for the removal or exclusion of  water f rom the excavation; the supporting of  
structures above and below t he g round; al l ba ckfilling a round structures a nd al l ba ckfilling of  
trenches and pi ts; the disposal of  excess excavated materials; borrow of materials to make up  
deficiencies for fills; and all other incidental earthwork, all in accordance with the requirements of 
the Contract Documents. 

 
B. Related Sections: 

 
1. Documents affecting work of  t his S ection i nclude, but  ar e not  nec essarily limited t o t he 

GENERAL CONDITIONS, SU PPLEMENTARY CONDITIONS, D IVISION 1  - GENERAL 
REQUIREMENTS and other applicable Sections of the Project Manual. 

 
2. Section 02050 Demolition and Salvage. 

 
3. Section 02110 Site Clearing and Grubbing. 

 
4. Section 02150 Shoring. 
 
5. Section 02341 Permeation Grouting 

 
6. Section 02441 Small-Diameter Tunneling 

 
7. Section 02513 Asphaltic Concrete Paving. 

 
8. Section 02527 Concrete Cubs and Sidewalks. 

 
9. Section 02810 Irrigation System. 

 
10. Section 02950 Landscaping.  

 
11. Section 03300 Concrete Work. 

 
1.2 QUALITY ASSURANCE 
 
 

A. Where soil material i s required to be compacted to a pe rcentage of  maximum dry density, t he 
maximum d ry den sity at  optimum m oisture c ontent w ill b e d etermined i n accordance w ith t he 
latest version of ASTM D 1557. In-place field density tests will be performed in accordance with 
ASTM D  1556,  ( sand c one) an d/or A STM D  2922  and A STM D  3017 ( nuclear ga uge). The 
number a nd location of  field de nsity t ests will b e determined by t he E NGINEER. At l east one 
sand-cone t est ( ASTM D  155 6) w ill be t aken f or ev ery five nuclear tests (ASTM D  292 2 
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and 3017). The results of the sand cone test shall confirm the results of one of the nuclear gauge 
tests. 

 
B. In c ase t he tests of  t he fill or  bac kfill s how non -compliance with t he r equired den sity, t he 

CONTRACTOR s hall a ccomplish such r emedy as  m ay be r equired t o i nsure c ompliance. 
Subsequent t esting t o show compliance shall be by  a t esting l aboratory s elected by  the 
ENGINEER and shall be at the CONTRACTOR's expense. All imported fill material not specified 
in t he contract shall be t ested at the C ONTRACTOR’S ex pense and approved by  the 
ENGINEER. 

 
C. Where i mported f ill m aterial i s r equired t o pos sess certain gr adation, s trength, and s ettlement 

properties, the grain size distribution of soils will be determined using ASTM D 422, the gradation 
of c oncrete aggregate and bas e m aterials will be determined u sing A STM C 136,  t he sand 
equivalent of  s oils will be de termined using A STM D  2419, t he c onsolidation of  soils will be 
determined using ASTM D 2435, the unconfined compressive strength of soils will be determined 
using ASTM D 2166, and the expansion index of soils will be determined using the latest IBC. 

 
D. Labor: Use adequate numbers of skilled laborers who are thoroughly trained and experienced in 

the necessary crafts and  who ar e c ompletely familiar w ith specified r equirements and  the 
methods needed for proper performance of the Work of this Section. 

 
E. Equipment: Use equipment adequate in s ize, capacity, and num bers to accomplish the work of 

this Section in a timely manner. 
 
F. Codes and Standards:  

 
1. Perform ex cavation w ork i n c ompliance w ith applicable o rdinance of  g overning a uthorities 

having j urisdiction including, but  not  l imited t o, t he latest L. A. C ity B uilding C ode and  
applicable Amendments; Division 1-DEPARTMENT OF INDUSTRIAL RELATIONS of Title 8 
of the California Code of Regulations; Section 300 - EARTHWORK of SSPWC; and City of 
Los Angeles Brown Book, Latest Edition. 

 
2. Comply with the current provisions of the following Codes and Standards: 

 
a. Commercial Standards: 

 
ASTM C 136 Test Method for Sieve Analysis of Fine and Coarse 

Aggregates. 
 
ASTM D 422 Test Method for Particle-Size Analysis of Soils. 
 
ASTM D 1556 Test Method for Density of Soil in Place by the Sand-

Cone Method. 
 
ASTM D 1557 Test Methods for Moisture-Density Relations of Soils 

and Soil-Aggregate Mixtures Using 10-lb (4.54-kg) 
Rammer and 18-in (457-mm) Drop. 

 
ASTM D 1633 Test Method for Compressive Strength of Molded Soil-

Cement Cylinders. 
 
ASTM D2166 Test Method for Unconfined Compressive Strength of 

Soils 
 
ASTM D 2419 Test Method for Sand Equivalent Value of Soils and Fine 

Aggregate. 
 
ASTM D 2435 Test Method for One-Dimensional Consolidation 

Properties of Soils 
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ASTM D 2487 Classification of Soils for Engineering Purposes. 
 
ASTM D 2901 Test Method for Cement Content of Freshly-Mixed Soil-

Cement. 
 
ASTM D 2922 Test Methods for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 
 
ASTM D 3017 Test Methods for Moisture Content of Soil & Rock in 

Place by Nuclear Methods. (Shallow Depth). 
 

b. Standard Specifications: 
 
SSPWC  Sections 203-1, 203-2, 203-3 - Bituminous Materials 
 
SSPWC  Section 211 - Soil and Aggregate Tests 
 
SSPWC  Section 300 - Earthwork 
 
SSPWC  Section 306-1- Open Trench Operations 
 

c. California Labor Code. 
 

d. City of  L os Angeles B uilding Code, f or work un der t he j urisdiction of t he City of  L os 
Angeles Department of Building and Safety. 

 
3. With reference to the terms and conditions of the construction standards for excavations set 

forth i n O SHA " Safety and H ealth Regulations f or Construction", C hapter X VII of  T itle 29,  
CFR, P art 1 926, C ONTRACTOR s hall em ploy a competent p erson and, w hen ne cessary 
based on the regulations, a registered professional engineer, to act upon all pertinent matters 
of the work of this section. 

 
4. The Contractor shall provide necessary measures for storm water pollution control and water 

quality protection. The Contractor shall meet the standards of good house keeping at all time. 
 

G. Survey: The C ontractor shall employ t he s ervices of  a California l icensed s urveyor f or t he 
purposes of survey control, layout, grade and cross-sections required to control work.  

 
H. Soil Testing: All soils testing will be done by a testing laboratory of the ENGINEER’S choice at the 

CITY's expense except as  specified below. Unless specifically noted otherwise, al l f ield testing 
shall be performed under the control of the Engineer. 

 
1.3 SUBMITTALS 
 
 

A. Submittals, including samples of materials, shall be in accordance with the GENERAL 
REQUIREMENTS. 

 
B. Sources of imported materials. 
 
C. Method of Back-Filling and Compaction. 
 
D. Dewatering Plans. 
 
E. The CONTRACTOR's attention is directed to the provisions for "Shoring and Bracing Drawings" 

in Section 6705 of the California Labor Code, the Los Angeles City Building Code, and SSPWC 
Section 306-1.1. The CONTRACTOR, prior to beginning any trench or structure excavation 5 feet 
or more in depth shall submit to the ENGINEER and shall be i n receipt of  the ENGINEER and 
Department of B uilding a nd S afety’s written acceptance of  t he CONTRACTOR's d etailed pl an 
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showing design of all shoring, bracing, sloping of the sides of excavation, and other provisions for 
worker protection against the hazard of caving ground during the excavation of such trenches or 
structure ex cavation. The pl ans shall be p repared by  a qualified civil or  structural en gineer 
licensed i n t he S tate of  California an d em ployed by an i ndependent engi neering f irm i nsured 
against e rrors a nd omissions t o t he e xtent r equired by  t he E NGINEER. The submittal(s) s hall 
include a site location map referencing existing features; detailed plans; elevations, and various 
sections indicating al l excavation s lopes, shoring components and connections and showing al l 
structures and utilities potentially influenced by the performance of shoring, trenching or structure 
excavation along with supporting calculations; notes including sequence of construction, 
materials, an d ot her c larification a s required by  t he C alifornia Labor C ode, S SPWC, t he Los  
Angeles City Building Code, and the contract documents.  

 
F. Test Reports-Excavating: The Contractor shall submit the following reports directly to the agency 

with jurisdictional authority (City of  Los Angeles, Bureau of Engineering or City of  Los Angeles, 
Department of Building & Safety), prepared by a certified Geotechnical Engineer and the testing 
service, with a copy to the Engineer: 

 
1. Test reports on borrow material. 
 
2. Verification of each footing subgrade. 
 
3. Field density test reports. 
 
4. One optimum moisture-maximum density curve for each type of soil encountered. 
 
5. Other test reports as required by the Soil Engineer and the local cognizant agency. 

 
G. Filter Fabric Data: 

 
1. Complete descriptive and engineering data f or t he fabric shall be s ubmitted i n accordance 

with the submittals section. Data submitted shall include: 
 

a. A 12 inch square sample of fabric. 

b. Manufacturer's descriptive product data. 

c. Installation instructions. 

 
H. Tunneling Data. 

 
1. The Contractor shall provide the following submittals: 

 

a. Contractor’s Engineer work experiences. 

b. Contractor’s Engineer tunnel-related experiences. 

c. Methods of groundwater and surface water control. 

d. Tunnel Support Design. 

e. Equipment Plan 

f. Tunneling Procedures. 

g. Liner plate/Casing Pipe product data 

h. Sequence of construction. 
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i. Methods of collecting, conveying and treating ground water. 

j. Means of face support both during excavation and during periods when tunneling is not 
taking place. 

k. Details of proposed spiling to be used ahead of tunnel excavation. 

l. Contingency plans for: 

1) High levels of water inflow. 
2) Encountering obstructions. 
3) Settlement exceeding the specified amounts. 

m. Resumes of key personnel. 

 
1.4 PERMITS 
 
 

A. Required: In addition t o t he r equirements s pecified herein, an d i n ap plicable Section 01010 - 
SUMMARY OF WORK of DIVISION 1 - GENERAL REQUIREMENTS of the Project Manual.  

 
B. The C ontractor s hall per form all w ork in accordance w ith the per mit r equirements of the Los 

Angeles City Department of Building and Safety, including obtaining hauling permit and bond, and 
making t he not ification t o t he adj acent pr operty ow ners; no addi tional c ompensation will be 
allowed therefore.  

 
C. The Contractor shall furnish the Engineer with a duplicate copy of OSHA excavation permit, and 

all other required permits prior to the start of the excavation work. 
 
D. The Contractor shall obtain and pay  for t he Bureau of  Engineering’s Shoring (Lateral Support) 

Permit. 
 
E. The Contractor shall obtain and pay for the California State Regional Water Quality Control Board 

(LARWQCB) Construction Water Discharge Permit. 
 
F. The Contractor shall obtain and pay for any LARWQCB permits for the discharges that occur as a 

result of dewatering activities. 
 
G. The C ontractor s hall obt ain and pay  f or C alifornia General C onstruction A ctivity S tormwater 

Permit. The C ontractor s hall obtain W aste D ischarge Identification N umber after s ubmitting 
Stormwater Pollution Pr evention Pl an (SWPPP) p ursuant t o Se ction 91.106 of L .A.M.C. t o t he 
Los Angeles City Dept. Building and Safety for reviews.   

 
1.5 JOB CONDITIONS 

 
 
A. Required Work C oordination: The Contractor shall f ully c oordinate t he w ork o perations of t his 

Section with that of  other trades involved and w ith the Engineer to assure p roper sequence of  
work, l imitations, m ethods and t ime o f w ork s o as t o m inimize or  av oid i nterference w ith t he 
existing ut ilities as well as per formance of  work by  the other Contractors. The Contractor shall 
coordinate and arrange for all the inspections with the local authorized agencies and the Bureau 
of Contract Administration. 

 
B. Trench S afety: Attention i s di rected t o t he provisions of  S ection 6 705 of  the La bor C ode 

concerning trench excavation safety plans. 
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C. Air Pollution Control: The Contractor shall comply with al l air pollution control rules, regulations, 
ordinances and statutes which apply to work performed pursuant to the Contract, including any 
air pollution control rules, regulations, ordinances and statutes, specified in Section 1107 of the 
Government Code. 

 
D. Use of Pesticides:  

 
1. The C ontractor s hall comply w ith al l r ules and regulations of  t he D epartment of  F ood a nd 

Agriculture, t he D epartment of  H ealth, t he D epartment of  I ndustrial R elations and al l other 
agencies which govern the use of pesticides required in the performance of the Work on the 
Contract. 

 
2. Pesticides shall i nclude, but  s hall n ot be l imited t o her bicides, i nsecticides, f ungicides, 

rodenticides, ger micides, m enatocides, ba ctericides, i nhibitors, f umigants, def oliants, soil 
sterilants, and repellents. 

 
3. Any s ubstance o r m ixture of  s ubstances i ntended f or pr eventing, r epelling, m itigating o r 

destroying weeds, insects, diseases, rodents, or nematodes and any substance of mixture for 
substances intended for use as a plant regulator, defoliant shall be considered as a pesticide. 

 
E. Sound Control Requirements:  
 

1. The construction s ite i s a djacent t o residential a reas. The C ontractor s hall comply w ith all 
local sound control and noise level rules, regulations and ordinances which apply to any work 
performed pursuant to the Contract. 

 
2. Each combustion e ngine, us ed f or an y pur pose o n t he j ob o r related t o t he j ob, shall be 

equipped with a muffler of a type recommended by the manufacturer. No internal combustion 
engine shall be operated on the project without said muffler. 

 
F. Use of Explosives: The use of explosives is not permitted. 

 
1.6 PROTECTIONS 
 
 

A. General: Comply with provisions of Section 25 - PROTECTION OF PERSONS AND PROPERTY 
AND RESTORATION OF EXISTING IMPROVEMENTS in GENERAL CONDITIONS. Protect and 
guard all excavations against damage to life, limb and property as prescribed by Los Angeles City 
Department of Building and Safety. 

 
B. Protections of Persons and Property:  
 

1. Provide and i nstall s igns, l ights and barricades at  d anger p oints on a nd of f t he j ob-site t o 
guard against accidents, etc. 

 
2. Protection and restoration of existing improvements shall conform to Section 7-9 - 

PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS of SSPWC and other 
Section of the Project Manual. 

 
3. Barricade open excavations occurring as part of this work and post with warning lights. 
 
4. Operate and maintain warning lights as recommended by authorities having jurisdiction. 
 
5. Protect structures, utilities, sidewalks, pavements and other facilities from damage caused by 

settlement, lateral movement, undermining, washout and other hazards created by earthwork 
operations. 
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6. Perform ex cavation within dr ip-line of l arge t rees t o remain by  ha nd, and protect t he root 
system from drainage or dry out to the greatest extent possible. Maintain moist condition for 
root system and c over exposed roots with burlap. Paint root cuts of  1"  diameter and l arger 
with emulsified asphalt tree paint. 

 
C. Existing Improvements (including trees and shrubs Indicated to Remain): Protect against damage 

resulting from Contractor's operations. Repair or replace damaged i tems to the full satisfactions 
of the City at no added cost to the City. 

 
D. Shoring, Cribbing and Lagging:  
 

1. Required of ex cavations and ea rthbanks as  necessary t o pr event c aving i n, er osion o r 
gullying of s ides. Conform t o appl icable pr ovisions i n S ection 02150 – SHORING o f t he 
Project Manual. 

 
2. Design and calculations of shoring, etc. shall be in accordance with requirements of with the 

latest Los Angeles City Building Code, Section 2811 and Safety Orders of State of California, 
Division of Industrial Safety, Title 8, Subchapter 4, Article 6, Sections 1540 and 1541. 

 
3. Upon completion of project or when no longer needed or otherwise directed by the authority 

having jurisdiction, remove all such shoring from the job-site. 
 

E. Water: Divert or  pump out of  al l excavations until concrete and other i tems are placed therein, 
forms r emoved, p ost-tensioning pe rformed and ba ckfilling i s c ompleted. T he C ontractor shall 
provide a mean for distilling the water before discharging it. 

 
F. Existing Utilities:  
 

1. Utilities shown on the drawings are shown pursuant to a search of available records and are 
shown as a matter of information and not as a matter of fact. Conforming with Section 01010 
- SUMMARY OF THE WORK, Section 01015 – CONTRACTOR’S USE OF THE PREMISES 
and other Sections of  the Project Manual, the Contractor shall locate existing underground 
utilities in areas of work. If utilities are to remain in place, provide adequate means of support 
and protection during earthwork operations. 
 

2. Should un charted, or  i ncorrectly c harted pi ping o r ot her ut ilities be en countered du ring 
excavation, consult the CITY immediately for directions. Cooperate with the CITY and utility 
companies in keeping respective services and facilities in operation. Repair damaged utilities 
to satisfaction of utility Company. 

 
3. Do not interrupt existing utilities serving facilities occupied and used by the CITY and others, 

during occupied hours, except when permitted in writing by the CITY or the ENGINEER and 
then only after acceptable temporary utility services have been provided. 

 
4. Provide a minimum of  4 8-hour notice t o the C ITY, and receive w ritten notice t o pr oceed 

before interrupting any utility. Obtain clearance and notify all utility companies in the area and 
call U nderground S ervice A lert by  c alling ( 800) 422-4133. Deliver ut ility c learance t icket 
number to the CITY prior to the start of any work. 

 
5. Demolish a nd c ompletely r emove f rom s ite ex isting und erground ut ilities i ndicated t o be  

removed. Coordinate with utility companies for shut-off of service if lines are active. 
 
1.7 INSPECTION 
 
 

A. Required:  
 
1. All ex cavations a nd t renches shall b e i nspected b y t he Inspector, and  the Geotechnical 

Engineer before filling, backfilling and/or other subsequent work is placed therein. 
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2. Earthwork b ackfill f or s tructures s hall c omply w ith r equirements of  S ection 300 -3.5 - 
STRUCTURAL BACKFILL of SSPWC and/or requirements in the Project Manual. 

 
1.8 GEOTECHNICAL EVALUATION REPORT  
 
 

A. Geotechnical Evaluation Report prepared by Ninyo & Moore and dated June 13, 2008 is a part of 
the Project Manual. The Contractor shall comply with all Geotechnical Report recommendations 
specified and other instruction directed by the Engineer. In case of conflicts between other part of 
the P roject Manual and  the Geotechnical Evaluation Report t he most restrictive condition shall 
govern unless otherwise approved by the Engineer.  

 
B. Groundwater Quality Testing Report prepared by Ninyo & Moore and dated August 27, 2009 is a 

part of the Project Manual. This report contains analytical data for ground water quality to assist 
the Contractor in determining potential treatment for extracted ground water. 

 
1.9 MATERIAL HANDLING 
 
 

A. Delivery: All materials, t ools, e quipment, et c. t o be  del ivered t o t he j ob-site, in s uch a manner 
coordinated with progress of work of this Section. 

 
B. Material Storage:  

 
1. Stockpile s atisfactory ex cavated m aterials where directed, unt il r equired for b ackfill o r 

dispose of in accordance with Section 300-2.6 - SURPLUS MATERIALS of SSPWC. Place, 
grade and shape stockpiles for proper drainage. 

 
2. Locate and retain soil materials away from edge of excavations. Do not store within drip line 

of trees indicated to remain. 
 
3. Dispose of excess soil material and waste materials as herein specified. 

 
 
PART 2 - PRODUCTS 
 
2.1 SUITABLE FILL AND BACKFILL MATERIAL REQUIREMENTS 
 
 

A. General:  
 

1. Fill, backfill, and embankment materials shall be s uitable selected or processed clean, f ine 
earth, rock, or sand, and free from grass, roots, brush, or other vegetation; contamination; or 
deleterious material. 

 
2. Suitable m aterials m ay b e obt ained f rom onsite e xcavations, may be processed on site 

materials, or  m ay be i mported p rovided t hese materials m eet all t he r equirements i n t he 
contract do cuments. If i mported m aterials a re r equired t o meet t he requirements of  t his 
Section or to meet the quantity requirements of the project, the CONTRACTOR shall provide 
the imported fill materials and the required reports of test results at no additional expense to 
the CITY, unless a unit price item is included for imported materials in the bidding schedule. 
Testing of import material should be performed by the soils engineer.  Import material shall 
be sampled by Geotechnical Engineering Group (GEO) at the borrow site and approved prior 
to import. Three days notice is required to facilitate testing of proposed import material. 

 
3. Unclassified f ill s hall c onsist o f a ll f ill u nless separately d esignated. Unclassified f ill s hall 

conform t o t he r equirements of  S SPWC S ection 3 00-4 an d t he r equirements s tated i n t he 
recommendations of the Geotechnical Report. 
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4. All material placed in fills and embankments shall be free from rocks or stones larger than the 
required size in their greatest dimension, brush, stumps, logs, roots, debris, and other organic 
or d eleterious m aterials. The m aximum s ize of s tone i n f ills and em bankment s hall b e a s 
recommended in the Geotechnical Report for the site. No rocks or stones shall be placed in 
the upper 18 inches of any fill or embankment. Rocks or stones within the allowable size limit 
may be incorporated in the remainder of fills and embankments, provided they are distributed 
so that they do not interfere with proper compaction. 

 
5. The following types of suitable materials are designated and defined as follows: 

 
a. Crushed M iscellaneous B ase ( CMB) s hall c onform t o t he r equirements of  S SPWC 

Section 200-2.4. 
 

b. Disintegrated G ranite ( DG) s hall conform t o t he r equirements of S SPWC 
Section 200-2.7. 

 
6. Drainrock shall be crushed rock or gravel, durable and free from slaking or decomposition 

under the action of alternate wetting or drying. The material shall be uniformly graded and 
shall meet the following gradation requirements: 

 
 Sieve Size   Percentage Passing  

 
1-inch 100 
3/4-inch 90 - 100 
3/8-inch 40 - 100 
No. 4 25 - 40 
No. 8 18 - 33 
No. 30 5 - 15 
No. 50 0 - 7 
No. 200 0 - 3 

 
7. The drainrock shall have a sand equivalent value not less than 75. The finish graded surface 

of the drainrock immediately beneath hydraulic structures shall be stabilized to provide a firm, 
smooth surface upon which to construct reinforced concrete floor slabs. The CONTRACTOR 
shall use, at its option, one of the asphalt types listed below, conforming to SSPWC Section 
203-2 or SSPWC Section 203-3. 

 
 Type 1   Type 2   Type 3 

 
Designation SC-70 SC-250 RS-1 
Spray Temperature (oF) 135-175 165-200 70-120 
Coverage (gal/sq yd) 0.50 0.50 0.50 

 
8. If the surface remains tacky, sufficient sand shall be applied to absorb the excess asphalt. 
 
9. Primary Structural Fill shall conform to the requirements stated in the recommendations of 

the Geotechnical Report. 
 
10. Structure Backfill material shall conform to the requirements of SSPWC Section 300-3.5.1 

and the requirements stated in the recommendations of the Geotechnical Report. 
 
11. Pervious Backfill material shall conform to the requirements of SSPWC Section 300-3.5.2 

and the requirements in the recommendations stated in the recommendations of the 
Geotechnical Report. 
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12. Type A Bedding material shall conform to the requirements for 3/4-inch Crushed Rock, ½-
inch Crushed Rock, No. 3 Concrete Aggregate, No. 4 Concrete Aggregate, or Portland 
Cement Concrete Sand in SSPWC Section 200-1 for pipes larger than 24 inches in diameter. 
Type A Bedding material shall conform to the requirements for Type B Bedding material or 
the requirements for Portland Cement Concrete Sand in SSPWC Section 200-1 for pipes 24 
inches or smaller in diameter. 

 
13. Type B Bedding material shall conform to the requirements for ½-inch Crushed Rock or No. 4 

Concrete Aggregate in SSPWC Section 200-1. 
 
14. Concrete Pipe Bedding material shall conform to the requirements of SSPWC Section 201-1. 
 
15. Sand-Cement Slurry material shall conform to the requirements of SSPWC Section 201-1 for 

Trench Backfill Slurry. 
 
16. Soil Cement material shall conform to the requirements of SSPWC Section 301-3.1. 
 
17. Topsoil material shall conform to the requirements of SSPWC Section 212-1.1. 

 
B. Controlled Low Strength Material (CLSM): 

 
1. CLSM shall consist of  a m ixture of  Portland cement, f ly ash, sand, and w ater and shall be 

placed at l ocations i ndicated o n t he dr awings or  a s di rected by  ENGINEER. The c lass of 
CLSM shall be as recommended in the geotechnical report. 

 
2. If C LSM i s not  s pecifically appr oved or  r ecommended i n t he geot echnical r eport o r 

supplemental report, then CLSM shall not be used at that site without specific approval by the 
Geotechnical Engineer of Record. 

 
3. The t ype of cement i n CLSM s hall b e as  r ecommended i n t he geotechnical report f or t he 

site(s). The class of fly ash in CLSM shall be as recommended in the geotechnical report for 
the site(s), except loss on ignition shall not exceed 4 percent. Fine aggregate in CLSM shall 
be c lean natural sand, ASTM C33, except that c lay par ticles shall not  exceed one percent. 
Water in CLSM shall be potable. 

 
a. Class A  CLSM. The i nitial t rial mix ture for C lass A CLSM shall consist of  t he following 

minimum proportions per cubic y ard t o pr ovide m inimum compressive s trength l isted 
below: 

 

Cement 50 lbs 

Fly Ash 250 lbs 

Sand (SSD) 2860 lbs 

Water 370 lbs 

Air Entraining admixture 6 percent 

Minimum compressive 
strength at 56 days 

129 psi 
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b. Class B C LSM: The initial t rial m ixture for Class B CLSM shall consist of  the following 
minimum proportions per cubic y ard t o pr ovide m inimum compressive s trength l isted 
below: 

 

Cement 100 lbs 

Fly Ash 100 lbs 

Sand (SSD) 2760 lbs 

Water 386 lbs 

Air Entraining admixture 5 percent 

Minimum compressive 
strength at 56 days 

202 psi [1.4 MPa] 

 
c. Class C CLSM: The initial t rial m ixture for C lass C CLSM shall consist of the following 

minimum proportions per cubic y ard t o pr ovide m inimum compressive s trength l isted 
below: 

 

Cement 80 lbs 

Fly Ash 275 lbs 

Sand (SSD) 2795 lbs 

Water 370 lbs 

Air Entraining Agent 4 percent 

Minimum compressive 
strength at 56 days 

370 psi 

 
4. CONTRACTOR shall design and test the CLSM. CONTRACTOR shall submit the mix design 

and t est r esults t o E NGINEER f or review and a cceptance. Initial s et t ime s hall b e 8 hours 
plus or minus one hour as determined by ASTM C403. CLSM shall have an efflux time of 10 
to 26 seconds through a special flow cone with a 1/2 inch discharge tube. 

 
5. The b atch p roportions a ccepted by  E NGINEER a pply onl y f or m aterials f rom t he same 

source and h aving t he s ame characteristics a s t he m aterials us ed i n t he m ix de sign. 
Materials from any other source shall be used only with the acceptance of ENGINEER. 

 
6. If a c hange i n s ources of  m aterials i s proposed, a new m ix de sign s hall be d eveloped by  

CONTRACTOR b efore t he ne w m aterial i s u sed. When un satisfactory results or  ot her 
conditions m ake i t necessary, CONTRACTOR shall dev elop a  new  m ix de sign t o get  t he 
desired results. 

 
7. During the p rogress of  t he work, no c hange shall be made i n the batch p roportions o f t he 

ingredients without the acceptance of ENGINEER. 
 
2.2 USE OF FILL, BACKFILL, AND EMBANKMENT MATERIAL TYPES: 
 
 

A. The CONTRACTOR s hall us e t he t ypes of  m aterials a s de signated he rein f or al l required f ill, 
backfill, and embankment construction hereunder. 
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B. Where these Specifications conflict with the requirements of any local agency having jurisdiction, 
or w ith t he requirements of  a m aterial m anufacturer, t he E NGINEER s hall be i mmediately 
notified. In case of  conflict therewith, the CONTRACTOR shall use the most stringent 
requirement, as determined by the ENGINEER. 

 
C. Fill and backfill types shall be used in accordance with the following provisions: 

 
1. Embankment fills shall be constructed of material conforming to the requirements 

recommended in the Geotechnical Report. 
 

2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" herein, shall consist of 
the following materials for each pipe material listed below. 

 
a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be provided Type 

A Bedding, Type B Bedding, o r Concrete P ipe Bedding materials as def ined herein for 
pipe zone backfill material. 

 
b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other 

non-mortar coated pipe s hall be ba ckfilled w ith Portland C ement Concrete sand 
conforming t o S SPWC S ection 200-1 or  C oncrete P ipe B edding m aterial as d efined 
herein for pipe zone backfill material. 

 
c. Plastic pi pe and v itrified clay pi pe shall be  ba ckfilled with 3/ 4-inch C rushed Rock 

conforming t o SSPWC Section 200 -1 or  C oncrete P ipe B edding m aterial as d efined 
herein for pipe zone backfill material. 

 
3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be 

Unclassified Fill material as defined herein unless conditions require the use of a designated 
material as indicated in the Contract Documents. 

 
4. Final ba ckfill m aterial f or pipelines under pav ed a reas, a s def ined und er " Pipe and Utility 

Trench Backfill" shall be Crushed Miscellaneous Base (CMB) material as defined herein. 
 
5. Trench backfill and final backfill for pipelines under structures shall be the same material as 

used i n t he pipe zone, e xcept where c oncrete encasement i s r equired by  t he C ontract 
Documents. 

 
6. Base materials und er pa vements s hall be C rushed Miscellaneous Base ( CMB) m aterial 

constructed to the thicknesses shown or specified. 
 

7. Backfill a round or  b ehind s tructures shall c onsist of S tructure Backfill a s d efined he rein 
unless indicated otherwise in the Contract Documents. 

 
8. Fill materials beneath structures shall be as follows: 

 
a. Fill beneath hy draulic s tructures or other w ater r etaining structures with unde rdrain 

systems s hall be D rainrock m aterial, a s def ined he rein, c onstructed t o t he l imits and  
thicknesses shown or specified. 

 
b. Fill bene ath structures without un derdrain s ystems shall be P rimary S tructural F ill as 

defined herein. 
 
c. Fill be neath structures w here g roundwater m ust be removed t o al low pl acement of 

concrete shall be Primary Structural Fill as defined herein. 
 

9. Backfill used t o r eplace pipeline t rench over-excavation s hall consist of  T ype B  B edding 
material as defined herein. 
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10. The top 6 inches of fill on reservoir roofs, embankment fills around hydraulic structures, and 
all other embankment fills shall consist of Topsoil as defined herein. 

 
2.3 FILTER FABRIC.  

 
A. Filter fabric shall be provided in rolls wrapped with covering for protection f rom mud, dirt, dust, 

and debris. 
 
B. Filter Fabric Type A. Filter fabric Type A shall be provided for installation at locations indicated on 

the drawings and as specified herein. Filter fabric Type A shall be a nonwoven fabric consisting of 
only continuous chains of polymeric filaments or yarns of polyester formed into a stable network 
by needle p unching. The f abric shall be i nert t o c ommonly en countered c hemicals; s hall be 
resistant t o mildew, rot, ultraviolet l ight, i nsects, and rodents; and shall h ave t he i ndicated 
properties: 

 

Property Test Method Unit Min Roll Value * 

Fabric Weight ASTM D3776 oz/yd2 5.7 

Grab Strength ASTM D4632 lb 155 

Grab Elongation ASTM D4632 percent 50 

Mullen Burst Strength ASTM D3786 psi 190 

Apparent Opening Size CW-02215 U.S. Standard 
Sieve Size 

70 

* Minimum average roll value in weakest principal direction. 

 
C. Filter Fabric Type B. Filter fabric Type B shall be provided for installation at locations indicated on 

the drawings and as specified herein. Filter fabric Type B shall be a nonwoven fabric consisting of 
only continuous chains of polymeric filaments or yarns of polyester formed into a stable network 
by needle p unching. The fabric s hall be inert to commonly en countered c hemicals; s hall be 
resistant t o mildew, rot, ultraviolet l ight, i nsects, and rodents, and shall h ave t he i ndicated 
properties: 

 

Property Test Method Unit Min Roll Value * 

Fabric Weight ASTM D3776 oz/yd2 8.0 

Grab Strength ASTM D4632 lb 215 

Grab Elongation ASTM D4632 percent 50 

Mullen Burst Strength ASTM D3786 psi 375 

Apparent Opening Size CW-02215 U.S. Standard 
Sieve Size 

70 

* Minimum average roll value in weakest principal direction. 

 
D. Filter Fabric Type C. Filter fabric Type C shall be provided for installation at locations indicated on 

the drawings and as specified herein. Filter fabric Type C shall be a w oven monofilament fabric 
consisting of polypropylene. Filter fabric Type C shall have the indicated properties: 
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Property Test Method Unit Minimum Average* 
Roll Value 

Fabric Weight ASTM D3776 oz/yd2 6.0 

Grab Strength ASTM D4632 Lb 300 

Elongation at Break ASTM D4632 percent 15 

Mullen Burst Strength ASTM D3786 Psi 600 

Puncture Strength ASTM D4835 ls 120 

Trapezoidal Tear ASTM D4533 lbs 115 

Apparent Opening Size ASTM D4757 U.S. Standard 
Sieve Size 

70 

* Minimum average roll value in weakest principal direction. 

 
E. Polyethylene Film: Polyethylene film beneath concrete slabs or slab base course material shall be 

Product Standard PS17, thickness as shown on plan, 10 mil minimum. 
 
 
2.4 WEED KILLER/SOIL STERILANT 
 
 

A. Provide a dr y, free-flowing, dust-free chemical compound, soluble in water, capable of inhibiting 
growth of  v egetation, an d appr oved f or us e on t his W ork by  g overnmental agencies hav ing 
jurisdiction. 

 
B. Tinted for visual identification, shall be as follow: 

 
1. United States Borax Corp. “Polyborchlorate” or equal. 

 
2. Pacific Coast Borax Co. “Polyborchlorate”. 

 
3. Amspray Corp. “Pavex”. 

 
4. Elanco “Spike 801". 

 
2.5 COVERINGS UNDER TANK FLOOR AND FOOTINGS 
 
 

A. Provide 30 mil. thick membrane PVC liner under tank floor and footings. The PVC liner shall be 
manufactured from virgin polymers and other compounding materials. Regrind, reworked, or trim 
materials shall be from the same manufacturer and the same formulation as the l iner. No more 
than 10  pe rcent r egrind, r eworked, o r trim m aterials shall be u sed t o m anufacture t he l iner. 
Recycled materials shall not be allowed. 

 
B. The 30 m il PVC liner shall be Wascoseal T ype 30 by York M anufacturing I nc., o r Watersaver 

Geomembrane PVC liner by Watersaver or approved equal. 
 
C. Prior t o p ouring t he t ank f loor, t he a ggregate base shall be c overed with 6 mil. pol yethylene, 

building paper or approved equal. 
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2.6 TOPSOIL 
 
 

A. Where required, provide topsoil consisting of friable, fertile soil of loamy character, containing an 
amount of or ganic m atter nor mal t o t he r egion, c apable of  sustaining he althy pl ant l ife, an d 
reasonably f ree f rom subsoil, r oots, heavy or  s tiff c lay, s tones l arger t han 2 i nches i n g reatest 
dimension, noxious weeds, sticks, brush, litter, and other deleterious matter. 

 
B. Topsoil to b e obt ained from s ources within t he pr oject l imits, o r imported f rom an approved 

source outside the project limits. 
 
2.7 OTHER MATERIALS 
 
 

A. Provide other m aterials, not  s pecifically des cribed but  r equired f or a c omplete and pr oper 
installation, as selected by the Contractor subject to the approval of the CITY. 

 
 
PART 3 - EXECUTION 
 
 
3.1 SURFACE CONDITIONS 
 
 

A. Examine the areas and conditions under which work of  this Section will be performed. Correct 
conditions d etrimental t o t imely and proper completion of  t he W ork. Do not pr oceed unt il 
detrimental conditions are corrected. 
 

3.2 CLEARING, GRUBBING, AND STRIPPING 
 
 

A. Clearing and grubbing shall be performed in accordance with SSPWC Section 300-1. 
 
B. Stripping shall include the removal and disposal of all organic sod, topsoil, grass and grass roots, 

and other objectionable material remaining after clearing and grubbing from the areas designated 
to be stripped. The depth of stripping shall be as shown on the Drawings and specified herein.  

 
C. Topsoil f rom the s trippings s hall be stockpiled a nd may be us ed f or t he f inished s ite g rading, 

subject to the approval of the ENGINEER.  
 

D. Prior to beginning any excavation or fill, strip the topsoil to a depth of 6-inches. In general, topsoil 
shall be removed where structures are to be bui lt, trenches dug, and r oads, parking lots, walks, 
and s imilar i mprovements c onstructed within t he areas p resently c overed w ith t opsoil. Topsoil 
shall be stored clear of the construction area. Take reasonable care to prevent the topsoil from 
becoming mixed with subsoil.  

 
3.3 DUST CONTROL 
 
 

A. Use means necessary to prevent dust becoming a nuisance to the public, to neighbors, and to 
other work being performed on or near the job-site. 

 
3.4 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION 
 
 

A. General: Except when specifically provided to the contrary, excavation shall include the removal 
of al l m aterials of w hatever nat ure encountered, i ncluding all obstructions of any  nat ure t hat 
would i nterfere w ith t he pr oper ex ecution and c ompletion of  t he w ork. The r emoval of  s aid 
materials shall conform to the lines and grades shown or ordered. Unless otherwise provided, the 
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entire construction site shall be s tripped of  al l vegetation, debris, and al l deleterious materials, 
and such materials shall be removed from the site prior to performing any excavation or placing 
any fill. The CONTRACTOR shall furnish, place, and maintain all supports and shoring that may 
be required for the sides of the excavations, and all pumping, ditching, or other measures for the 
removal or  exclusion of  water, including taking care of  s torm water, groundwater (dewatering i f 
required), and wastewater reaching the site of the work from any source so as to prevent damage 
to the work or adjoining property. Excavations shall be sloped or otherwise supported in a safe 
manner i n a ccordance w ith requirements of  t he C ontract Drawings a nd t he applicable code o f 
agencies w ith jurisdictional authority such as , C ity of  Los Angeles, Department of  Building and 
Safety, St ate o f C alifornia, o r the OSHA S afety and Health S tandards f or Construction 
(29CFR1926). 

 
B. Shoring of Excavations:  
 

1. See Section 02150 Shoring.  
 

C. Excavation B eneath S tructures a nd Embankments: Except w here ot herwise s pecified f or a 
particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the 
bottom of the footing or slab. Where shown or ordered, areas beneath structures or fills shall be 
over-excavated. The subgrade a reas beneath embankments shall be ex cavated to remove not  
less t han t he t op 8 i nches of nat ive m aterial a nd w here s uch s ubgrade i s s loped, t he nat ive 
material shall be ben ched. When s uch ov er-excavation i s shown, bot h ov er-excavation and  
subsequent backfill to the required grade shall be performed by the CONTRACTOR. When such 
over-excavation i s not  shown on t he plan and n ot specified but  i s ordered by  the ENGINEER, 
such o ver-excavation and any  resulting backfill w ill be pai d for under a s eparate uni t pr ice bid 
item if such bid item has been established and approved by the ENGINEER prior to commencing 
the w ork; ot herwise pay ment w ill be  m ade i n a ccordance with a neg otiated pr ice. After t he 
required ex cavation o r o ver-excavation ha s b een c ompleted, the ex posed s urface shall b e 
scarified t o a  dept h of  8 i nches, b rought t o opt imum m oisture content, and rolled with he avy 
compaction equipment to obtain the required relative compaction. 

 
D. Excavation B eneath C oncrete Reservoir: Excavation unde r t he reservoir s hall ex tend t o t he 

bottom of the drainrock layer. After such excavation has been completed, the exposed surface 
shall be rolled with heavy compaction equipment to 95 percent of maximum dry density and then 
graded to provide a reasonably smooth surface for placement of the drainrock. Areas under the 
reservoir u pon w hich f ill i s t o be  pl aced s hall be scarified t o a  d epth of  12 inches, br ought t o 
optimum moisture content, and compacted to obtain 95 percent of maximum dry density. 

 
E. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the bottom 

of the aggregate base, if such base is called for; otherwise it shall extend to the paving thickness. 
After t he required excavation has been completed, the exposed surface shall be scarified to a 
depth of at  least 12 i nches, brought t o opt imum m oisture c ontent, and  r olled with heavy 
compaction equipment to obtain 95 percent of maximum dry density. 

 
F. Excavation Subgrade and Below Subgrade: 

 
1. Excavate an d s hape s ubgrade t o l ine, gr ade, a nd c ross-section s hown on D rawings. 

Following receipt of written acceptance for the subgrade by the ENGINEER and local building 
official, compact the subgrade with approved equipment until the top 12-inches is compacted 
to 95  percent of  m aximum dr y den sity at  opt imum m oisture content as  d etermined by  
ASTM D 155 7. Remove a ll s oft, l oose, or  ot herwise uns uitable material and r eplace w ith 
suitable s andy m aterial. The f inished s ubgrade s hall be  f irm, har d a nd unyielding. The 
subgrade shall be considered to extend over the full width of  the base course. Compaction 
shall extend 18 inches beyond the edge of paving, curb, or form. 
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2. Where t he E NGINEER d eems s ubgrade m aterial t o be unsatisfactory, ex cavation bel ow 
subgrade will be required to such depths as necessary to remove the unsatisfactory material. 
Excavation b elow grade shall be  of  t he s ame classification a s t hat abov e i t pr ovided i t i s 
removed i n t he same op eration a s t he no rmal ex cavation. Special eq uipment or  ha nd 
excavation may be required because of the presence of shallow utilities or other unforeseen 
conditions.  

 
G. Notification o f ENGINEER: The C ONTRACTOR shall not ify t he ENGINEER at  least 2 w orking 

days i n adv ance of  completion of  any  s tructure e xcavation and shall al low t he E NGINEER a 
review period of at least one day before the exposed foundation is scarified and compacted or is 
covered with backfill or with any construction materials. 

 
3.5 PIPELINE AND UTILITY TRENCH EXCAVATION 

 
 

A. General: Unless otherwise shown or ordered, excavation for pipelines and utilities shall be open-
cut trenches conforming to SSPWC Section 306-1.1. Trench widths shall be kept as narrow as is 
practical for the method of pipe zone densification selected by the CONTRACTOR, but shall have 
a minimum width at  the bottom of  the t rench equal to the outside diameter of  the pipe plus 18 
inches. The maximum w idth at  t he t op of  t he pi pe s hall be i n ac cordance w ith T able A of  
Standard P lan S -251. If t he m aximum t rench width i s ex ceeded, t he C ontractor s hall p rovide 
substitute installation in accordance with Table B of Standard Plan S-251. 

 
B. Trench Bo ttom: Except when pipe be dding i s r equired, t he b ottom of  t he t rench shall be  

excavated uniformly to the grade of the bottom of the pipe. The trench bottom shall be gi ven a 
final trim, using a string line for establishing grade, such that each pipe section when first laid will 
be continually in contact with the ground along the extreme bottom of the pipe. Rounding out the 
trench to form a cradle for the pipe will not be allowed.  

 
C. Open Trench: The maximum amount of open t rench permitted in any one l ocation shall be 500 

feet, or  t he l ength necessary t o a ccommodate t he am ount of  pipe i nstalled i n a  s ingle day, 
whichever is greater. All trenches shall be fully backfilled at the end of each day or, in lieu thereof, 
shall be covered by  heavy s teel plates adequately braced and capable of  supporting vehicular 
traffic i n t hose l ocations where i t i s i mpractical t o b ackfill at  t he end of  each day. The a bove 
requirements f or ba ckfilling or  use of  steel pl ate will be w aived i n c ases where t he t rench i s 
located f urther t han 10 0 f eet f rom a ny t raveled roadway o r o ccupied structure. In su ch ca ses, 
however, ba rricades an d warning l ights m eeting O SHA r equirements s hall be provided and 
maintained. 

 
D. Trench O ver-Excavation: Where t he Drawings i ndicate t hat t renches shall b e ov er-excavated, 

they shall be excavated to the depth shown, and then backfilled to the grade of the bottom of the 
pipe.  

 
E. Over-Excavation: When ordered by the ENGINEER, whether indicated on t he Drawings or  not, 

trenches shall be over-excavated beyond the depth shown. Such over-excavation shall be to the 
depth ordered. The trench shall then be backfilled to the grade of the bottom of the pipe. All work 
specified i n t his S ection shall b e p erformed by  t he CONTRACTOR when t he ov er-excavation 
ordered by  t he E NGINEER i s l ess t han 6 i nches bel ow t he l imits s hown. When t he ov er-
excavation o rdered by  t he E NGINEER i s ov er 6 i nches b elow t he l imits s hown, addi tional 
payment will be made to the CONTRACTOR for that portion of the work which is located below 
said 6 inch distance. Said additional payment will be made under separate unit price bid items for 
over-excavation and bedding if such bid items have been established; otherwise payment will be 
made in accordance with a negotiated price. 

 
F. Where pipelines are to be installed in embankment or structure fills, the fill shall be constructed to 

a level at least one foot above the top of the pipe before the trench is excavated. 
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G. Obtain ENGINEER's approval before beginning excavation. Complete clearing and grubbing prior 
to t he s tart of  t renching. Do not  per mit ex cavated m aterials t o c over b rush or  t rees pr ior t o 
disposal. 

 
H. The portion of the force main under the existing storm drain in Rose Avenue shall be constructed 

using micro-tunneling methods, as detailed in Section 3.9 
 
3.6 OVER-EXCAVATION NOT ORDERED, SPECIFIED, OR SHOWN 
 
 

A. Any over-excavation carried below the grade ordered, specified, or shown, shall be backfilled to 
the required grade with the specified material and compaction. Such work shall be performed by 
the CONTRACTOR at its own expense. 

 
3.7 EXCAVATION IN LAWN AREAS NOT TO BE OTHERWISE LANDSCAPED 
 
 

A. Where ex cavation o ccurs in l awn areas, t he s od shall b e carefully r emoved and  s tockpiled t o 
preserve it for replacement. Excavated material may be placed on the lawn; provided, that a drop 
cloth or other suitable method is employed to protect the lawn from damage. The lawn shall not 
remain covered for more than 72 hours. Immediately after completion of backfilling and testing of 
the pipeline, the sod shall be replaced in a manner so as to restore the lawn as near as possible 
to i ts original condition and to the satisfaction of the ENGINEER. CONTRACTOR shall provide 
new s od i f s tockpiled s od has  r emained s o f or m ore t han 72 hours w ithin t he s cope of  t he 
contract. 

 
3.8 EXCAVATION IN VICINITY OF TREES  
 
 

A. Except w here t rees a re shown t o be  r emoved, t rees shall be  pr otected f rom i njury du ring 
construction oper ations. No t ree r oots over 2 i nches i n di ameter s hall be cut w ithout ex press 
permission of t he EN GINEER. Trees shall be  supported d uring ex cavation by  a ny m eans 
previously reviewed by the ENGINEER. 

 
3.9 TUNNEL EXCAVATION 
 
 

A. Pipelines shall be c onstructed in tunnels of  the type des ignated on the Drawings, in conformity 
with t he r equirements, w hich f ollow. Before s tarting w ork on any t unnel, det ailed D rawings, 
specifications, and other data covering the liner to be used shall be submitted. 

 
B. No excavation shall be pe rformed unt il the gr ound has been dewatered completely and t o t he 

levels as specified in Division 2 Section “Dewatering” and Division 2 Section “Earthwork”. 
 

C. The c lear i nside di ameter of  i nitial s upport s hall b e w ithin ± 4 i nches of  t he nom inal di ameter 
indicated in the Drawings.  

 
D. The tunnel face shall be supported during excavation as necessary to prevent ground loss. At the 

end of  every w ork day, t he end  of  every w ork week or  during t imes where excavation will no t 
proceed for a pe riod of  two hours or  more, the tunnel face shall be c ompletely supported w ith 
breast boards or equivalent materials. 

 
E. If the ground conditions require, the tunnel crown shall be pre-supported with spiling at the tunnel 

face. Spiling s hall c onsist of  s teel c hannel sufficiently r obust t o be dr iven through t he s oil 
conditions encountered. 

 
1. Tunnel Liner Plates: Care shall be taken during installation to maintain alignment, grade and 

the circular shape of the tunnel. Longitudinal joints in adjacent r ings shall be s taggered and 
not in alignment more than every second ring. 
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2. The entire operation of tunneling and setting of liners shall be acceptable to the City and all 
other agencies having jurisdiction. Adequate means shall be provided to keep the work free 
from w ater. The t unnel f ace shall be  br aced du ring pe riods when t he excavation i s not 
proceeding. 

 
3. Sufficient sections of  tunnel l iner plates shall be provided w ith 1-1/2 inch or  larger grouting 

ports, located near the centers, so that when the plates are installed there will be one line of 
holes on each side of the tunnel and one at the crown; the lower l ine of ports on each side 
shall be not more than 18 inches above the invert. The ports in each line shall be not  more 
than 9 feet apart and shall be staggered. 
 

4. All space between the lining and the earth shall be filled with grout forced in under pressure. 
The grout shall be mixed in the volumetric proportions of two parts Portland cement, one part 
fly ash, and not to exceed six parts of sand. Enough water shall be u sed to produce, when 
well mixed, a grout having the consistency of thick cream. As the pumping through any port is 
stopped, it shall be plugged to prevent backflow of grout. 

 
5. Grouting s hall be pr eformed i n a s equence, w hich w ill pr eclude def lections exceeding 5 

percent of  the tunnel diameter. Grout shall be installed af ter every 6 f eet and at  least once 
per shift. 

 
6. After the grout has been given at least 8 hours of time to set, the grout ports shall be opened 

and the annular grout shall be drilled to verify that the annular space was filled. 
 

F. The portion of the force main under the existing storm drain in Rose Avenue shall be constructed 
using micro-tunneling methods, as detailed in Section 02441, “Small Diameter Tunneling.” 
Shoring of the tunneling shafts is discussed in Section 02150, “Shoring,” Section 1.7. Dewatering 
is discussed in Section 3.19. A water-tight seal shall be provided at the tunnel entrance and exit 
to limit ground water seepage to the tunnel shafts to 50 gallons per minute (gpm) per shaft.  
Permeation grouting may be utilized at the tunnel entrance and exit for ground water control as 
detailed in Section 02341, “Permeation Grouting.” 

 
3.10 SETTLEMENT MONITORING 

 
 
A. CONTRACTOR shall b e r esponsible f or m aintenance of  s ettlement m onitoring points. Exact 

locations of s ettlement monitoring poi nts s hall b e f ield-determined and be approved by  t he 
Engineer pr ior to installation. The general spacing of settlement monitoring points (arrays) shall 
be every 20 feet along the tunnel alignment. Each ar ray shall consist of  a single point di rectly 
above the tunnel and three points to both the right and left at a five foot spacing perpendicular to 
the t unnel ax is ( total of  s even poi nts per ar ray). The s ettlement m onitoring p oints shall b e P K 
nails in pavement or a 12 inch long # 5 rebar driven into the ground in unpaved areas.  

 
B. Monitoring Schedule and Limits: CONTRACTOR shall monitor the surface settlement monitoring 

points and shall report as described below: 
 

1. Measure a nd obt ain r eference r eadings f or all i nstruments i mmediately af ter i nstallation. 
Measure at l east t hree t imes t o obt ain r epeatable r eadings p rior t o c onstruction. All i nitial 
readings and subsequent movements shall be accurate to 0.003 feet.  

 
2. Readings f rom al l i nstruments a nd survey poi nts s hall be s ubmitted to t he C ITY w ithin 24  

hours of collecting data. 
 

3. Access: CONTRACTOR shall provide access to the CITY for measuring the instruments at all 
times. 
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4. The C ITY shall o ccasionally c onduct qual ity as surance measurements o f i nstruments. 
Measurements by the CITY shall take precedence over the CONTRACTOR’s measurement. 
The C ITY’S m easurement m ay be m ade av ailable to t he C ONTRACTOR u pon r equest, 
however, the CONTRACTOR shall rely on the CONTRACTOR’s own instrument readings for 
construction purposes. 

 
5. Monitoring F requency: The C ONTRACTOR s hall record readings p rior t o, d uring and after 

construction. These readings s hall b e s ubmitted t o t he CITY dai ly on f orms t hat a re 
acceptable to the CITY. The readings shall be,  at  minimum, at  the following frequency and 
intervals: 

 
When Duration Frequency 
   
Prior to Construction Two Weeks Every seven days 
During Construction  - - Daily 
After Construction One Month Every seven days 

 
6. All elevations shall be referenced to fixed points which are a minimum of two hundred (200) 

feet away from all excavations to assure that the reference points remain accurate. 
 

7. Instrument T hreshold Li mits: T he CONTRACTOR shall l imit t he ef fects of  construction to 
those specified in the following table. 

 
Instrument Type Allowable Limit 

 Surface Settlement Points 0.5 inches 

 
a. If the limits listed above are exceeded, the CONTRACTOR shall take the following 

actions: 

(1) Cease all related operations. 

(2) Develop corrective actions to be taken and submit to CITY for review. 

(3) Implement corrective actions. 

(4) Resume related operations. 

(5) Verify success of corrective measures. 

(6) If c orrective ac tions a re not s uccessful, c ease al l r elated op erations a nd repeat 
process listed above. 

 
3.11 DISPOSAL OF EXCESS EXCAVATED MATERIAL 
 
 

A. The CONTRACTOR shall remove and dispose of all excess excavated material at a site selected 
by the CONTRACTOR and reviewed by the ENGINEER. All incurred expenses shall be borne by 
the CONTRACTOR. CONTRACTOR shall obtain all NGCGSSAM permits. 

 
3.12 PROTECTION OF SUBGRADE 
 
 

A. After preparing the subgrade as specified, all traffic on the subgrade shall be avoided. Should it 
be ne cessary t o haul  over t he pr epared s ubgrade, the C ONTRACTOR shall drag and  r oll t he 
traveled way as frequently as may be necessary to remove ruts, cuts, and breaks in the surface. 
All c uts, r uts, and b reaks in t he s urface of  t he s ubgrade t hat a re not  r emoved by  t he a bove 
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operations shall be raked and han d tamped. All equipment used for transporting materials over 
the prepared subgrade shall be equipped with pneumatic tires.  

 
B. Continued use of sections of prepared subgrade for hauling, so as to cut up or deform it from the 

true cross-section, will not be permitted. The CONTRACTOR shall protect the prepared subgrade 
from all traffic.  

 
C. The CONTRACTOR will be required to plank the subgrade before hauling materials or equipment 

over it.  
 
D. The subgrade shall be maintained i n t he f inished condition unt il t he f irst succeeding course or 

steel or concrete is placed.  
 
E. The E NGINEER ha s t he right t o t est t he r eworked s ubgrade a nd app rove or di sapprove t he 

subgrade depending on its condition. 
  
3.13 BACKFILL - GENERAL 
 
 

A. Backfill shall not  be  dr opped di rectly upon any structure o r pi pe. B ackfill s hall not  b e pl aced 
around or upon any structure until the concrete has attained specified strength to withstand the 
loads imposed. Backfill around water retaining structures shall not be pl aced until the structures 
have been tested, and the structures shall be full of water while backfill is being placed. 

 
B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be 

placed after all water is removed from the excavation. 
 
3.14 PLACING AND SPREADING OF BACKFILL MATERIALS  
 
 

A. Backfill m aterials s hall b e pl aced and spread ev enly i n l ayers. When c ompaction i s achieved 
using m echanical e quipment t he l ayers s hall be e venly s pread i n l oose l ifts not  ex ceeding 8 
inches in thickness so that when compacted each layer shall not exceed 6 inches in thickness.  

 
B. During spreading ea ch layer s hall be t horoughly mixed a s necessary t o p romote u niformity of  

material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so 
that when compacted the pipe zone backfill will provide uniform bearing and side support. 

 
C. Where the backfill material moisture content is below the optimum moisture content water shall 

be added before or during spreading until the proper moisture content is achieved. 
 
D. Where t he backfill m aterial m oisture content i s t oo hi gh t o p ermit t he specified degree of  

compaction t he m aterial s hall be d ried unt il t he m oisture content i s s atisfactory, at  or  s lightly 
above optimum moisture content. 

 
3.15 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS 
 
 

A. Each l ayer o f f ill s hall be  m echanically c ompacted us ing proper c ompaction equi pment ( not 
rubber tire or wheel rolling) to the specified percentage of maximum dry density. Equipment that 
is consistently capable of  achieving the required degree of  compaction shall be used and each 
layer s hall b e c ompacted ov er i ts ent ire ar ea w hile t he m aterial i s at  t he r equired m oisture 
content. 

 
B. Fill on reservoir and structure roofs shall be d eposited at  l east 30 days af ter the concrete roof 

slab has been placed. Equipment weighing more than 10,000 pounds when loaded shall not be 
used on a roof. A roller weighing not more than 8,000 pounds shall be used to compact fill on a 
roof. 
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C. Flooding, ponding, or jetting shall not be used to densify any materials. 
 
D. Equipment weighing more than 10,000 pounds shall not be used closer to walls than a horizontal 

distance equal to the depth of the fill at that time, but not less than 5 feet. Hand operated power 
compaction equipment shall be used where use of heavier equipment is impractical or restricted 
due to weight limitations. 

 
E. Compaction Requirements: The following compaction test requirements shall be in accordance 

with A STM D  1557.  Where ag ency or  ut ility c ompany r equirements gov ern, t he hi ghest 
compaction standards shall apply. 

 
    Percentage of   
 Location or Use of Fill   Maximum Density   
 
Pipe zone backfill portion above bedding 
for flexible pipe. 95 
 
Pipe zone backfill bedding and over- 
excavated zones under bedding/pipe for 
flexible pipe. 95 
 
Pipe zone backfill portion above bedding 
for rigid pipe. 95 
 
Pipe zone backfill bedding and over- 
excavated zones under bedding/pipe  
for rigid pipe. 95 
 
Final backfill, beneath paved areas or  
structures. 95 
 
Final backfill, not beneath paved areas 
or structures. 95 
 
Trench zone backfill. 95 
 
Embankments. 95 
 
Embankments, beneath paved areas or  
structures. 95 
 
Backfill beneath structures, hydraulic  
structures. 95 

 
Backfill around structures, on reservoir 
or structure roof. 95 
 
Topsoil 85 
 
Base 95 

 
F. Trench Backfill Requirements: The pipe has  been structurally designed based upon the t rench 

configuration specified herein. 
 
G. The C ONTRACTOR s hall m aintain t he i ndicated t rench cross s ection up t o a  hor izontal pl ane 

lying 6 inches above the top of the pipe. 
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H. If, at  any  l ocation und er said hor izontal pl ane, t he CONTRACTOR s lopes t he t rench w alls o r 
exceeds the maximum trench widths indicated in the Contract Documents, the pipe zone backfill 
shall be " improved" or the pipe c lass increased as specified herein, at no addi tional cost to the 
CITY. "Improved" backfill s hall mean s and-cement b ackfill containing at l east 188  po unds of  
cement per cubic yard or equal materials acceptable to the ENGINEER. 

 
I. If the allowable vertical deflection specified for flexible pipe is exceeded, the CONTRACTOR shall 

expose and reround or replace the pipe, repair all damaged lining and coating, and reinstall the 
pipe zone material and trench backfill as specified at no additional expense to the CITY. 

 
3.16 PIPE AND UTILITY TRENCH BACKFILL 
 
 

A. Pipe Zone Backfill: The pipe zone is defined as that por tion of the vertical t rench cross-section 
lying between a pl ane 6 i nches below the bottom surface of the pipe, i .e., the trench subgrade, 
and a plane at a point 6 inches above the top surface of the pipe. The bedding for flexible pipe is 
defined as that portion of pipe zone backfill material between the trench subgrade and the bottom 
of the pipe. The bedding for rigid pipe is defined as that portion of the pipe zone backfill material 
between t he trench subgrade a nd a l evel l ine w hich v aries f rom t he bot tom of t he pi pe t o t he 
spring line as shown. 

 
B. Bedding shall be pr ovided for al l s ewers, dr ainage pi pelines, an d other gr avity flow pipelines. 

Unless otherwise s pecified or  s hown, for other pi pelines t he bedding may be om itted i f all t he 
following conditions exist. 

 
1. The pipe bears on firm, undisturbed native soil which contains only particles that will pass a 

one-inch sieve. 
 
2. The trench excavation is not through rock or stones. 
 
3. The trench subgrade soils are classified as suitable fill and backfill materials. 
 
4. The trench subgrade soils have, as a maximum, a moisture content that allows compaction. 

 
C. Where bedding is required, after compacting the bedding the CONTRACTOR shall perform a final 

trim using a string l ine for establishing grade, such that each pipe section when first laid will be 
continually in contact with the bedding along the extreme bottom of the pipe. 

 
D. The pipe zone shall be backfilled w ith the specified backfill material. The CONTRACTOR shall 

exercise care to prevent damage to the pipeline coating, cathodic bonds, or the pipe itself during 
the installation and backfill operations. 

 
E. Trench Zone Backfill: After the pipe zone backfill has been placed as specified above, and after 

all ex cess w ater has completely d rained f rom t he t rench, backfilling of t he t rench z one m ay 
proceed. The t rench z one i s def ined a s t hat por tion of  t he v ertical t rench c ross-section l ying 
between a  plane 6  i nches above the top surface of  t he pipe and a pl ane at  a point 18 inches 
below t he f inished s urface g rade, o r i f t he t rench is und er p avement, 18  i nches bel ow t he 
roadway subgrade. If concrete or sand-cement slurry backfill are used, the pipe shall be filled with 
water to prevent flotation. 

 
F. Final B ackfill: Final b ackfill i s a ll b ackfill i n t he t rench c ross-sectional area w ithin 18 i nches of  

finished g rade, or  i f t he t rench i s un der pav ement, all ba ckfill w ithin 18  i nches of  t he r oadway 
subgrade. 
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3.17 BACKFILLING OF TUNNEL ANNULAR SPACE 
 
 

A. Backfill t he annular space w ith l ow density cellular concrete (LDCC). The l imits of  each LDCC 
placement shall be  p redetermined by the size and capacity of  the batching equipment and the 
initial set time of the LDCC. LDCC injection lines shall be located in accordance with the number 
of s tages ne cessary t o c omplete t he backfilling p rocess. A s tage or  l ift c annot be i nstalled on 
another lift until a proper set has been attained.  

 
B. Limit LDCC pressure to prevent damage or distortion to the carrier pipe. Define the limiting and 

estimated required pressure range. Provide an open ended, high point tap or equivalent vent and 
monitor it at the bulkhead. 

 
3.18 EMBANKMENT CONSTRUCTION 
 
 

A. The area where an embankment is to be constructed shall be cleared of all vegetation, roots and 
deleterious m aterials. Following t his, t he surface shall b e m oistened, scarified to a depth of 6 
inches, and rolled o r ot herwise m echanically c ompacted. Embankment f ill material s hall be 
placed an d s pread ev enly i n horizontal l ayers. Each l ayer s hall be m oistened or  ae rated, as  
necessary. Each layer shall not  exceed 6 i nches of  compacted thickness. The embankment f ill 
and the scarified layer of  underlying ground shall be compacted to 95 percent of  maximum dry 
density per the requirements of the recommendations in the Geotechnical Report. 

 
B. When an embankment f ill i s t o be  made and compacted against hi llsides o r f ill s lopes steeper 

than 4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment fill to 
the underlying ground. A minimum of 12 inches normal to the slope of the hillside or fill shall be 
removed and recompacted as the embankment fill is brought up in layers. Material thus cut shall 
be recompacted along with the new f ill material at  the CONTRACTOR's expense. Hillside or fill 
slopes 4:1 or flatter shall be prepared in accordance with Paragraph A, above. 

 
C. Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the 

pipe shall be constructed using light placement and compaction equipment that does not damage 
the pipe. 

 
3.19 DEWATERING 

 
 
A. Dewatering equ ipment s hall be provided t o r emove and di spose of al l s urface w ater an d 

groundwater entering excavations, trenches, or other parts of the work. Each excavation shall be 
kept dry during subgrade preparation and continually thereafter until the structure to be built, or 
the pi pe t o be i nstalled t herein, i s completed t o t he ex tent t hat no d amage f rom hydrostatic 
pressure, flotation, or other cause will result. Dewatering systems shall be designed, constructed 
and ope rated i n ac cordance with B ureau of  E ngineering S pecial O rder 001 -0204. P er S pecial 
Order 001-0204, efforts shall be t aken to reduce the volume of water extracted and changes to 
the natural ground water table as a result of dewatering. Sumps and/or well points shall be used 
within t rench ex cavations and t unneling s hafts t o r educe t he volume of ex tracted w ater and  
impacts to the natural water table outside the construction area. Four observation wells shall be 
installed outside the reservoir excavation to monitor potential dewatering impacts to the natural 
groundwater table surrounding the construction area.  Redundancy shall be incorporated into the 
dewatering s ystem de sign t o al low f or routine m aintenance a nd/or o ccasional f ailure of t he 
dewatering equipment while maintaining the required drawdown. 

 
B. All excavations for concrete structures or trenches which extend down to or below groundwater 

shall b e de watered by l owering an d k eeping t he g roundwater l evel t o t he m inimum d epth, 36 
inches, beneath such excavations. The specified dewatering depth shall be maintained below the 
prevailing bottom of excavation at all times. 
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C. Surface water shall be diverted or otherwise prevented from entering excavations or trenches to 
the greatest extent possible without causing damage to adjacent property. 

 
D. CONTRACTOR shall be r esponsible for the condition of any pipe or conduit used for drainage 

purposes, and all such pipe or conduit shall be left clean and free of sediment. 
 
E. CONTRACTOR shall obtain f rom the appropriate agencies and authorities, the dewatering and 

stormwater discharge permits required to remove and dispose of groundwater, surface water, and 
any other water used in CONTRACTOR's operations. The permits shall be obtained prior to start 
of construction. 

 
F. CONTRACTOR is required to submit dewatering plan, including required filtration treatment prior 

to commencement of dewatering activities 
 

G. Groundwater pr oduced by  de watering excavations and/or any  nuisance o r leakage w ater f rom 
inside ex cavations shall be di sposed of  i n t he s anitary sewer or s torm drain s ystem. F or 
discharging to the sanitary sewer, an Industrial Wastewater Permit shall be obtained from the City 
Los A ngeles, Bureau of Sanitation for di scharge w ater qua ntity and qual ity r estrictions.  
Groundwater t reatment f or t he r emoval of  solids or ot her constituents w ill be r equired with a  
permit from the Industrial Waste Unit, Bureau of Sanitation. 

 
H. For di scharging t o t he storm d rain s ystem, t he groundwater m ust m eet N PDES Permit 

requirements. The CONTRACTOR shall be f ully responsible for obtaining an NPDES Permit for 
wastewater to surface water discharge from the California Regional Water Quality Control Board, 
Los A ngeles R egion. S ee A ttachment 1 f or NPDES d ischarge l imits. Se e t he r eport t itled 
“Groundwater Quality Testing” dated August 27, 2009 for analytical data for groundwater samples 
collected at the project site. 

 
I. Filtration treatment of the groundwater shall be required prior to storm drain discharge. When the 

dewatering s ystem i s s hut dow n t he C ONTRACTOR s hall be r equired t o pump gr out i nto t he 
bottom of each dewatering well. 

 
J. Ground water seepage into each tunneling shaft for force main construction below the ex isting 

storm drain shall not exceed a flow rate of 50 gallons per minute (gpm).  If groundwater seepage 
exceeds the 50 gpm l imit per  tunneling shaft, remedial measures will be r equired. Examples of 
potential remedial measures are additional permeation grouting of the tunnel entrance and exit, 
permeation grouting of the excavation bottom, tremie sealing of the excavation bottom, or deeper 
shoring.  See S ection 02150, “ Shoring,” f or recommendations r egarding t he s horing of t he 
tunneling shafts. 

 
K. Reference Documents: 

 
1. Appendix A : Groundwater Q uality T esting f or P enmar Water Q uality I mprovement P roject 

dated 8-27-08 
 

2. Appendix A: Dewatering Recommendations from City of Los Angeles Geotechnical 
Engineering Group. 

 
3.20 WATER QUALITY PROTECTION 
 
 

A. Eroded sediments and other pollutants must be retained on side and may not be transported from 
the site via sheetflow, swales, area drains, natural drainage, or wind. 

 
B. Stockpiles of  ear th an d other construction-related m aterials must b e p rotected f rom being 

transported from the site by wind or water. 
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C. Fuels, oils, solvents, and other toxic materials must be stored in accordance with their listing and 
are not to contaminate the soil nor the surface waters. All approved toxic storage containers are 
to be protected f rom the weather. Spills must be cleaned up immediately and disposed o f in a 
proper manner. Spills may not be washed into the drainage system. 

 
D. Excess o r w aste concrete m ay not  b e w ashed i nto t he publ ic way or  any dr ainage system. 

Provisions shall be made t o r etain c oncrete wastes o n-site u ntil t hey c an be ap propriately 
disposed of or recycled. 

 
E. Trash and  construction-related s olid wastes must be d eposited i nto a  covered r eceptacle t o 

prevent contamination of rainwater and dispersal by wind. 
 

F. Sediments a nd ot her m aterials may not be t racked f rom t he s ite by  v ehicle t raffic. The 
construction entrance r oadways m ust be s tabilized s o as t o inhibit s ediments f rom b eing 
deposited into the public ways. Accidental depositions must be swept up immediately and may 
not be washed down by rain or by any other means. 

 
3.21 CONTROLLED LOW STRENGTH MATERIAL (CLSM) FILL. 

 
 
A. CLSM shall not be pl aced on f rozen ground. Batching, m ixing, and pl acing of  C LSM m ay be 

started when weather conditions a re favorable and when the temperature i s at  l east 34°F  and 
rising. At time of placement of CLSM the temperature shall be at least 40°F. Mixing and placing 
shall stop when the temperature is 38°F and falling. Each filling stage shall be as continuous an 
operation as is practicable. 

 
B. CLSM shall be discharged from the mixer by an acceptable procedure into the area to be filled. 

CLSM shall be placed to limits indicated on the drawings. Mixing CLSM with in-situ soil shall be 
avoided. 

 
C. When CLSM is placed as backfill against structures, the f ill shall be placed in lifts of 2 t o 3 feet 

and the next lift shall not be placed until the previous lift has taken initial set and at least 16 hours 
have elapsed from the end of placement. Lift thickness shall be reduced as necessary to prevent 
floatation of the structure. 

 
D. When C LSM i s pl aced o ver c ulverts or pi pelines, t hey s hall b e anc hored t o pr event f lotation 

during t he pl acement o f C LSM. Unless otherwise r equired, C LSM shall be pl aced to one f oot 
below subgrade elevation if the subgrade elevation is not  more than 5  feet over the top of  the 
culvert or pipe. If the subgrade is more than 5 feet over the top of the culvert or pipe fill, CLSM 
shall be placed to an elevation 2 feet over the top of the culvert or pipe, and the remainder shall 
be backfilled with soil designated by ENGINEER. 

 
3.22 RESODDING IN AREAS NOT TO BE OTHERWISE LANDSCAPED 
 
 

A. All established lawn areas cut by the line of trench, by excavation, or damaged during the work 
shall be resod, after completion of construction, to the complete satisfaction of the property CITY 
and CITY. All sod used shall be t he same type as removed or  damaged, shall be bes t quality, 
and, when placed, shall be live fresh growing grass with at least 1-1/2 inches of soil adhering to 
the roots. 

 
B. All sod shall be procured from areas where soil is fertile and contains a high percentage of loamy 

topsoil and from areas that have been grazed or mowed sufficiently to form a dense turf. 
 
D. Sod s hall b e t ransplanted w ithin 24  hours f rom t he t ime i t i s har vested, unl ess stacked a t i ts 

destination i n a s uitable m anner. All s od i n stacks shall be kept m oist a nd pr otected f rom 
exposure t o the s un a nd from freezing. In no ev ent s hall m ore t han 1 week e lapse between 
cutting and planting. 
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E. Before pl acing s od, al l s haping a nd d ressing of  t he ar eas shall have bee n c ompleted. After 
shaping a nd dr essing, c ommercial f ertilizer of  a t ype ac ceptable t o C ITY s hall be ap plied 
uniformly in the manner and amounts recommended by the manufacturer, and harrowed l ightly. 
Sodding shall follow immediately. 

 
F. All sodding shall be done during the period from March 15 to October 1, unless written permission 

is given by CITY to extend the planting season. 
 
3.23 SETTLEMENT 
 
 

A. CONTRACTOR shall be responsible for al l settlement of  backfill, f ills, and e mbankments which 
may occur within the correction period stipulated in the General Conditions. 

 
B. CONTRACTOR shall make, or cause to be made, all repairs or replacements made necessary by 

settlement within 30 days after notice from ENGINEER or CITY. 
 
 
 

* * * * * * 
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SECTION 02341 

PERMEATION GROUTING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 
 
 

A. This section specifies minimum requirements for designing, performing, and testing the adequacy 
of permeation grouting as pre-excavation ground treatment from the ground surface or inside the 
tunnel at: 

 
1. Contract Required Locations: 

 
a. Construction shaft breakout and break-in locations for tunneling. 
b. Construction shafts excavation within un-weathered Puente Formation. 
c. Utility underpinning areas as indicated. 

 
2. Other locations proposed by the Contractor to: 
 

a. Minimize groundwater inflows into tunnel, construction shafts or maintenance hole shafts 
to acceptable limits; or 

b. Improve the stability of in-situ materials; or 

c. Control ground settlement. 
 
B. Definitions: 
 

1. Cement Grout: A neat  cement grout ut ilizing microfine or  ul tra-fine Portland cement, water, 
and admixtures to accelerate or retard set. 

 
2. Chemical G rout: A  c ombination of  i ngredients c omprising m atrix-forming b ase m aterials, 

reactants, and accelerators or retarders. 
 
3. Closure Criterion: Criterion based on grout take to refusal at the maximum allowable pressure 

for the depth of hole grouted, and used for cement grouting in rock to determine if a volume 
of gr ound ha s bee n ad equately gr outed at  t he m aximum hol e spacing, or  whether i t i s 
necessary to dr ill addi tional hol es by  t he s plit-spacing app roach an d pe rform addi tional 
grouting.  A closure criterion of less than 135 lbs of cement per linear foot of hole has been 
established for this project. 

 
4. Permeation Grouting:  A method of ground treatment to reduce the permeability of rock using 

cement gr outs or  t o r educe pe rmeability and i mprove strength and stability o f s oils or 
weathered r ock using c hemical g rout t o f ill s oil por e s paces w ithout c ausing f racturing o r 
excessive movement of the ground. 

 
5. Syneresis:  Loss of liquid component caused by shrinkage or rearrangement of the structure. 
 
6. Refusal: Relates to chemical grouting only.  When no more than 4 gallons of chemical grout 

is i njected i nto a hol e ov er a  c ontinuous t hree-minute period at  the ap plicable m aximum 
specified injection pressure. 
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1.02 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 02410, EPBM Tunnel Excavation. 
 
B. Section 02444, Shaft Construction. 
 
C. Section 02496, Geotechnical Instrumentation. 
 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. American Society For Testing and Materials (ASTM): 
 

1. ASTM C109, Test Method for Compressive Strength of Hydraulic Cement Mortars. 

2. ASTM C 117, T est M ethod f or M aterial F iner t han 75 m icron (No. 200 ) S ieve i n M ineral 
Aggregates by Washing. 

3. ASTM C150, Specification for Portland Cement. 

4. ASTM C 266, T est M ethod f or T ime of S etting of  H ydraulic-Cement P aste by  G ilmore 
Needles. 

5. ASTM C494, Specification for Chemical Admixtures for Concrete. 

6. ASTM D4219, Unconfined Compressive Strength Index of Chemically Grouted Soils. 

7. ASTM D4320, Laboratory Preparation o f Chemically Grouted Soil Specimens for Obtaining 
Design Strength Parameters. 

1.04 SUBMITTALS 
 
 

A General:  Make in accordance with Section 01330. 
 

B Product Data: 
 
1. Materials specified in Part 2 herein. 

2. Manufacturer’s m ixing and han dling requirements, per sonal safety equi pment, f irst ai d 
measures, a nd m ethods f or pr oper storage an d di sposal of  w aste m aterials, i nclude 
containers. 

3. Material Safety Data Sheets. 

C Working Drawings and Methods Statements: 

1. Means and methods for performing permeation grouting in each application.  Identify staging 
areas, patterns, orientations, sequences, depths, and types of grouting, grout pipes, packers, 
and methods for performing grouting. 

2. Calculations with clearly stated design parameters and assumptions identifying basis of grout 
design i ncluding computations of  g rout qua ntities with r espect t o po rosity, s trength of t he 
grouted mass, target volumes, reduction in permeability, and refusal and closure criteria. 

3. Proposed time schedule and work hours for performing permeation grouting. 

4. Traffic control pl ans, i ncluding sequencing and du ration of  d etours an d l ane c losures, as  
specified elsewhere in these specifications. 
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5. Provisions to be included for performing permeation grouting at the tunnel heading or inside 
the tunnels. 

D Grout Mix Designs. 

E Quality Control: 

1. Qualifications: 

a. Grouting subcontractor within 30 days of NTP. 

b. Design Engineer. 

2. Certifications: 

a. Certified laboratory test results on three sets of three grouted samples at least 30 day s 
before s tarting gr outing operations do cumenting t hat t he pr oposed grout m ix m eets 
specified requirements. 

b. Manufacturer's certificate of compliance with Part 2 requirements. 

c. Manufacturer's certificate of origin for sodium silicate. 

d. Permits from property owners or agencies for access to perform permeation grouting. 

3. Quality Control Plans: 

a. Methods for assuring that the targeted area has been fully grouted and that the strength 
and/or permeability requirements have been achieved.   

b. Methods f or assuring t hat permeation grouting do not dam age utilities and i nstalled 
geotechnical instrumentation. 

c. Detailed d rawings f or g routing to un derpin near-surface utilities and s tructures w here 
indicated, i ncluding preventive m easures t o p rotect t he ut ilities and structures from 
damage. 

d. Methods for determining in-situ or sampling for testing of permeability and compressive 
strength. 

4. Records: 

a. Logs of exploratory borings drilled at each grouting location. 

b. Fully dimensioned as -built l ocation, de pth, l ength and o rientation of  d rilled h oles and  
casings. 

c. Daily r ecords of  dr illing and gr outing operations i ncluding i njection date, t ime, l ocation, 
grout mix, gel time, pressure, rate, volume and packer locations. 

d. Water inflow measurements before and after permeation grouting operation. 

e. Result of  t he s tandard penetration t ests (SPT) performed b efore and  af ter pe rmeation 
grouting operation. 

f. Testing results of cement grout samples per approved Contractor’s mix design. 

5. Notifications: 

a. With 10 day s advance notice of  per forming permeation grouting w ithin publ ic rights-of-
way. 
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b. Immediately of leakage or damage to structures or facilities during grouting operations. 

1.05 QUALITY ASSURANCE 

A Qualifications: 

1. Design Engineer:  California Registered Geotechnical or Civil Engineer with at least 5 years 
of related experience. 

2. Grouting S ubcontractor:  No l ess t han three projects c ompleted w ithin t he l ast five years 
comprising the planning and execution of  a per meation grouting program of the scope and 
type required for this project. 

1.06 DESIGN CRITERIA 

A The work required herein relies substantially on CONTRACTOR-responsible means and methods 
for performing permeation grouting.  Augment and enhance the minimum design criteria specified 
herein a s required t o meet t he d esign and  pe rformance criteria specified el sewhere i n these 
specifications. 

B Perform pre-excavation permeation grouting in the unweathered Puente Formation for 
construction shafts to limit potential groundwater inflow.  The grout zone shall extend to one full 
excavated diameter beyond the proposed excavation. 

C Perform pre-excavation permeation g routing f or shaft br eak-in and b reak-out where t unnel 
horizon is located below the groundwater table and within alluvium, weathered Puente Formation 
or along the interface between alluvium and weathered or unweathered Puente Formation. 

D The width and height of the break-in and break-out zone shall be measured at least 3 times the 
excavated diameter of the tunnel, to be located immediately outside the shaft support wall along 
the c enterline of  t he t unnel.  The l ength of  t he grout z one s hall ex tend t o at  l east two full 
excavated diameters beyond the TBM cutterhead when full EPB pressure is demonstrated. 

E No permeation grouting w ill be r equired i f impermeable entrance r ing seals are constructed on 
the i nside f ace of  t he s haft w alls.  Such seals s hall be c apable of  r esisting bot h ex ternal 
hydrostatic pressure and the full pressure exerted by the EPBM or MTBM.  

F Confirm subsurface conditions where permeation grouting is indicated or specified by advancing 
and logging at least one borehole for every application.  The Contractor may use information from 
the ex ploratory bor ings made pe r Section 024 96. The C ontractor m ay de sign t he gr outing 
including information taken from confirmation borings. 

G Perform permeation grouting: 

1. To specified closure criteria in un-weathered Puente Formation or refusal criteria in soil (Fill, 
Alluvium or weathered Puente Formation) in contract required grouting areas: 

a. Hole spacing: 5-ft. 

b. Maximum stage length: 12-ft. 

c. Maximum i njection pr essure:  5 0 p ercent of  ov erburden p ressure pl us 10 0 percent of 
existing hydrostatic pressure. 

d. Using a mix design comprising a minimum of 8 lbs of cement per gallon of water. 

2. To specified strength and permeability criteria at other locations proposed by the Contractor 
from the ground surface or inside underground tunnel: 
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a. Chemical Grouting:  Perform sodium s ilicate chemical grouting at  tunnel break-out and 
break-in l ocations and at  w ork s haft i nverts in f ill, A lluvium or w eathered P uente 
Formation. 

(1) Minimum design criteria based on injection into standard medium-dense Ottawa sand 
(Ottawa 20-30): 

(a) Minimum unconfined compressive strength: 200 psi. 

(b) Maximum permeability:  1x10-5 cm/sec. 

(c) Gel time: Between 5 minutes and 40 minutes, with 90 percent of tests resulting in 
a gel time of between 10 minutes and 30 minutes. 

b. Cement Grouting in un-weathered Puente Formation: 

(1) Perform the work until a closure criterion is met. 

(2) Drill an d gr out addi tional s plit-space hol es on ei ther s ide of  a hol e w herein t he 
closure criterion is exceeded using specified criteria. 

H Perform compressive strength t esting of  gr out samples pe r mix des ign proposed by  t he 
CONTRACTOR.  Comply with ASTM C109 testing requirements.   

 
1.07 PRODUCT DELIVERY, STORAGE AND HANDLING 

 
 

A Store cement, chemical grouts and other materials to be used for ground treatment according to 
manufacturer’s r ecommendations and us ed in order received.  D o not  us e m aterials be yond 
expiration date. 

B Deliver sodium s ilicate i n sealed containers o r a certified t ank t ruck, a nd a ccompanied by  t he 
supplier's certificate of origin.  Deliver reactant materials in sealed containers accompanied by the 
supplier's certificate of origin. 

C Store chemicals in metal tanks, suitably protected from accidental discharge. 
 
 
PART 2 -  PRODUCTS 
 
 
2.01 MATERIALS 

 
 

A. General:  Materials shall be non-toxic, non-corrosive, and non-flammable. 

B. Chemical Grout: 

1. Design mix comprising a liquid base, reactant, water, accelerator, and other approved admix-
tures as required. 

2. Liquid Base:  Sodium s ilicate with a specific gravity between 1.4 and 1.5, and a silicate-to-
soda ratio between 3.20 and 3.35.   

3. Reactant:  O rganic ba se type w hich, w hen pr operly m ixed w ith ot her g rout components, 
provides a p ermanent, i rreversible gel  w ith c ontrollable gel  t imes.  T he r esulting gel s shall 
exhibit less than 15 percent syneresis in 30 d ays when mixed with appropriate amounts of  
sodium silicate, water and accelerator, and not exhibit objectionable odors such as ammonia.  
Sodium bicarbonate, sodium aluminates and other reactants that produce a temporary grout 
are prohibited. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PERMEATION GROUTING 
W.O. NO. EW40019F 02341-6 

4. Water:  P otable and f ree of  i mpurities af fecting gr out gel ling c haracteristics and s trength 
development of the grouted soil. 

5. Accelerator: Technical grade, water-soluble calcium chloride or other metal salt, containing a 
minimum amount of insoluble materials. 

6. Grout – Nontoxic and nonflammable during and after grouting. 

C. Cement Grout: 

1. Portland Cement:  Micro- or ultra- fine Cement:  conforming to ASTM C150, Blaine fineness 
of at  l east 9,000cm2/g, f ifty per cent g rain s ize (D50) = 4 m icrons, and m aximum gr ain s ize 
(D100) = 15 microns. 

2. Water:  Potable, clean, and free of impurities that will affect the strength or gel development 
of the grout. 

3. Maximum allowable shrinkage = 1 percent. 

4. Admixtures:  Comprising dispersants, anti-bleed agents, anti-wash out agents, accelerators, 
and other admixtures recommended by the manufacturer and approved by the ENGINEER. 

D. Grout Pipe 

1. Chemical Grouting - Provide re-groutable sleeve-port type PVC grout pipes with grout ports 
at maximum 2 feet centers covered by expandable rubber sleeves. 

2. Cement Grouting – Per approved Contractor’s submittals. 

2.02 EQUIPMENT 
 
 

A. Chemical Grouting Equipment: 

General: Continuous m ixing type, capable of  supplying, proportioning, m ixing and pum ping the 
grout of the type specified.  Do not use batch-type systems. 

1. Meters: 

a. Equip plant with automatic, real-time display, positive displacement meters that 
accurately measure and record the volume of each component pumped.  Locate meters 
at the injection point and in each material line ahead of mixer. 

b. Meter accuracy shall be within 0.25 gpm, independent of fluid viscosity. 

2. Storage Tanks: 

a. Of such capacity as  to supply sufficient grouting materials to maintain production for at  
least 1 day so as to not interrupt the work if chemical delivery delays occur. 

b. Provide p reventive m easures ag ainst accidental spillage of  t he gr out pr oducts into t he 
environment. 

3. Mixers and Pumps: 

a. Capable of developing at least 300 psi at pumping rates not to exceed 15 gpm. 

b. Capable of varying the pumping rate while maintaining constant component ratios. 
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c. Equip with pi ping or hoses of  adequate c apacity t o c arry t he b ase grout an d r eactant 
solutions separately to the point of mixing.  Combine base grout and reactant solutions 
using a 'Y' fitting equipped with a check valve and a baffling chamber.  Provide a readily 
accessible sampling valve after the baffling chamber.  E quip l ines with a water f lushing 
connection or valve placed behind the 'Y' to facilitate f lushing the grout from the mixing 
line and baffle between grouting sessions. 

d. Equip with an automatic pressure shutoff device to protect against overpressuring in the 
formation and in the equipment. 

B. Cement Grouting Equipment: 

1. General: 

a. Capable of supplying, proportioning, mixing and pumping the grout of the type specified. 

b. Hose size: Nominal 1.5 inches. 

c. Provide stop valve at collar of hole for use in maintaining pressure until grout has set. 

2. System: 

a. Provide for continuous circulation of grout in the system and to permit accurate pressure 
control at the grout hole connection. 

b. Equip with means for periodic flushing system with water.  Accomplish with grout intake 
valves closed, with water supply valve open, and with grout pump running at full speed. 

3. Mixer:  High speed colloidal-type of equal or greater capacity than pumping equipment. 

4. Agitator tanks:  Mechanical type with twice the capacity of the mixer. 

5. Meters: 

a. At m ixer f or m easuring amount of m ixing w ater added t o g rout dr y i ngredients with 
accuracy to 0.25 gpm. 

b. Totalizing-type at collar of hole with accuracy to nearest gallon. 

6. Pressure Gauges: 

a. Provide one gauge at grout pump, one gauge on manifold hookup at collar of hole being 
grouted, an d one accurately c alibrated m aster gauge f or pe riodic v erification of  ga uge 
accuracy. 

b. Range shall be 150 percent of maximum specified injection pressure with accuracy of at 
least 0.5 psi. 

7. Pump: 

a. Capable of  d eveloping p ressure at t he gr out h ole connection i n a c ontinuous, uni form 
manner, up to the maximum pressure required. 

b. Equipped with bypass valve to prevent sudden or excessive pressure from developing at 
the grout hole connection. 

C. Quality Control Equipment:   

1. Provide all equipment and materials required to perform quality control sampling and testing 
as specified herein. 

2.03 SOURCE QUALITY CONTROL  (NOT USED) 
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PART 3 -  EXECUTION 
 
 
3.01 GENERAL 

 
 

A Abandon gr out hol es t hat ar e l ost or  damaged du e t o m echanical f ailure of  t he equi pment, 
inadequacy of grout supply, or improper injection procedure.  Backfill such holes using approved 
methods and replace. 

3.02 PREPARATION 
 
 

A Exploratory Soil Borings:  Perform in accordance with Section 02496. 

3.03 DRILLING 
 
 

A Orient g rout pipes as  r equired t o obt ain t he s pecified gr out c overage bet ween adj acent gr out 
pipes. Use angle grout hole when necessary. 

B After i nstalling gr out pi pe, enc ase t he s leeve-port gr out pi pes in a c ontinuous brittle m ortar 
sheath.  Use an internal double packer to inject grout at the required sleeve-port for both rock and 
soil grouting. 

3.04 GROUTING 
 
 

A Chemical Grouting: 

1. Conduct surface pressure test of Sleeve Port Grout Tube (SPGT) from manifold to injection 
point to determine system pressure loss.  The pressure measured shall be used to estimate 
appropriate grouting pressures for production grouting. 

2. Using double packers, inject chemical grout into the selected zones through alternate ports in 
the sleeve pipes.  Temporary high injection pressures not exceeding one minute in duration 
will be permitted to crack open sleeve-ports. 

3. Continue to inject grout until the specified refusal criteria have been met. 

4. Repeat step 2 and 3 for the remaining grout ports in the sleeve pipes. 

B Cement Grouting: 

1. Perform grouting using upstaging or downstaging method. 

2. Inject grout through single or  double tube expandable packer(s) that are ex panded 
pneumatically, mechanically or  hydraulically, at  a  stage length no more than the maximum 
specified. 

3. If the closure criteria is met or exceeded in any hole or section of hole between packers, drill 
additional hol es t o de pth, s plit-spaced bet ween o riginal hol es and c ontinue grouting unt il 
closure criteria is met. 

C Permeation grouting from inside the tunnel 

1. Perform per Contractor’s approved shop drawings and submittals. 
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D Monitoring: 

1. Closely monitor the rate of grout take during grout injection.  Ascertain the cause of sudden 
drops i n gr out i njection pr essures f ollowing i nitial s tart-up pr essure adj ustments.  
Continuously monitor adjacent paved and unpaved areas, storm drains and other utilities for 
grout leakage.  In the event that grout leaks are observed, temporarily terminate injection and 
plug leaks before resuming grouting. 

2. If ex cessive grout t ake i s ex perienced t hat i s not  attributable t o leakage, change i njection 
pressure, pumping rates, gel or setting times, or grout composition, subject to the acceptance 
of the ENGINEER, to reduce grout use to acceptable levels. 

3.05 CLEANUP AND SITE RESTORATION 
 
 

A Backfill grout holes immediately upon acceptable completion of grouting at that hole. 

B Remove grout pipe installed on private property to a depth of 10 feet. 

C Restore street pav ement a nd s idewalks i n a ccordance w ith S SPWC an d S tandard D rawings.  
Restore utilities to the existing conditions before the start of the Work under this Section. 

3.06 FIELD QUALITY CONTROL 
 
 

A The CONTRACTOR shall de sign a f ield q uality c ontrol program t o de monstrate acceptable 
improvements in the ground characteristics before and after grouting to determine its 
effectiveness.  The program shall include field and laboratory testing to be performed to verify the 
strengths and/or permeability of the grouted soil masses. 

B As a minimum, the program shall include the following items: 

1. Equipment:  Check plant meter(s) accuracy at least twice daily. 

2. Laboratory tests: 

a. Prepare 3 Ottawa s and s amples for each 250 gal lons of chemical grout pumped and  
sample in accordance with ASTM D4219. 

b. Obtain samples of grout used for chemical grouting for gel time checks at the rate of one 
sample f or e very hal f-hour of  p umping or  f or ev ery 250 gallons of  gr out, w hichever i s 
more frequent.  Label gel samples and store until the completion of the project. 

c. Prepare compressive s trength t esting per  A STM C109 o n a  minimum t hree g rout 
samples for each 10 yd3 of cement grout pumped.  The minimum strength of the tested 
samples shall achieve at  least 80 percent of  the compressive s trength of  the approved 
design mix at 7 or 28 days.   

3. Field Tests:   

a. Visual:  V erify t he pr esence of gr out by c hemical method.  Apply P henophalin t o soil 
samples recovered by in-situ method at different locations of the grout zone. 

b. Strength:  Advance bo ring/probing a nd t o per form SPT (Standard P enetration T est) 
testing i n t he gr outed zone at  a f requency of  one test ev ery 50 0 f t3 or at  l east t hree 
samples per application.  

c. Permeability:  Perform p ermeability t esting i n-situ w here a w ater l eakage t est c an b e 
performed in the grout holes.  Isolate the permeability testing in the hole to the grouted 
zone only before water is injected. 
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4. If the result of the field testing is non-conclusive and at the direction of the ENGINEER, the 
CONTRACTOR shall s upplement t he t esting abo ve by  pe rforming a dditional l aboratory 
testing, as follows: 

a. Recover undisturbed soil samples by coring or other approved methods for strengths or 
permeability t esting i n t he l aboratory.  T ake a minimum of  t hree s oil s amples, e qually 
spaced within the cross-section of the grouted areas at each application to verify that the 
unconfined compressive strength and permeability meets specified requirements 

 
 
 

* * * * * * * 
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SECTION 02441 

SMALL DIAMETER TUNNELING 

PART 1 - GENERAL 

1.01 SCOPE 

A Perform all Work to provide buried piping, specials, and appurtenances shown, specified, and 
required for the construction of complete and operable sanitary sewer pipelines to the alignments 
and grades indicated using microtunneling methods.  When permitted and at the Contractor’s 
option, the use of auger boring of a steel casing with a carrier pipe is acceptable when the 
application is above the groundwater table. 

B The Contractor shall have sole responsibility for the means and methods utilized to install the 
sewer pipeline all within the ground heaving/settlement criteria and tolerances specified herein 
and subject to review by the Engineer. 

C Provide all items required to complete the Work as specified including, but not limited to, the 
microtunneling/jacking system, slurry spoil transportation and separation system, hoisting, lifting, 
safety, and control equipment and/or auger boring/jacking system, spoil transportation system, 
hoisting, lifting, safety, and control system. 

D Annular Space: The radial measure for the void created between the outside radiuses of the 
jacking pipe to the outermost excavation along the entire pipeline. The distance includes the 
overcut caused by gauge cutters. 

1.02 DEFINITIONS 

E Auger Boring: construction method where an oversized steel casing is jacked forward 
simultaneously while an internal flight auger excavates the face and removes spoils to the jacking 
shaft/pit.  The auger boring system may have directional control to assist maintaining line and 
grade.  The steel casing is oversized to accommodate the setting of the carrier pipe to operational 
line and grade requirements. 

F Casing (pipe): A pipe, typically made of steel, used to support a tunnel in which the product or 
carrier pipe is later inserted.  

G Compression Ring/Packer: An engineered material designed as a ring and fitted between the bell 
and spigot jacking pipe ends to help distribute the jacking forces more uniformly over the entire 
bearing surface. The packer compensates for steering, misalignment, and pipe end irregularities 
during the jacking process.  

H Emergency Recovery Shaft: A vertical excavation required for the removal of an obstruction or 
the trenchless construction equipment is retrieved or repaired. The location of an emergency 
shaft is determined by construction necessity and typically will not have a manhole constructed in 
the shaft.  

I Intermediate Jacking Station (IJS): A steel cylinder, fitted with hydraulic jacking cylinders, which is 
incorporated into a pipeline between two pipe segments. Its function is to distribute the jacking 
forces over the pipe string on long drives. 
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J Jacking Frame: A structural component, fitted with hydraulic cylinders, which is used to push the 
shield and pipe string into the ground. The jacking frame serves to distribute the thrust load to the 
pipe string and the reaction load to the shaft wall or thrust wall. 

K Jacking Pipe: A specialty pipe that is engineered and manufactured with a smooth outer wall and 
watertight joints. The pipe is specifically designed to be jacked through the ground and may also 
serve as a carrier or product pipe. 

L Lubricant (Lubrication):  A fluid, normally bentonite and/or polymers, used to reduce frictional 
jacking loads on the jacking pipe and fill the annular space. 

M Microtunneling:  A remotely controlled, steerable, laser guided pipe-jacking process that provides 
continuous support to the excavation face and tunnel. The microtunneling process provides the 
ability to control excavation face stability by applying mechanical and fluid pressure to 
counterbalance the earth and naturally occurring hydrostatic pressure.  Personnel entry is not 
required for the routine operation of the MTBM. 

N Obstruction: An object with a principal dimension is greater than or equal to 8 inches and an 
unconfined compressive strength (UCS) of 30,000 psi, that lies either fully or partially in the direct 
path of the tunnel excavation and prevents its progress. 

O Overcut: The radial distance between the excavated hole and the outside radius of the MTBM; 
may also be described as the radial distance beyond the shield that the gauge cutter, the cutter 
that creates the greatest outside diameter, excavates.  

P Packer: High quality fiberboard, which may contain other cushioning materials and is used to 
protect adjacent jacking surfaces from coming in direct contact with each other, distributing 
jacking loads, and helping to prevent pipe damage from microscopic pipe end imperfections. 

Q Pipe Jacking: Constructing a pipeline by hydraulically jacking consecutive sections of jacking pipe 
through the ground behind a shield or TBM.  

R Principal Dimension:  The largest of the three orthogonal dimensions of an object. 

S Slurry:  A fluid, normally water or a water/bentonite medium, used in a closed loop system for the 
removal of spoil and to balance the naturally occurring hydrostatic pressure during 
microtunneling. 

T Slurry Chamber:  Located behind the cutting head of a slurry microtunneling machine. Excavated 
material is mixed with slurry in the chamber for transport to the surface. 

U Slurry Separation:  A process that separates excavated material from the circulating slurry. 

V Specials: The pipe sections adjacent to an IJS that accommodate the IJS design requirements. 
The Special “A” is the pipe leading an IJS and the Special ”B” is the pipe trailing an IJS during the 
jacking process. 

W Water Jetting: Cleaning mechanism of the cutterhead where high-pressure water is sprayed from 
nozzles in the cutterhead to help remove cohesive soils. Not permitted without prior written 
approval by the Engineer. 

1.03 QUALITY ASSURANCE:  QUALIFICATIONS 

A Contractor:  

1. Microtunneling:  Possess a valid California Contractor’s Class “A” license and a minimum of 
five years experience in the installation of  pipelines us ing m icrotunneling as the method of 
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installation. Experience requirements are the construction and c ompletion of  a minimum of 
five pipeline projects, each with a minimum of 1,000 L.F. of installed pipe between 24 inches 
inside di ameter an d 4 8 i nches out side di ameter u sing m icrotunneling a s t he m ethod of 
installation. 

2. Auger Boring:  P ossess a valid California Contractor’s Class “A” license and a minimum of  
five y ears ex perience i n t he i nstallation of  pi pelines us ing au ger bor ing a s t he m ethod o f 
installation. Experience requirements are the construction and c ompletion of  a minimum of 
five pipeline projects, each with a minimum of 500 L.F. of installed pipe between 30 inches 
inside di ameter a nd 54 i nches out side di ameter using a uger bo ring a s t he m ethod of 
installation. 

3. All r eferenced pr ojects m ust h ave be en completed by  t he contractor and not  by  ot her 
subcontractors within the last five years, and shall have the following characteristics: 

a. One of the referenced projects shall have utilized piping material similar to the type used 
in this Work. 

b. One of  t he r eferenced pr ojects s hall hav e been i n s imilar g round c onditions t o t hose 
anticipated in this Work, including, but not limited to, similarities in soil type, soil strength 
as measured by “N” values, and hydrostatic head. 

c. One of the referenced projects shall be a successfully completed microtunnel of a length 
at least 100% of the longest drive length required on this Work. 

B Superintendent: 

1. The project superintendent shall have at least five years of tunneling/pipe jacking experience 
and shall have managed at least three microtunneling projects, each with a minimum of 1,000 
feet, with similar ground conditions with similar equipment, and with drive lengths exceeding 
400 feet. 

C Operator: 

1. Microtunneling:  T he m icrotunneling MTBM ope rator(s) s hall hav e at  l east f ive y ears 
experience in the installation of pipelines using microtunneling as the method of installation. 
The MTBM operator shall have successfully completed a minimum of three pipeline projects 
each with a m inimum of 1,000 L.F. of installed pipe between 24 inches inside diameter and 
48 inches outside diameter using microtunneling as the method of installation. 

2. Auger Boring:  The auger boring contractor’s auger boring operator(s) shall have at least five 
years experience i n t he installation of pi pelines using aug er bor ing as  t he m ethod of  
installation. The auger boring operator shall have successfully completed a minimum of three 
pipeline projects each with a minimum of 500 L.F. of installed pipe between 30 inches inside 
diameter and 54 inches outside diameter using auger boring as the method of installation. 

3. The operator shall also have: 

a. Operated the equipment similar to the one proposed on this Work. 

b. Utilized the same type of pipe material as used in this Work. 

c. Successfully completed a project in similar ground conditions to those anticipated in this 
Work, including, but not limited to: soil type, soil strength as measured by “N” values, and 
hydrostatic head, if present. 

d. Successfully completed a microtunnel of a drive length at least 100% of the longest drive 
length required on this Work. 
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e. For microtunneling Operator Only - Used an IJS if an IJS is to be used for this work. 

D Experience Record:  The experience record shall include name of project, the agency that 
contracted for the project, name of contact, jacking pipe material, soil conditions, longest drive 
planned and completed, and total footage planned and completed.  If the microtunneling work 
was performed as a subcontractor, the record shall include name of general contractor, name of 
contact and all contact information. 

E Microtunneling/auger boring crew: The microtunneling/auger boring crew is required to have a 
current Hazmat certification maintained through end of project. 

F Survey:  

1. An experienced p rofessional surveyor l icensed by  the S tate of  California and employed by  
the C ontractor s hall c onduct al l c ontractor n eeded surveys.  T he C ity w ill pr ovide l ocation 
reference coordinates shown on the plans. 

2 Contractor shall s ubmit s urveyor’s ex perience r ecord t hat dem onstrates previous 
underground surveying and includes the transfer of line and grade for tunneling. 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01300, Submittals: 

1. Construction Method and S equence of Operations:  Provide a description of t he pr oposed 
method of construction and the sequence of operations to be performed during construction. 
This submittal shall include the following: 

a. A gene ral d escription an d s chedule of t he t unneling pr ocedure, i ncluding set-up of  
tunneling equipment, method of spoil removal, spoil disposal, disposal location, methods 
of protection and maintenance of project site, and groundwater control methods.  

b. Machine specifications or a letter from the m icrotunneling machine manufacturer 
demonstrating that the selected machines is capable of progressing t hrough the 
subsurface conditions as described in the GBR. 

B Working Drawings/Work Plan: 

1. Layout of  j acking and receiving shafts; i ncluding j acking equipment w ithin t he s haft an d 
above ground equipment at each shaft location. 

2. Shop d rawings of  t unnel m achine, i ncluding configuration of c utter h ead and ov ercut 
tolerances.  Cutterhead d rawing s hall obstruction s ize that t he m achine i s c apable o f 
ingesting, as defined by its principal dimension. 

3. Shaft ventilation system details. 

4. Electrical system, lighting system, and onsite power generation. 

5. Grade and alignment control system details. 

6. Groundwater control provisions of tunneling machine. 

C Calculations signed and sealed by a Civil Engineer registered in the State of California. 
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D Details of  s lurry system and soil separation methods, including proposed s lurry formulations by 
soil type, and calculations of the system capacity to handle f lows at al l proposed distances and 
changes of elevations to and from the tunneling machine. 

1. Material Safety Data Sheet (MSDS) for slurry additives. 

2. Sample s lurry l og s heet i ncluding t ime, dat e, s ampler, s haft l ocation, pi pe nu mber, s lurry 
additives type, quantity added, soil type, viscosity, specific gravity, and water added. 

E Jacking system det ails, i ntermediate j acking stations a nd t heir pr oposed spacing, m ethod of  
operation, t hrust capacity, and sleeve details, pl us method of c ontrol t o prevent t he m aximum 
allowable jacking force from being exceeded. 

F Description of l ubrication mix equi pment and  p rocedure f or l ubricating t he pi pe d uring j acking 
operations, including estimated volume for the anticipated soils. 

1. Materials to be used for lubrication. 

2. Material Safety Data Sheet (MSDS) for lubricant additives. 

3. Details of  lubrication system that demonstrate the system is capable of  del ivering sufficient 
volume and pressure for lubrication to perform, as required. 

4. Sample lubrication log sheet including time, date, sampler, shaft location, pipe number, slurry 
additives type, quantity added, soil type, viscosity, specific gravity, and water added. 

G Description of annular space grout mix(es) equipment and pr ocedure(s) for backfill grouting the 
annular space after jacking operations. 

1. Material Safety Data Sheet (MSDS) for grout mix additives. 

2. Grout mix(es). 

3. Minimum pressure and volume to completely fill void. 

H Stamped theoretical jacking force calculations and pipe material calculations.  

1. Jacking f orce c alculations.  I f t he j acking f orce c alculations a re bas ed upo n t he use of  a 
lubricant, the lubricant shall be used at all times. 

2. Maximum an ticipated construction l oads, i ncluding j acking f orces, and en sure t hat t he 
anticipated loads are implemented in the manufacturer’s design of  the pipe.  The submittal 
shall i nclude c alculations s howing m aximum al lowable j acking f orce i ncluding F actor of 
Safety. Submit drawing of jacking pipe with lubrication/grout ports shown.   

3. Jacking pipe packer details. 

4. Heat of  hy dration c alculation.  T o d emonstrate t he hea t of  hydration f rom the ba ckfilling 
operation w ill not  c ause a ny dam age or def ormation on t he C ontractor’s pr oposed c arrier 
pipe. 

I Layout, details and s tamped calculations for the design of  the carrier pipe spacer.  Design the 
spacer to withstand the dead load of the carrier pipe, dynamic jacking forces and frictional drag 
during installation, and the buoyancy force during construction backfill operation. 

J Details of Intermediate Jacking Station, or affirmative statement that no IJS is required: 

1. Number of stations, location, and jacking force. 
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2. Manufacturer’s approved repair procedure. 

K Pipe Lay Schedule for each drive. 

L Procedures: 

1. Complete launch procedure beginning with any modification to the approved shoring through 
installation of first pipe in ground. 

2. Procedure to prevent machine from dropping upon entrance into ground. 

3. Complete retrieval procedure beginning when the MTBM is approximately 10 feet outside of 
shaft or  before the approved shoring is modified to receive the MTBM. The procedure is to 
continue through pipe in seal and with ground stabilized. 

4. Procedure t o pr event soil from entering s haft du ring l aunch an d r etrieval of  t he t unneling 
equipment. 

M Contingency plan f or pot ential s ituations t hat m ay o ccur during t unneling o perations s hall be 
provided for the following scenarios. 

1. Spoils do not settle/separate with the equipment on site including at minimum slurry sampling 
frequency, sand content, and viscosity limits by soil type. 

2. Upon encountering an obstruction. 

3. More than 1.0 cubic yards of soil enters the shaft during launch and retrieval of the tunneling 
equipment. 

4. The jacking pressures start to increase rapidly and reasonable concern exists for completing 
jacking operations to the receiving shaft. 

5. The MTBM “freezes” within a typical pipe reach during jacking operations.  

N Survey plans including, but not limited to, the following: 

1. Verification of line and grade for tunneling operations. 

2. Verification of line and grade of the finished pipes. 

O Jacking Operations Log: 

1. A sample of logging reports and daily reports.  

2. Transcribe to paper and submit to the Engineer at the end of each shift the jacking operations 
log, which shall include the following: 

a. Position of the tunneling machine in relation to design line and grade. 

b. Number of each pipe installed and length of pipe. 

c. Position of IJS in the installed pipeline including exerted jacking force. 

d. Maximum jacking forces exerted on the pipe at each section. 

e. Starting and finish times for each crew shift each day. 
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f. Position of steering jacks. 

g. Inclination and torque of cutter head or auger. 

h. Face pressure of slurry and hydraulic pressure. 

i. Volume of pipe lubricant used, viscosity, and pumping pressure. 

j. Volume of backfill grout pumped and pumping pressure. 

k. Observations of settlement or heaving. 

l. Any available information requested by Owner. 

3. If an automated data recording system is available on the microtunneling system supplied it is 
to be o perational a nd t he c ontractor i s t o s ubmit a  s ample of  all i nformation available for 
recording, variations in sampling frequency, and formats. All automated data is to be provided 
to Owner on a daily basis. 

P. Permit – All documentation required by Caltrans for Line ‘C’ installation 

1.05 PROJECT CONDITIONS 

A. Anticipated ground and tunneling conditions along the proposed sewer tunnel is described in the 
Geotechnical Baseline report. 

B. Tunnels and other underground openings are classified as “potentially gassy” as described in the 
Contract Document.  Provisions of the Tunnel Safety Orders of the State of California and Code 
of Federal Regulations concerning potentially gassy underground work shall apply (29 CFR 1926 
Safety and Health Regulation of Construction (OSHA)) together with other applicable local, state 
and federal laws and regulations. 

C. All underground equipment, el ectrical an d m echanical s ystems, r egardless of t unnel 
classification, to have Class I, Division II designation.  Smoking and smoking materials will not be 
allowed at any time underground. 

D The pl ans s how permanent m aintenance hol e l ocations.  C hanging t heir l ocations m ay be 
possible but all changes shall be submitted to the Engineer for approval.  All work so performed 
for the Contractor’s convenience shall be at no additional cost to the OWNER. 

E Temporary j acking and receiving shafts shall be s ited and sized by  the Contractor considering 
overhead and underground utility conflicts, driveway access and traffic impacts. 

F Performance Criteria:  No ground settlement or heaving shall be allowed along Line “C.” Ground 
settlement or heaving during and after construction shall not exceed 1/2 inch along Line ”1” as  
measured above and along the centerline of the tunnel being installed. Unless otherwise noted, 
all surface improvements are to be restored to original condition at no additional cost to Owner. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A Sewer p ipe s hall be a di rect-jacked, non -pressure, c arrier pipe, s pecifically des igned f or 
microtunneling, conforming to: 
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1. City approved pipe system as indicated on Drawing S-2. 

2. Relevant sections of the SSPWC. 

3. Type and design of pipe selected shall be capable to withstand high jacking load anticipated.   

4. The pipe shall be round, smooth, and with flush-jointed outer surfaces. 

5. The en ds of  t he pi pe s hall be pe rpendicular t o t he l ongitudinal a xis of  t he pi pe with a 
maximum deviation of  n o more t han 5  mm/m ( 1/16 i nch pe r f oot) of  pi pe diameter, with a 
maximum of 6 mm/m (1/4 inch), measured with a square and a straight edge across the end 
of the pipe.  

6. Pipe ends shall be square and smooth so that jacking loads are evenly distributed against the 
pipe en d f aces w ithout p oint l oads w hen t he pi pe i s j acked. P ipe s hall b e c apable of 
withstanding the microtunneling jacking forces imposed by the process of installation, as well 
as the final in-place loading conditions. 

7. Grout or lubricant ports, at a minimum, are to be located at the mid point of the jacking pipe 
and not less than one port every 20 feet. 

8. The CONTRACTOR shall provide means of protecting the pipe’s corrosion protection barrier 
from being damaged in any way when working or traveling within the pipe.  

9. IJS outer s leeve and any other s teel s urface in contact w ith the s oil and  s ewage once 
installed shall be c onstructed of stainless steel of the same quality as the joint collar bands 
and shall be capable of withstanding the jacking forces. 

10. The Special A shall be marked with the sequential number followed by the letter “A” and the 
Special “B” shall be marked with the sequential number followed by the letter “B” (e.g., if the 
IJS is to be l ocated between pipes 18 and 19, the Special “A” shall be num bered 18-A and 
the Special “B” 19-B.)  

2.02  STEEL CASING 

A. Steel casing shall be Permalok or welded steel pipe. 

B. Inside surface of  t he s teel c asing s hall be smooth.  A ll f oreign obj ection, w elding burr and 
protrusion shall be removed. 

C. Provide grout hole openings if backfill grouting is required by this specification to fill the annular 
gap between the casing pipe and the ground.  

2.03 LUBRICATION 

A Lubrication shall consist of bentonite and/or polymers and water. Contractor shall bear expense 
of obtaining water from a potable water source. Polymers shall be non-toxic. 

B Use NSF 060 or equal, Clean Water-approved materials only. 

2.04 ANNULAR SPACE GROUT 

A Contact Grout:  Use contact grout to f ill the annular space between the steel casing and c arrier 
pipe.  Perform the work per requirements in SSPWC and Section 02432.  Maximum compressive 
strength of the grout at 28-day shall be 1,000 psi. 
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C Backfill Grout:  Use backfill grout to fill the space between the casing pipe and the ground.  Grout 
shall consist of a cementitious mix containing sand and water.  The Contractor shall also comply 
with backfill grout requirements as stated in Section 02431. 

C Grouting equipment shall have pressure regulating devices to prevent damage to the pipe. 

2.05 EQUIPMENT 

A. The Contractor shall be responsible for compliance with the following requirements. 

1. General:  T he t unneling system(s) s elected shall b e s pecifically des igned f or ex cavating, 
transporting, and separating the soil materials and subsurface conditions along the alignment 
as described in the Geotechnical Baseline Report. 

2. Microtunnel Boring Machine (MTBM): Use MTBM equipment that is capable of handling the 
various anticipated ground conditions. Only slurry MTBMs meeting the following requirements 
are permitted to be us ed for Line “C” and any  other reaches under the groundwater table. 
The requirements include: 

a. Be capable of maintaining the tunnel face under wet, dry, and adverse soil conditions and 
preventing loss of  g round t hrough t he m achine. The M TBM m ust p rovide s atisfactory 
support of the excavated face at all time. 

b. Be articulated to allow steering. 

c. Incorporate a suitable seal between the MTBM and the leading pipe. 

d. Provide p rotection t o t he electric and hydraulic m otors an d op erating c ontrols agai nst 
water damage. 

e. Use bi-directional drive on the cutter head wheel, and/or adjustable fins or other means, 
to control roll. 

f. Exert a c ontrollable pressure against t he f ace, du ring bot h ex cavation an d shutdown 
periods, to support the excavation face, prevent groundwater inflows, and prevent loss or 
heave of ground. A closed-face cutterhead designed to minimize loss of ground shall be 
provided. Control the volume of excavated material removed at the tunnel face and the 
machine advance rate to avoid over-excavation. 

g. The excavated diameter of the tunneling equipment along Line ‘C’ shall be no more 1-½ 
inches larger than the external diameter of the primary steel casing 

3. Automated Spoil Transportation: Provide a MTBM that includes an automated spoil 
transportation slurry system that balances the groundwater pressures by the use of a slurry 
pressure balance system. System shall be capable of adjustment required to maintain face 
stability f or t he pa rticular s oil condition en countered on t he Work and s hall monitor and  
continuously balance the face pressure to prevent loss of slurry or uncontrolled ground water 
inflow. The Contractor shall: 

a. Manage the pressure at the excavation face by use of the slurry pumps. 

b. Include a slurry bypass unit in the system to allow the direction of flow to be changed and 
isolated, as necessary. 

c. Have a spoil transportation system that has the capability for removal of soil in balance 
with excavation and advance. 
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4. Slurry S eparation E quipment:  P rovide a s lurry separation system t hat i s capable of t he 
following: 

a. Use NSF 060 or equal, Clean Water-approved materials only. 

b. Provide a dequate s eparation of  t he spoil f rom t he slurry s o t hat s lurry w ith sediment 
content anticipated during the tunneling operation can be r eturned to the cutting face for 
reuse. Use a mechanical separation plant, including scalping screens, shaker screens, de-
sanding and  de -silting cones, and centrifuge as deemed necessary by  t he p roject pl an.  
Appropriately contain spoil at the site prior to disposal.  

c. Use the type of separation process suited to the size of the tunnel being constructed, the 
soil type being excavated, and the workspace available at each jacking shaft location for 
operating the plant. 

d. Carefully monitor the composition of the slurry to maintain the slurry weight, gel strength, 
and viscosity limits defined by the Contractor’s Work Plan. 

5. Pipe Jacking Equipment: Provide a pipe jacking system with the following features: 

a. Main hydraulic cylinders mounted in a j acking frame located in the jacking shaft used to 
push the MTBM and pipe through the ground. 

b. Sufficient j acking capacity t o pu sh t he M TBM an d t he pi pe s tring bet ween t he s haft 
locations as proposed or indicated.  Main jacks shall exceed the anticipated jacking force 
by at least 20% or Intermediate jacking station(s) will be provided.  

c. Hydraulic cylinder extension rates which are synchronized with the excavation rate of the 
MTBM, as determined by the soil conditions. 

d. Uniform di stribution of j acking f orces o n t he end of  t he pi pe by  us e of  t hrust r ing an d 
packers. 

e. A pipe lubrication system that at all t imes lowers the friction developed on the surface of 
the pipe during jacking. 

f. Furnish an d oper ate an nular space grout s ystem s uitable f or any  r equired gr outing 
operations depending on the condition of the application. The grouting operation shall not 
damage adjacent utilities or other properties. Grout shall be injected at a pressure that will 
not distort or imperil any portion of the Work or existing installations or structures. 

6. Remote Control System:  Provide a MTBM remote control system with the following features: 

a. Allows for operation of the system without the need for personnel to enter the tunnel. Has 
a display available to the operator, showing the position of the shield in relation to a design 
reference together with other information such as roll, pi tch, complete guidance system, 
valve positions, thrust force, cutter head torque, rate of advance and installed length. 

b. Integrates the system of excavation and removal of spoil and its simultaneous 
replacement by  pi pe. A s ea ch pi pe s ection i s jacked f orward, t he c ontrol s ystem 
synchronizes all of the operational functions of the system. 

7. Active D irection Control:  P rovide a M TBM that i ncludes an a ctive di rection control system 
with the following features: 

a. Controls line and grade by a guidance system. 

b. Is capable of maintaining line and grade to the tolerances specified. 
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c. Provides a ctive s teering i nformation t hat i s m onitored a nd t ransmitted t o t he ope rating 
console. As a m inimum, this i nformation shall i nclude location of the laser beam on t he 
target and location of the cutter head. 

d. Provides positioning and operation information to the operator on the control console. 

8. Auger B oring equi pment: The A uger B oring method s hall only b e us ed i n soils ab ove t he 
ground w ater t able. Use Auger B oring equi pment t hat i s c apable of  handl ing t he v arious 
anticipated ground conditions.  Only Auger Boring equipment meeting the following 
requirements shall be permitted. The requirements include: 

a. The auger cutting head shall not be capable of protruding beyond the leading edge of the 
steel casing. 

b. The auger shall be removable. 

c. Grade shall be monitored through the use of a Dutch water level or approved equal. 

d. The carrier pipe shall be able to be installed within design line and grade tolerances. 

e. Provide spacers for the installation of the final sewer pipe to provide the minimum annular 
space as indicated or required. 

PART 3 - EXECUTION 

3.01 JACKING AND RECEIVING SHAFTS 

A The Contractor shall be r esponsible for designing and constructing jacking and receiving shafts 
for tunneling. 

B The tunneling machine shall not be launched on any drive until the appropriate receiving shaft is 
completed for retrieval of the tunneling equipment. 

3.02 WORK AREA PREPARATION AND MAINTENANCE 

A The Contractor shall be responsible for the following conditions: 

1. Clean working conditions inside the jacking operation area, including removal of spoil, debris, 
equipment, and other material not required for operations. Contractor shall not store pipe on 
any City streets unless the Engineer grants permission in writing.  

2. Power generation equipment and any other equipment operating on or with fuel or lubrication 
oils shall be provided with suitable oil and gas containment basins made of plastic lining and 
sand bags to ensure no loss of oil to drains or water courses or to contaminate the ground.  

3.03 INSTALLATION 

A Alignment Establishment: T he C ontractor s hall be responsible f or a dherence to t he f ollowing 
requirements and conditions: 

1. Retain a Professional Surveyor licensed in the state of California to survey the control points 
identified in the Contract Documents, exclusive of Owner provided control points indicated on 
the drawings. City surveyor will provide survey monuments on the ground surface to be used 
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on the p roject.  The contractor’s surveyor shall verify al l survey monuments that are used, 
and check baseline and benchmarks at the beginning of  the Work and r eport any errors or 
discrepancies to the Engineer.  

2. Establish and be r esponsible for accuracy of control for the construction of the entire Work, 
including Access Shaft locations, structures, excavation, pipe alignment, and grade. 

3. Establish control points sufficiently far from the tunnel operation not to be affected by ground 
movement. 

4. Check the primary control for the microtunneling system against an above ground 
undisturbed r eference at l east o nce e ach week o r not  gr eater than 2 00-foot i ntervals of  
pipeline constructed. 

B Tolerances:  The Contractor shall adhere to the following requirement and conditions: 

1. Sewer pipe installation shall not vary by more than 1-1/2 inches in horizontal alignment or 1 
inch in vertical elevation from any design point between shafts. 

2. Record t he e xact pos ition of  t he t unneling equipment at  50 -foot i ntervals o r a  m inimum of  
once per shift to ensure the alignment is within the specified tolerances. Make the survey at 
the t unneling equi pment t o al low i mmediate correction of  m isalignment bef ore allowable 
tolerances are exceeded. The tunnel guidance system may be used; however, select times to 
measure and record this information after the air temperatures have stabilized throughout the 
pipe to ensure accurate readings. 

3. When the excavation is off line or grade, return to the design line and/or grade at the lesser of 
(a) over the remaining portion of the drive, (b) at a rate of not more than 1-inch per 25 feet, 
and (c) not to exceed 50% of the maximum amount of deflection in each joint. 

4. If al lowable tolerances are exceeded, Contractor shall pay  al l costs for correction including 
City’s cost to redesign and re-inspection. 

5. No negative slope shall be acceptable 

C Launch and Retrieval:  The contractor shall implement appropriate procedures when the inflow of 
soil approximates 1.0 cubic yard and before settlement reaches the surface. 

D Tunneling and Jacking of P ipe:  The Contractor shall adhere to the following requirements and 
conditions: 

1. Keep t unnel excavation within t he l ines and g rades des ignated on t he C ontract D rawings, 
and within the tolerances specified herein. 

2. Synchronize the r ate of MTBM adv ance with t he r ate of  spoil r emoved t o av oid ov er-
excavation. 

3. Maintain an env elope o f l ubricant around t he e xterior of t he pi pe du ring j acking and  
excavation operation to reduce the exterior friction and possibility of the pipe seizing in place. 

4. Exert a controllable pressure against the face, during both excavation and shutdown periods, 
to s upport t he excavation f ace, prevent gr oundwater i nflows, and prevent l oss o r heave of 
ground. 

a. Minimum face pressure shall be 0.5 bar along Line “C” 

b. Minimum face pressure shall be 0.2 bar along Line “1” 
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5. Contractor shall not  e mploy w ater j etting of  t he ground t o advance t he pi pe w ithout pr ior 
written approval of the Engineer. 

6. If t he pi pe “ freezes” and the MTBM and/or pi peline is unable t o be m oved, the C ontractor 
shall 

a. Excavate a recovery access shaft with a location subject to review by the Engineer 

b. In areas w here recovery ac cess shaft s hall n ot b e p ermitted, as  al ong Line “ C”, t he 
Contractor shall be able to recover the MTBM from the launching shaft. 

7. In the event a section of pipe should be damaged during the jacking operation or joint failure 
occurs, a s evidenced by  visible g roundwater i nflow or  other observations, u se one of  the 
following procedures to correct the damage, as directed by the Engineer, and at no additional 
cost to the Owner: 

a. Slightly dam aged pipe t hat pas ses l eakage t est a nd m aintains pi pe barrel and j oint 
structural i ntegrity, m ay, i f ac cess i s possible, be  r epaired i n pl ace w ith a m ethod 
approved by the pipe supplier and if the proposed technique is accepted by the Engineer. 

b. Severely damaged pipe, or pipe where joint failure is evident, shall be removed from the 
excavation by surface excavation, or by jacking it through the excavation and removing it 
at the receiving shaft.  The removed pipe, after inspection is found to be without defect, 
may be j acked a s econd t ime by  being placed into the same pipe s tring at  the jacking 
shaft. 

8. Perform grouting as required to fill annular space and/or to control settlement.  The grouting 
pressure shall be the minimum required for completely filling the void and not damaging the 
pipe. 

E Intermediate Jacking Station: 

1. Intermediate Jacking Station ( IJS) shall be i nstalled per contractor’s plan or  when the main 
jacks at tain 80% of  t he I JS’s de signed j acking f orce w ithout ex ceeding t he m aximum 
allowable jacking force. 

2. Pipe repairs to be made at the IJS shall be of the same or compatible materials as the pipe 
and shall not reduce the inside diameter of the pipe and shall not create a pipe length longer 
than the lesser of two times the length of manufacture or 20 feet long. The repair shall be of a 
quality that does not void the original manufacturer’s warranty. 

F Obstructions: 

1. Remove, clear, or otherwise make it possible for the microtunneling/auger boring equipment 
and pipe to progress past or through objects in accordance with the Contractor’s submitted 
contingency plan. 

2. No additional c ompensation f or r emoving, c learing, o r ot herwise making i t p ossible f or t he 
microtunneling/auger boring equipment to progress past objects that are not obstructions will 
be paid. 

3. Payment for emergency rescue shafts, which includes the removal of the obstruction, shall be 
paid i f the obj ect m eets t he def inition of  an obs truction, an d s ubject t o t he f ollowing 
requirements: 

a. Notify t he E ngineer i mmediately upo n en countering an o bject t hat s tops t he f orward 
progress of the Work. 
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b. Upon written authorization by the Engineer, proceed with removal of the object by means 
of obstruction removal procedures in accordance w ith the Contractor’s approved 
submittals. 

c. The Emergency Rescue Shaft shall not be located in areas rejected by the Engineer. The 
Contractor's request shall include al l necessary permits and approvals, m inimize public 
inconvenience an d m inimize i mpacting ex isting f acilities. A dditional g round monitoring 
instrumentation will be required. 

4. The proposal of alternative methods for removing, clearing or otherwise making it possible for 
the microtunneling/auger bor ing equipment to progress past objects that does not  al low for 
the visual observation and measurement of the nature of the object to be made shall not be 
considered for additional payment. 

G Steel Casing: 

1. The use of primary steel casing will be required for the construction of Line ’C’ underneath 
the freeway.  The Contractor’s means and methods of construction shall comply with the 
Caltrans’ permit requirements. 

 
2 Use spacers to position and install the final sewer pipe inside the steel casing to the 

tolerance specified.  P rovide bl ockings pr eventing movement or  di splacement of  t he 
sewer pi pe during contact g routing.  M aintain a  m inimum 2 -inch a nnular r adial 
clearance all around  

H Backfill and Contact Grouting: 

1. Backfill grout to fill the annular space between the steel casing or jacked pipe and the 
excavated ground upon completion of the drive along Line ‘1’ if the radial annular gap is in 
excess of ¾ inch, unless otherwise specified by Contract DocumentsFill in the annular space 
between the sewer pipe and the steel casing using contact grout as indicated.  Use of 
Cellular concrete for contact grouting is not permitted. 

 
2. Perform the work in comply with requirements in Sections 02431 and 02432. 

 
3.04 NOISE MONITORING AND ABATEMENT 

A Implement measures necessary to mitigate noise impacts caused by the Work and to comply with 
requirements in Section 01561.  The following noise monitoring and abatement requirements are 
specific to the microtunneling/auger boring equipment operation: 

1. Provide equipment with enclosures or construct portable sound barriers to minimize noise 
impact. 

 
2. Provide a generator with a “residential” silencer and acoustic enclosure.  Provide a unit that 

meets the noise requirements of the City of Los Angeles. 
 
3.05 DISPOSAL OF MUCK AND EXCESS MATERIAL 

A Remove muck and excavated material from the project site in accordance with the conditions in 
the General Requirements. 

B. Identify a site for the legal disposal of muck and excess excavated material and dispose of same 
in accordance with all applicable Laws and Regulations. 
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3.06 SITE CLEANUP 

A Unless otherwise shown or specified, Contractor shall restore to their original condition all existing 
surface improvements damaged or removed as a result of microtunneling operations. 

3.07 QUALITY CONTROL 

A Perform a CCTV inspection of the completed pipeline.  Provide two color copies in DVD format to 
the Engineer. 

 
 
 

* * * * *  
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SECTION 02513 
ASPHALTIC CONCRETE PAVING 

 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION.  
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated in the Contract Documents and specified herein. 
 

B. Contractor shall coordinate the construction of asphaltic concrete paving with the excavation, the 
construction of concrete curb and gutters and other construction. 
 

C. This section covers the work necessary to construct the roadway, driveway and parking area as 
indicated on the drawings, complete, in place, in accordance with the requirements of the Contract 
Documents.  

 
1.2 RELATED SECTIONS: 

 
 

A. Section 02110 Site Clearing and Grubbing 
 

B. Section 02200 Earthwork. 
 

C. Section 02810 Irrigation System. 
 

D. Section 02950 Landscaping. 
 

E. Section 03300 Concrete Work. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 

B. Work of this section shall be performed in accordance with the Standard Specifications for Public 
Works Construction (SSPWC), latest edition; Los Angeles City Bureau of Engineering Brown Book, 
latest edition; Los Angeles City Building Code and Amendments, unless otherwise specified herein. 

 
1.4 QUALITY ASSURANCE 
 
 

A. Quality assurance will be provided by the INSPECTOR. The CITY will provide inspection at  the 
asphalt plant and laboratory services within 50 miles of the geographical limits of the CITY. The 
CONTRACTOR shall be responsible for quality control. 
 

B. Employees: Use adequate number of skilled Contractor's employees who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified requirements 
and the methods needed for the proper performance of the work of this Section. 

 
C. Asphaltic C oncrete P roducers Q ualifications: Use onl y mat erials f urnished by  a bul k as phaltic 

concrete producer regularly engaged i n produc tion of  hot -mix, hot  l aid bi tuminous concrete and 
approved by Los Angeles City Bureau of Engineering. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM ASPHALTIC CONCRETE 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PAVING 
W.O. NO. EW40019F 02513-2 

D. Permit: Submit inspection and material certificates to the governing authorities and pay for all required 
permits, plan check, inspection and fees. Arrange for and make required inspections and tests. 
 

E. Survey: The Contractor shall furnish all surveying necessary for the works. All works shall conform to 
the lines, elevations and grades. The Contractor shall submit the grade sheets to the City Engineer for 
review. 

 
1.5 SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS, and the requirements 
of this section. 
 

B. Samples: Prior to the delivery of specified aggregate to the site, the CONTRACTOR shall submit 
samples of the material for the INSPECTOR’s acceptance in accordance with SSPWC Section 4-1.4. 
Samples shall be typical of materials to be furnished from the proposed source and in conformance 
with the specified requirements. 
 

C. The CONTRACTOR shall formulate a job-mix formula using the Marshall Method in accordance with 
SSPWC Section 203-6.3.2 and submit it to the ENGINEER for approval. The resultant mixture shall 
have Marshall properties conforming to SSPWC Section 203-6.3.2. 
 

D. Certificates:  
 

1. Twenty days prior to the delivery of aggregates, asphalt materials, and paving mixes to the project 
site, the CONTRACTOR shall submit to the ENGINEER certificates and test results of compliance 
of such materials with these Specifications signed by the materials producer and the asphalt 
paving subcontractor and stating that materials meet or exceed the specified requirements. 

 
2. Where laboratory testing is specified herein, the CONTRACTOR shall employ an independent 

testing laboratory to conduct such tests and submit certificates of the test results. 
 

3. Certificate of Weigh Masters or certified delivery tickets for each truckload of asphaltic material 
delivered to the job-site. 

 
E. Equipment: List all equipments including the milling machine, spreader, roller, etc. intended to be 

used in this project. 
 

F. Spreading Schedule: At least 5 working days prior to commencing work, Contractor shall submit its 
spreading schedule to the City for approval. The schedule shall contain minimum two (2) phases to 
allow residents on the street to be sealed or paved ample “on street” parking within a reasonable 
distance from their homes. The Contractor shall notify the residents and business of the work and 
post temporary “no parking” signs.  

 
1.6 DELIVERY STORAGE AND HANDLING 
 
 

A. Delivery: Deliver materials, products, and equipment to the job site allocated by the contract. Deliver 
asphaltic concrete to the job-site in canvas covered trucks if necessary to maintain the specified 
spreading temperature. 
 

B. Storage: Store materials at locations where specified and/or not interfering with work operation of this 
project. 
 

C. Handling: Handle materials, etc. safely and avoiding damage to such materials prior to installation.  
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1.7 ENVIRONMENTAL CONDITIONS 
 
 

A. Do not apply bituminous materials when the base surface is wet or contains an excess of moisture 
which would prevent uniform distribution and the required penetration. 

 
B. Construct asphaltic concrete surface course only when the ambient temperature is above 40 degrees 

F. when the underlying base is dry and when it is not raining. 
 
1.8 PROTECTION 
 

A. Furnish, erect and maintain fences, barrier lights and signs as necessary to adequately protect the 
public, existing work and work under this Contract as prescribed by the Los Angeles City Department 
of Building and Safety. 
 

B. Unless noted otherwise, all existing utility structures beneath the pavement shall be protected from 
any operations. No impact tool shall be allowed in demolition of existing pavement. All sewerage and 
storm structures, ut ility vault, etc. extending 2 inches or more above the new subgrade shall be 
removed by the Contractor to the new subgrade before paving. Structures projecting less than 2 
inches above the subgrade may be paved and later adjusted to grade. 
 

C. Protect the asphaltic concrete paved areas from traffic at least 4 days until the sealer is set and cured 
and does not pick up under foot or wheeled traffic. 
 

D. Maintain vehicular and pedestrian traffic in accordance with W.A.T.C.H. (Work Area Traffic Control 
Handbook), latest edition. 
 

1.9 ALTERATIONS, REPAIRS AND REPLACEMENT 
 
 

A. As required for complete construction of the project; materials and construction to match existing 
adjacent work in quality and appearanc e and t o conform to appl icable prov isions of  the Project 
Manual. 

 
1.10 RECORD DRAWINGS 
 
 

A. Required: Clearly mark changes, deletions and/or additions to the work of this Section conforming to 
provisions of Section 30 - RECORD DRAWINGS AND RECORD PROJECT MANUAL. 

 
1.11 REMOVAL AND CLEAN-UP 
 
 

A. Remove and recycle all surplus materials, debris and rubbish resulting from work of this Section. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. General: The CONTRACTOR shall make all tests necessary to locate a source of materials that meet 
the Specifications. Final approval of the aggregate material will be based on tests of material taken by 
the CONTRACTOR from the compacted base course. 
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B. Base Course: rushed aggregate for the base course shall consist of crushed rock and rock dust and 
shall c onform t o t he requi rements of  S SPWC S ection 200 -2 UNTREATED BASE M ATERIALS. 
Crushed slag base will not be allowed. 

 
C. Asphalt Cement: Asphalt cement for binder shall be PG 64-10 paving asphalt and shall conform to the 

requirements of SSPWC Section 203-1 PAVING ASPHALT and Section 302-5.3 Prime Coat 
 
D. Prime Coat: Asphalt to be used for a prime coat shall be liquid asphalt SC-250 and shall conform to 

the requirements of SSPWC Section 203-2 LIQUID ASPHALT. 
 
E. Tack Coat: Asphalt emulsion shall be CSS-1 or CSS-1h and shall conform to the requirements of 

SSPWC Section 203-3 EMULSIFIED ASPHALT and Section 302-5.4 - TACK COAT 
 
F. Asphalt Concrete:  

 
1. The SSPWC, Section 203 -6 - ASPHALTIC C ONCRETE for hot  pl ant mi xed aggregate and 

asphalt, produc ed by  an approved commercial asphalt paving pl ant, ex cept as  modi fied 
hereinafter: 

 
2. Asphalt Cement: The Caltrans Stanrdard Specifications Section 92-1.02(B), for steam refined 

paving asphalt, PG64-10-75 Blows Viscosity Grade, mixed with the aggregate at a rate specified 
in SSPWC Section 203-6.3 - ASPHALT CONCRETE MIXTURES. 

 
3. Two course AC Paving: The base course (first course) shall be Class B - PG64-10-75 with 3/4 

inch maximum size aggregates; top course (second course) shall be 2 inches thick weaving 
surface course, Class C2 – PG64-10-75 with ½-inch maximum size aggregates. 

 
G. Seal Coat: A fog seal coat, slow setting type emulsified asphalt (Grade SS-1h) of Section 203.3 - 

EMULSIFIED ASPHALT of the SSPWC, diluted with equal parts of water. 
 
H. Parking Lot Striping and Markings: Material shall be Fuller "Traffic Line Paint" or J.E. Bauer Co., 

"Zonelac Traffic Paint". Color shall be white except that handicapped emblem and adjacent parking 
stall lines shall be "blue" color". The coating shall be minimum 15 mil thick. 

 
I. Headers and Stakes: Redwood, Construction Grade in conformance to the SSPWC, Section 302-5.5 

DISTRIBUTION AND SPREADING. Headers to be 2-inches x 6-inches size (within 2 inch of the 
thickness of pavement) with 2-inches by 4-inches stakes. 

 
J. Concrete Wheel Bumpers: 

 
1. Units: Precast reinforced concrete bumpers manufactured by Consley and Montigney, El Monte, 

California, phone (626) 283-2771, or equal. 
 
2.  Size: Four feet long; 5 3/8 inches high x 7 5/8 inches wide with sides chamfered so that top side 

will be 2 1/8-inches wide. 
 
3. Materials: 

 
a. 3250 psi concrete at 28 days. 
 
b. Steel drift pins (3/4-inch diameter by 24-inches long), two required for each unit. 
 
c. 2-inches reinforcing bars by length of unit, 2 required. 
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4. Construction: 
 

a. Forms and reinforcement in conformance with requirements of Section 03300 - CAST-IN-
PLACE-CONCRETE, including 28-day curing period prior to delivery. 

 
b. Holes formed for drift pins; located 9-inches from each end of unit; reinforcing to run full 

length of the unit. 
 
c. Finished to simulate poured-in place concrete; without rock pockets, broken corners and 

other defects. 
 

5. Curing: Allow units to cure full 28 days before installation. 
 

K. Grout To Fill Pin Holes: Non-shrink grout; Embecco by Master Builders inc., 8978 Haven Ave., #A, 
Rancho Cucamonga, CA 91730, (800) 228-3318] or equal.  

 
L. Disable Parking Sign: Disabled Parking signage shall comply with ADA Accessibility Guidelines for 

Buildings and Facilities (ADAAG) section 4.30 Signage. 
 
 
PART 3 - EXECUTION 
 
 
3.1 SURFACE CONDITIONS 
 
 

A. Examine the areas and conditions under w hich w ork of  t his S ection w ill be perf ormed. Correct 
conditions detrimental to timely and proper completion of the work. Do not proceed until detrimental 
conditions are corrected. 
 

3.2 EXCAVATION AND BACKFILL 
 
 

A. Excavation and backfill are specified in Section 02200 EARTHWORK. 
 
3.3 PREPARATION OF SUBGRADE 
 
 

A. Shape subgrade to the grades shown on the Drawings and roll with a three-wheeled power roller 
weighing approximately 10 tons. Compression under the rear wheels shall be at least 325 pounds per 
inch of wheel width. Other rollers may be used subject to prior acceptance by the ENGINEER. As the 
rolling of the subgrade proceeds, dig out all soft or spongy areas and fill the resulting holes with 
suitable material satisfactory to the INSPECTOR. Dispose of excess materials resulting from the 
grading. Do not use rollers adjacent to structures where such use may cause damage. Where the 
base course abuts structures and compaction with a roller is not practicable, compact the area with 
pneumatic tampers or other approved equipment. 
 

B. Use of the prepared subgrade for hauling will not be permitted. The CONTRACTOR shall protect the 
prepared subgrade from all traffic. 

 
C. The subgrade shall be maintained in the finished condition until the first succeeding course is placed. 

 
3.4 PLACEMENT OF BASE COURSES  
 
 

A. In accordance with Section 301-2 - UNTREATED BASE of the SSPWC. 
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B. Base: 
 

1. Spread the specified base material to a thickness providing the compacted thickness. 
 
2. Compact over the full width until a density of 95 percent. 

 
C. Smoothness Tolerance: Provide the lines and grades within a tolerance of 3/8" in ten feet. 

 
D. Deviations: Correct by removing materials, replacing with new materials, and reworking or recom-

pacting as required. 
 
E. Moisture Content: Use only the amount of moisture needed to achieve the specified compaction. 
 

3.5 APPLICATION OF PRIME COAT 
 
 

A. A prime coat shall be applied in conformance with SSPWC Section 302-5.3. 
 
3.6 CONSTRUCTION OF ASPHALT CONCRETE PAVEMENT 
 
 

A. Lay asphalt concrete over the aggregate base in accordance with the SSPWC Section 302-5.5. The 
method of proportioning, mi xing, t ransporting, l aying, proc essing, rolling t he mat erial, and t he 
standards of workmanship shall conform to the applicable requirements of SSPWC Section 302-5 
ASPHALT CONCRETE PAVEMENT. At no time shall the coarse aggregate that has segregated from 
the mix be scattered across the paved mat. 

 
B. A tack coat of emulsified asphalt shall be applied to the first lift of the pavement prior to placing the 

second lift. Application shall be in conformance with SSPWC Section 302-5.4. 
 

C. The INSPECTOR will examine the base before the pav ing has begun. The CONTRACTOR will 
correct any def iciencies bef ore t he pav ing i s s tarted. Roll eac h l ift of  t he as phalt c oncrete and 
compact to 95 percent of the density obtained with the California Kneading Compactor per California 
Test 304. The grade, line, and cross section of the finished surface shall conform to the Drawings. 

 
3.7 PARKING AREA STRIPING AND MARKINGS 
 
 

A. Materials: As hereinbefore specified. 
 

B. Lines: 4-inches wide. 
 

C. Arrows: 12-inches stroke, with proportionate head. 
 

D. Letters: 24-inches high], 4-inches strokes. 
 

E. Disabled Emblem: An international Symbol of Accessibility Symbol shall be stenciled at the rear 
parking space. Each accessible parking unloading zone shall also be marked. 

 
F. Preparations: All surfaces to be free of dirt, grease or other foreign materials. 
 
G. Application: Apply one heavy undiluted coat with traffic line painting equipment in locations indicated 

on the Contract Drawings in uniform coverage, free from light spots and with all edges clean-cut, 
straight line and true. Paint by spray can shall not be allowed. Minimum dry paint thickness shall be 
15 mils. 
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3.8 DISABLE PARKING SIGN 
 
 

A. Located as per the requirements of  A DA A ccessibility G uidelines f or B uildings and F acilities 
(ADAAG). 
 

B. Prepare subgrade for the concrete footing inaccordance with Section 02200 - EARTHWORK. 
 

C. Install concrete footing, post and s ign in accordance with the requi rements of  ADA Accessibility 
Guidelines for Buildings and Facilities (ADAAG). 

 
3.9  CONCRETE WHEEL BUMPERS 
 
 

A. Secure bumpers in place with steel drift pins, two per bumper, driven to at least 1/4-inch below the top 
surface of the unit; fill holes with specified nonshrink grout to top surface of the unit. 

 
3.10 CLEANUP 
 
 

A. Clean all debris and unused materials from the paving operation. Clean all surfaces that have been 
spattered or def aced as  a res ult of  t he pav ing operat ion. Asphalt or as phalt s tains w hich are 
noticeable upon surfaces of concrete or materials which will be exposed to view shall be promptly and 
completely removed. Cleaning shall be done in a manner that will not result in any discharge of 
contaminated materials into any catch basin. 

 
3.11 PROTECTION 
 
 

A. In addition to the requirements for protection stipulated in the governing standards, CONTRACTOR 
shall prot ect al l adj acent c oncrete an d mas onry s o t hat no damage w ill oc cur as  t he res ult of 
subsequent construction operations. All damage or discoloration shall be repaired to the satisfaction 
of ENGINEER before final acceptance. 

 
B. Special care shall be taken to prevent bituminous materials from spraying or splashing. Adjacent 

construction shall be protected by covering with suitable fabric or paper. 
 
 
 

* * * * * * 
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SECTION 02527 
CONCRETE CURBS AND SIDEWALKS 

 
 
 
PART 1 - GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated in the Contract Documents and specified herein. 

 
B. This section covers the work necessary to construct the concrete curbs, gutters and sidewalks as 

indicated on the drawings, complete, in place in accordance with the requirements of the Contract 
Documents. In addition, this section covers the work necessary to reconstruct concrete sidewalks, 
curb, and gutter. 

 
C. All existing sidewalks, and curb and gutters disturbed or damaged during construction of new work, or 

indicated on the drawings to be demolished and replaced shall be reconstructed to the lines, grades, 
and cross section indicated on the drawings or as directed by ENGINEER to restore them at their 
original locations unless i ndicated otherwise on the drawings. The width and thickness of 
reconstructed sidewalks are to be the same as  the original s idewalks and s hall be v erified w ith 
ENGINEER prior to reconstruction. Replacement concrete curb and gutter shall match the existing 
curb and gutter.  

 
D. The CONTRACTOR shall be responsible for removal, construction, reconstruction, and adjustment as 

necessary to all existing or new manholes tops, curb and gutter, and area drainage structures to 
match new grades as needed. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 02200 Earthwork 
 
B. Section 02232 Preparation of Subgrade 

 
C. Section 03100 Concrete Formwork 

 
D. Section 03290 Joints in Concrete 

 
E. Section 03300 Cast-In-Place Concrete 

 
F. Section 03370 Concrete Curing 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 

B. Work of this section shall be performed in accordance with the Standard Specifications for Public 
Works Construction (SSPWC). 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
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1.5 QUALITY ASSURANCE 
 
 

A. Comply with the applicable Reference Specifications of the GENERAL REQUIREMENTS. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 FORMS 
 
 

A. Form material shall be in conformance with SSPWC Section 303-5.2. 
 
2.2 CRUSHED MISCELLANEOUS BASE 
 
 

A. Crushed Miscellaneous Base shall conform to 200-2.4 of the Standard Specification for Public Works 
Construction. 

 
2.3 EXPANSION JOINT FILLER 
 
 

A. Expansion joint filler shall be 1/4-inch thick, preformed asphalt-impregnated, expansion joint material 
conforming to ASTM D 994. 

 
2.4 CONCRETE 
 
 

A. Refer to Section 03300 Cast-In-Place Concrete. 
 
2.5 CURING COMPOUND 
 
 

A. Refer to Section 03370 Concrete Curing. 
 
2.6 EXCAVATION AND BACKFILL 
 
 

A. Refer to Section 02200 Earthwork. 
 
 
PART 3 - EXECUTION 
 
 
3.1 EXCAVATION AND BACKFILL 
 
 

A. Excavation and backfill shall be in conformance with Section 02200 Earthwork 
 
3.2 PREPARATION OF SUBGRADE 
 
 

A. Preparation of subgrade shall be in conformance with Section 02232 Preparation of Subgrade. 
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3.3 PLACING CRUSHED MISCELLANEOUS BASE 
 
 

A. Crushed Miscellaneous Base shall be in conformance with the SSPWC Section 301-2.2. 
 

B. Crushed Miscellaneous Base shall be compacted in conformance with SSPWC Section 301-2.3. 
 
3.4 SETTING FORMS 
 
 

A. Setting forms shall be in conformance with SSPWC Section 303-5.2.1. 
 
3.5 SLIP FORMING  
 
 

A. Slip-form equipment shall be in conformance with SSPWC Section 303-5.2.2. 
 
3.6 EXPANSION JOINTS 
 
 

A. Expansion joints shall be constructed in conformance with SSPWC Section 303-5.4.2. 
 
3.7 WEAKENED PLANE JOINTS 
 
 

A. Weakened plane joints shall be placed in conformance with SSPWC Section 303-5.4.3. 
 
3.8 PLACING CONCRETE 
 
 

A. Concrete shall be placed in conformance with SSPWC Section 303-5.3. 
 
3.9 FINISHING 
 
 

A. General:  Finishing shall be completed as specified herein for the type work being performed. 
 

B. Curb:  The stripping of front forms and finishing of curb shall be in conformance with SSPWC Section 
303-5.5.2. 

 
C. Walk:  The finished surface of the walk shall be in conformance with SSPWC Section 303-5.5.3. 

 
D. Gutter:  The gutter shall be finished in conformance with SSPWC Section 303-5.5.4. 

 
E. Access Ramps and Driveways: The Access Ramps and Driveways shall be finished in conformance 

with SSPWC Section 303-5.5.5. 
 
3.10 CURING 
 
 

A. Refer to Section 03370 Concrete Curing. 
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3.11 PROTECTION 
 
 

A. In addition to the requirements for protection set forth in the governing standards, CONTRACTOR 
shall prot ect al l adj acent c oncrete and mas onry s o t hat no damage w ill oc cur as t he res ult of 
subsequent construction operations. All damage or discoloration shall be repaired to the satisfaction 
of ENGINEER before final acceptance.  

 
 
 

* * * * * * 
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SECTION 02720 
PIPE REAMING 

 
 
 
PART 1 - GENERAL 
 
 
1.1   DESCRIPTION 
 
 

A. This specification covers the requirements for renewal and upsizing of an existing 16-inch VCP 
sanitary sewer using a pipe reaming system including removal and replacement of service lateral 
connections, renewal of connections to manholes, finishing renewed pipelines, and abandoning 
existing VCP in place. 

 
1.2 DEFINITIONS 
 
 

A.   Pipe Reaming: A trenchless process of using a Horizontal Directional Drill (HDD) with appropriate 
reamer to grind and pulverize the existing pipe, flush the pulverized pipe material and drilling fluid 
through the existing pipe to a retrieval point, and simultaneously installing a new pipe of equal or 
larger diameter in place of the existing pipeline.   

 
B. Host Sewer Main:  Pipeline designed to convey sewerage subject to the pipe reaming system. 
 
C. Replacement Pipe:  Pipe inserted into the host sewer main by pipe reaming system. 
 
D. Continuous Pipe: High Density Polyethylene (HDPE) pipe, with welded joints, assembled and 

inserted so as to form a continuous section between access pits. 
 
E. Renew Lateral:  Replace service lateral in public space or easement. 
 
F. Abandonment in-place:  Disconnect, fill with grout or concrete and cap any portions of the existing 

VCP that will not be removed through the pipe reaming process and left in place at the end of the 
work. 

  
1.3 QUALITY ASSURANCE 
 
 

A.   The contractor shall have prior experience with this type of installation, demonstrate proof of 
instruction by the licensor, or provide on site services of the licensor until such time the 
contractor's competency to perform the work is satisfactory to the Owner and/or Engineer.  

 
B.   Personnel performing fusing of HDPE pipe and fittings: 

 
1. Certified by manufacturer of fusing equipment having successfully completed training in:  
 

a. Handling replacement pipe materials. 
b. Butt fusion of pipe joints, saddle fusion of fittings for service laterals. 
c. Operation and maintenance of all equipment to be used. 

 
C. Certificate of Training includes at a minimum: Installer’s name, date of issuance, and process or 

product the person is certified to install. 
 
D. Make available for inspection all information regarding production, delivery, handling, and storage 

aspects of replacement pipe. 
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E. Certification that backup equipment is available and can be delivered to project sites within 24 
hours. 

 
F. Contractor: Internally inspect pre-reaming and post-reaming work. 
 

1.4 SUBMITTALS 
 
 

A. Contractor shall submit a work plan to include. 
 

1. Pipe reaming plan including at a minimum: 
 

a.   Description of process to be used. 
b.   Replacement pipe and fitting selection and composition. 
c.   Design calculations for installations. 
d.   Soil impacts. 
e.   Live load and dead load impacts. 
f.   Recommended manufacturer’s installation procedures.  
g.   ASTM references and third party test reports. 
h.   Storage and handling requirements. 
 

2.   Plan for locating, exposing and re-connecting service laterals and restoring manhole 
connections. 

 
a.   Manhole connection to include waterstop/pipe restraint. 
 

3.   Proposed point repair method. 
 
4.   Temporary bypass pumping plan to meet the requirements of Specifications Section 02999.  
 
5.   Emergency plan. Maintain a copy of emergency plan on site for duration of project. 
 
6.   Traffic control plan 

 
B. The Contractor shall submit the following: 
 

1.   Certificates of Compliance for raw materials, pipe, joints, fittings, and service connections. 
 
2.   Certificates of Training for process to be used.   
 

a.   Include installer’s name, date of issuance and process for which certified. 
 

3.   Certificates of training for joint fusion, if applicable. 
 
4.   Pre-reaming and post-reaming CCTV inspection reports.  Complete post-reaming inspection 

after reaming process, reconnection of laterals and renewals are completed. 
 
5.   Pulling log to include Allowable Tensile Load (ATL) and duration of pull of the replacement 

pipe. 
 
6.   Field testing results. 

 
1.5 DELIVERY AND STORAGE 
 
 

A. Transport, handle, and store pipes and fittings as recommended by manufacturer. 
 

B. Replace pipe or fittings damaged before or during installation at no additional cost to the Owner. 
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PART 2 - MATERIALS 
 
 
2.1 MATERIALS 
 
 

A.   General: 
 

1.   Metal in saddles, clamps and appurtenances: 300 or 304 stainless steel following ASTM 
A240. 

 
2.   Elastomeric materials, gaskets, clamps, connectors: oil resistant and manufactured following 

ASTM F477. 
 
3.   Fittings: 
 

a.   Pressure rated and classified same as adjoining pipe. 
b.   Inside diameter to match inside diameter of adjoining pipe. 
c.   Designed for pipe reaming applications. 

 
B. HDPE pipe, joints, and fittings: 
 

1.   Polyethylene: Minimum cell classification PE 345464E following ASTM D3350. 
 
2.   Material designation: PE 3608 following ASTM F714. 
 
3.   Hydrostatic Design Basis at 73.4 degrees F: 1,600 psi following ASTM D2837 
 
4.   Pipe: 
 

a.   Manufactured, and sized following ASTM F714.  
 
b.   Minimum wall thickness: SDR 17. 
 
c.   Measure length to provide continuous, homogeneous pipe from manhole to manhole with 

enough extra length to allow for relaxing and finishing off at manholes. 
 
d.   Interior Pipe color:  
 

1) Use fully bonded light-colored interior liner meeting specifications above. 
 

e.   Pipe Markings:  
 

1)    Mark following ASTM F714. 
2)    Legibly marked in green to identify as sewer pipe.  
 

f.   Approved Pipe Manufacturers: 
 

1)    Performance Pipe, Division of Chevron Phillips Chemical Company, LP. 
2)    Rinker Materials Poly Pipe Division. 
3)    Or Approved Equal. 
 

5.   Molded fittings: 
 

a.   Manufactured, sized and marked following ASTM D3261. 
 

6.   Field fabricated fittings: 
 

a.   Stock manufactured, sized and marked following ASTM F714. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PIPE REAMING 
W.O. NO. EW40019F 02720-4 

7.   Joint connection minimum requirements: 
 

a.   Continuous pipe: assemble pipe lengths in field with butt-fused joints following ASTM 
D2657 and approved submittals or with electrofused joints following approved submittals.  
In case of conflicts between ASTM D2657 and approved submittals or if the ASTM 
reference is nonspecific, follow approved submittals.  

 
1)    Joint strength: equal to or greater than pipe strength. 
 

b.   Excavations for pipe reaming insertion or depression removal made between manholes: 
join pipe ends using butt-fused joints or electrofusion coupling. 

 
1)    With Engineer’s approval, use full circle seal clamps specified herein or seal and 

restraint type mechanical couplings manufactured by Dresser Piping Specialties or 
Smith-Blair, Inc. or approved equal. 

 
C. Manhole Connection Materials: 
 

1.   Concrete:  
 

a.   High strength, non-shrink, chemical resistant. 
b.   Cures in presence of water. 
 

2.   Approved Manufacturers of Flexible Gasket Connector: 
 

a.   A-Lok. 
b.   Kor-N-Seal. 
c.   Fernco. 
d.   Or Approved Equal. 
 

3.   Approved Manufacturers of Fused-on Waterstop: 
 

a.   ISCO Industries Wall Anchor. 
b.   Central Plastics Electrofusion Flex Restraint. 
c.   Or Approved Equal. 
 

4.   Approved Manufacturers of Hydrophobic Grout for Oakum Collar: 
 

a.   Avanti AV 202. 
b.   DeNeef Hydro Active Sealfoam. 
c.   Or Approved Equal. 

 
D.   Lateral Reconnections: 
 

1.   Heat fusion or electrofusion saddles: 
 

a.   Nominal inside diameter of existing service. 
 
b.   Heat fusion saddles and electrofusion saddles: made of polyethylene pipe compound 

following ASTM D3350 and suitable for fusion welding to polyethylene pipe.   
 

1)    Branch saddle style or approved equal. 
 

c.   Approved Manufacturers: 
 

1)    Molded Branch Saddle, Performance Pipe, Division of Chevron Phillips Chemical 
Company, LP. 
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2)    Rinker Materials Poly Pipe Division. 
 
3)    Electrofusion Branch Saddle, Central Plastics Company. 
 
4)    Or Approved Equal. 
 

2.   Insertion connections: 
 

a.   Nominal inside diameter of existing service. 
 
b.   Approved Manufacturers. 
 

1)    Inserta Fittings Co.  
2)    Or Approved Equal. 
 

3.   Strap-on saddles: 
 

a.   Utilized only when heat fusion, electrofusion, or insertion saddles are not possible.   
 

1)    Requires prior approval from Engineer. 
 

b.   Made of polyethylene pipe compound following ASTM D3350 with stainless steel bands 
and fasteners, 50 year polyurethane gasket, and backup plate.   

 
1)    Strap-on-saddle type, tee saddle, or approved equal. 
 

c.   Approved Manufacturers: 
 

1)    JCM Industries, Inc. 
2)    Romac Industries. 
3)    Or Approved Equal. 

 
E. Connection Appurtenances: 

 
1.   Use Full Circle Elastomeric Seal Clamps for joining plain ends of pipe. 
 

a.   Rubber sleeve coupling with stainless steel shear ring. 
 
b.   Following ASTM C1173. 
 
c.   Approved Manufacturers: 
 

1)    Fernco. 
2)    Mission Rubber Company Flex-Seal. 
3)    DFW by NDS. 
4)    Or Approved Equal. 
 

2.   Joint lubricants: 
 

a.   Following manufacturer recommendations. 
b.   Apply with brush or hand-apply. Spray application not permitted. 
 

F.   Flowable Fill: 
 

1.   Flowable fill shall be made of cement, sand and fly ash. The mix design shall be 50 lbs of 
cement, 250 lbs of fly ash, 2,850 lbs of cement, and 500 lbs of water for one cubic yard of 
flowable fill.  
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PART 3 - EXECUTION 
 
 
3.1 MAINLINE PREPARATION 
 
 

A. Respond to project site within 2 hours of Engineer’s notification of problem on site.  All costs due 
to failure to respond within prescribed time will be borne by Contractor. 

 
B. Bypass Pumping: 
 

1.   Bypass pumping and temporary handling of sewage flow shall be in accordance with 
Specifications Section 02999.  

 
C. Pre-reaming Inspections: 
 

1.   Perform internal CCTV inspections per the latest SSPWC Section 500-1.1.5 and as amended 
by the City of Los Angeles Brown Book.   

 
2.   Confirm, locate, and identify by building address all existing connections and services 

attached to host sewer main.  Provide log to Engineer. 
 
3.   Confirm that host pipe is ready for reaming.  Demonstrate on CCTV recording that major 

sags (25% of existing pipe diameter or larger) were realigned and obstructions, offset joints, 
missing or collapsed pipe that could interfere with reaming process were removed. 

 
4.   Notify Engineer if reaming is not viable.  Provide Engineer with pre-inspection CCTV 

recording to support assertion. 
 

D. Locate and protect existing utilities. 
 

E. External Point Repairs Prior to Reaming: 
 

1.   Prior to reaming, perform external point repair to remove sags, offset joints and reaming 
constrictions or obstructions that can not be removed internally, and that may impede 
process or prevent successful completion.. 

 
F. Maintaining Invert and Slope: 
 

1.   Ascertain elevations of upstream manhole invert and downstream manhole invert of host 
sewer main to be reamed as well as intermediate point on mainline for verification that line 
and grade is maintained. 

 
1.8 MANHOLE PREPARATION 
 
 

A.   Manholes not scheduled to be removed and through which the reamer will pass, shall have the 
invert removed sufficiently to allow the reamer to pass without deflection and allow for a 
structurally sound repair/replacement of the invert 

 
1.9  REAMING AND PIPE INSTALLATION 
 
 

A. Disconnect laterals from host sewer main following approved submittals. 
 
B. Provide access pits as required to facilitate pipe reaming insertion process.   

 
1.   Locate pits as shown on Contract Drawing C-25 to minimize interference to vehicular traffic 

and inconvenience to public.  Pipe shall immediately follow the reamer through the bore 
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channel. The reamer overcut should not exceed the maximum diameter of the replacement 
product by more than 3 inches. No final cuts or connections to HDPE shall be made to the 
pipe less than four hours after the pipe has reached its' final position. 

 
2.   Use sewer house connection locations, changes in sewer line and grade, and sags as access 

pit locations, and provide access to the sewer from both directions.   
 
3.   Prevent damage to adjacent areas during reaming process. 

 
C. Do not exceed approved submittal insertion rate or force at any time. Maintain logs verifying rate 

and force did not exceed submitted calculations. 
 
D. Use approved lubricant to ease installation friction.  Match lubricants to soil and insertion 

conditions. 
 
E. Dispose of any slurry generated by the installation in accordance with all applicable local, state 

and federal regulations 
 
F. Remove irregular internal bead projections that are not uniform and rolled-back from butt-fused 

joints. 
 
G. Remove and replace improperly reamed sewer mains at no additional cost to the Owner. 
 
H. Contractor is responsible for all costs related to inaccurately located or misidentified live/active 

sewer house connections.   
 

1.   Re-connect missed or active taps and abandon erroneously opened connections at no 
additional cost to the Owner. 

 
1.10 RELAX PERIOD 
 
 

A. Allow inserted HDPE pipes to rest for a period of 4 hours before cutting and trimming 
replacement pipe or making any manhole connections.  

 
B. If replacement pipe exhibits retraction, at end of relax period and after flexible manhole 

connectors’ grout has set, anchor HDPE pipe at manholes following approved submittals. 
 
C. After relax period, cut and trim replacement pipe 3 inches inside upstream and downstream 

manholes. 
 
1.11 MANHOLE CONSTRUCTION 
 
 

A.   Construction of new manholes and replacement manholes for existing manholes which are 
removed to facilitate access for reaming operation shall be in accordance with the applicable 
specification sections.  

  
1.12 MANHOLE RECONNECTION 
 
 

A.   Reconnect to manhole following approved submittals. 
 

1.   Restrain pipe at manhole wall. 
 
2.   Use flexible gasket connector, fuse-on water stop or hydrophobic grout-soaked oakum collar 

embedded in concrete poured or parged across manhole wall opening. 
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B. Flexible gasket connector. 
 

1.   Center connector in manhole opening.  
 
2.   Grout flexible connector in place in manhole wall, filling all voids for full thickness of manhole 

wall.  
 
3.   If flexible connector is not water tight, embed a fuse-on water-stop collar in manhole wall if 

required by Engineer. 
 

C. When flexible gasket connector or fused-on water stop is not used, use quick setting non shrink 
grout pipe to manhole connections and bentonite collar, or grout-soaked oakum collar embedded 
in concrete poured or parged across manhole wall opening. 

 
1.13 FIELD TESTING 
 
 

A. Air test pipe prior to reconnection of house sewer connections.  
 
B. Stabilize test pressures for replacement pipe at 4.0 PSIG with a minimum holding time of two 

minutes and a maximum 0.5 PSIG pressure drop.   
 
C. Repair or replace pipelines that fail air tests and re-test at no additional cost to the Owner. 
 
D. Perform post-reaming inspection of mainline. 

 
1.14 RECONNECTION OF LATERALS 
 
 

A. Perform following approved submittals. 
 
1.15  SEWER PIPE ABONDONMENT 

 
 
A.   Sections of existing sewer main shown on the Contract Drawing to be abandoned shall be 

isolated from both ends and filled with flowable fill. 
 
 
 

* * * * * 
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SECTION 02726 
MAINTENANCE HOLE AND PRECAST VAULT CONSTRUCTION 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SCOPE.  
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B. This section covers the work necessary for the construction of maintenance holes and precast vaults 

complete.  Maintenance hole and vault details are as shown on the Drawings.    
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section 02200 Earthwork. 
 

B. Section 02730 Forcemains and Sanitary Sewer System Testing. 
 

C. Section 03300 Cast-in-Place Concrete. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 
B. Comply with the current provisions of the following Codes and Standards. 

 
1. Commercial Standards: 

 
ASTM  A 48 Specification for Gray Iron Castings. 
 
ASTM  C 150 Specification for Portland Cement. 

 
2. Standard Specifications:  SSPWC Section 206 -3 Gray Iron Casting 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 
B. Shop Drawings:  The CONTRACTOR shall furnish complete shop drawings for all precast vaults and 

maintenance hole sections, hatches, cast iron frames and covers, and appurtenances for review by 
the ENGINEER in accordance with SUBMITTALS of the GENERAL REQUIREMENTS. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Inspection:  After installation, the CONTRACTOR shall demonstrate that all maintenance holes have 
been properly installed, level, with tight joints, at the correct elevations and orientations, and that the 
backfilling has been carried out in accordance with the Contract Documents. 
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PART 2 - PRODUCTS 
 
 
2.1 GRANULAR BASE 
 
 

A. Granular base shall conform to Section 02200 Earthwork. 
 
2.2 CONCRETE 
 
 

A. Ready-mixed, conforming to ASTM C 94, Alternate B. The concrete class for maintenance hole bases 
shall be 560-C-3250.  The concrete class  for maintenance hole and precast vault walls and top shall 
be 560-C-3250. Maximum size of aggregate shall be 1.5 inches.  Slump shall be between 2 and 5 
inches. 

 
2.3 FORMS 
 
 

A. Exterior exposed surfaces shall be plywood.  Others shall be matched boards, plywood, or other 
approved material.  Provide Fforms on all vertical surfaces.  Trench walls, large rock, or earth will not 
be approved as form material. 

 
2.4 REINFORCING STEEL 
 
 

A. Conform to ASTM A 615, Grade 40, deformed bars. 
 
2.5 POURED-IN-PLACE MAINTENANCE HOLES 
 
 

A. Poured-in-place t ype mai ntenance hol es may  be us ed prov ided al l det ails of  construction are 
accepted by the ENGINEER. 

 
2.6 PRECAST MAINTENANCE HOLE SECTIONS 
 
 

A. Precast maintenance hole sections shall be minimum 48 inches in diameter, conforming to Standard 
Plan S-142  and to ASTM C 478.  Minimum wall thickness shall be 5 inches for reinforced sections 
and 51/2 inches for unreinforced sections.  Provide eccentric cones for all maintenance holes.  Cones 
shall have same wall thickness and reinforcement as maintenance hole section.  Top and bottom of 
all s ections s hall be paral lel.  Joints s hall be Keylock t ype with rubber gas kets c onforming t o 
ASTM C 443.  The CONTRACTOR's attention is directed to specification for MORTAR hereinafter. 

 
B. Prior to the delivery of any size of precast maintenance hole section on the jobsite, yard tests will be 

conducted at the point of manufacture.  The precast sections to be tested will be selected at random 
from the stockpiled material which is to be supplied for the job.  All test specimens will be mat tested, 
and shall meet the permeability test requirements of ASTM C 14. 

 
2.7 PRECAST BASE SECTIONS AND BASES 
 
 

A. At the option of the CONTRACTOR, precast base sections or maintenance hole bases may be used 
provided all details of construction are approved by the ENGINEER.  Base sections shall have the 
base slab integral with sidewalls.  Base slab shall be constructed in accordance with Standard Plan S-
140.  Tie reinforcing steel to wall steel. 
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2.8 MAINTENANCE HOLE EXTENSIONS 
 
 

A. Concrete grade rings for extensions shall be a maximum of 6 inches high and shall be approved by 
The INSPECTOR before installation. 

 
B. In general, maintenance hole extensions will be used on all maintenance holes in roads or streets or 

in other locations where a subsequent change in existing grade may be l ikely.  Extensions will be 
limited to a maximum height of 12 inches.  Finish grade for maintenance hole covers shall conform to 
finished ground or street surface level, unless otherwise directed by the ENGINEER.   

 
2.9 MORTAR 
 
 

A. Standard premixed mortar conforming to ASTM C 387 or proportion 1 part Portland cement to 2 parts 
clean, well-graded sand which will pass a 1/8-inch screen.  Admixtures may be used not exceeding 
the following percentages of weight of cement:  Hydrated lime, 10 percent; diatomaceous earth or 
other inert materials, 5 percent.  Consistency of mortar shall be such that it will readily adhere to the 
pipe if when using the standard tongue-and-groove type joint.  If the Keylock type joint is used, the 
consistency shall be such that excess mortar shall be forced out of the groove and support is not 
provided for the next precast manhole section to be placed.  Mortar mixed for longer than 30 minutes 
shall not be used. 

 
2.10 PREFORMED PLASTIC GASKETS 
 
 

A. Preformed plastic gaskets may be used in lieu of mortar type joints and shall be Kent-Seal No. 2 
manufactured by Hamilton Kent Manufacturing Company, Kent, OH; Ram-Nek, manufactured by K. T. 
Snyder Company, Inc., Houston, TX; or equal, meeting all requirements of Federal Specification SS-
S-00210. 

 
2.11 PIPE STUBOUTS FOR FUTURE SEWER CONNECTIONS 
 
 

A. Pipe stubouts shall be the same type as approved for use in lateral, main, or trunk sewer construction. 
 Strength classifications shall be the same c lass as  in adjacent t renches.  W here there are t wo 
different classes of pipe at a mai ntenance hol e, t he hi gher s trength pi pe w ill gov ern s trength 
classification.  Rubber gasketed watertight plugs shall be furnished with each stubout adequately 
braced against all hydrostatic or air test pressures. 

 
2.12 PRECAST CONCRETE VAULT 
 
 

A. The precast concrete vault shall be precast with a 28-day, 4000 psi minimum compressive strength 
concrete and designed for AASHTO H-20 loading.  Minimum dimensions are shown on the Standard 
Drawings.  Provide openings for pipes and grating as shown on the Drawings. 

 
2.13 MAINTENANCE HOLE STEPS 
 
 

A. Maintenance hole s teps shall be made of  minimum 3/4-inch galvanized s teel bar c onforming to 
ASTM A 36.  Steps shall be 12-inch wide minimum, center-to-center of legs, and shall be drop pattern 
with a 2-inch drop.  Bends shall be made around a 1-inch radius minimum, 2-inch radius maximum 
mandrel.  There shall be 3-inch minimum embedment in precast concrete maintenance hole sections 
and 4-1/2-inch minimum projection from the face of concrete at point of embedment to the center of 
the s tep.  T here s hall be a 2 -inch hook on t he embedment  end.   G alvanizing s hall c onform t o 
ASTM A 123 and shall be done after bending. 
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B. The installed steps shall be located so as to provide a continuous ladder with steps equally spaced 
vertically in the assembled maintenance hole at 12 inches ± 3/4-inch.  They shall be capable of 
withstanding a force of 350 pounds, applied at any place on the step and in any direction which 
projects from the point of application through a diameter of the step cross-section at that point, with no 
permanent deformation resulting.  Steps shall be cast in manhole sections by the manufacturer. 

 
2.14 MAINTENANCE HOLE FRAMES AND COVERS 
 
 

A. Cast iron of size and shape detailed on the Drawings.  Covers shall have the word “SEWER” in 2-inch 
raised letters.  Castings shall be tough, close-grained gray iron, sound, smooth, clean, free from 
blisters, blowholes, shrinkage, cold shuts, and all defects, and shall conform to ASTM A 48, Class 
30B.  Plane or grind bearing surfaces to ensure flat, true surfaces.  Covers shall be true and seat 
within ring at all points.  Frames shall have a minimum opening of 30 inches. 

 
 
PART 3 - EXECUTION 
 
 
3.1 EXCAVATION AND BACKFILL 
 
 

A. Conform to applicable portions of Section 02200 Earthwork.  Backfill around maintenance holes shall 
be of the highest quality of trench backfill immediately adjacent, as shown on the Drawings. 

 
3.2 GRANULAR BASE 
 
 

A. Remove water from the excavation.  Place a minimum of 6 - inches of granular base and thoroughly 
compact with a mechanical or power vibrating tamper. 

 
3.3 CONCRETE BASE 
 
 

A. Construct concrete base in conformance with the details shown on the Drawings.  Vibrate to densify 
the concrete and screed so that the first precast maintenance hole section to be placed has a level, 
uniform bearing for the full circumference. 

 
B. Deposit sufficient mortar on base to assure watertight seal between base and maintenance hole wall 

or place the first precast section of maintenance hole in concrete base before concrete has set, if 
preferred.  First section shall be properly located and plumb. 

 
3.4 PLACING PRECAST MAINTENANCE HOLE SECTIONS 
 
 

A. Clean ends of sections of foreign materials.  Thoroughly wet joint with water prior to placing mortar.  
Place mortar on groove of lower section.  Set next section in place.  Fill joint completely with mortar of 
the proper consistency.  Trowel interior and exterior surfaces smooth on standard tongue-and-groove 
joints.  Wipe or otherwise clean the excess mortar from the inside of the Keylock joint.   

 
B. When a K eylock j oint i s us ed, i t i s t he i ntent t hat t he v oid between the tongue-and-groove be 

completely filled with mortar, and that the interior and exterior end faces of the section to be placed 
seat fully on the previously placed section.   

 
C. Prevent mortar from drying out and cure by applying an approved curing compound or comparable 

approved method.  Chip out and replace all cracked or defective mortar.  Completed maintenance 
holes shall be rigid and watertight.   
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3.5 PREFORMED PLASTIC GASKETS 
 
 

A. Carefully inspect precast maintenance hole sections to be joined.  Sections with chips or cracks in the 
tongue shall not be used.  Preformed plastic gaskets shall be installed in strict conformance with the 
manufacturer's recommendations.  Only pipe primer furnished by the gasket manufacturer will be 
approved.   

 
3.6 MAINTENANCE HOLE INVERT 
 
 

A. Construct maintenance hole inverts in conformance with details shown on the Drawings, and with 
smooth transitions to ensure an unobstructed flow through maintenance hole.  Remove all sharp 
edges or rough sections which tend to obstruct flow.  Where a full section of pipe is laid through a 
maintenance hole, break out the top section as indicated and cover exposed edge of pipe completely 
with mortar.  Trowel all mortar surfaces smooth.   

 
3.7 FLEXIBLE JOINTS 
 
 

A. Provide joints in all pipe not more than 1.5 feet from maintenance hole walls.  Lay pipes entering 
maintenance holes on firmly compacted granular base rock to undisturbed earth.  Granular base shall 
be as specified hereinbefore.   

 
B. Where the last joint of the line laid up t o t he mai ntenance hol e i s more t han 1. 5 f eet f rom t he 

maintenance hole base, a 6-inch concrete encasement shall be constructed around the entire pipe 
from the maintenance hole base to within 1.5 feet of the pipe joint.  The pipe encasement shall be 
constructed monolithically with the maintenance hole base.  Pipes laid out of the maintenance hole 
shall be shortened to ensure the first joint is no more than 1.5 feet from the maintenance hole base. 

 
3.8 PIPE STUBOUTS FOR FUTURE SEWER CONNECTIONS 
 
 

A. Install stubouts in maintenance holes for future sewer connections as shown or as required by the 
ENGINEER.  Maximum length shall be 1.5 feet outside the maintenance hole wall.  Grout pipes in 
precast walls or maintenance hole base to provide watertight seal around pipes.  Construct invert 
channels in accordance with details shown on the Drawings.  Provide compacted granular rock as 
specified hereinbefore to undisturbed earth under all stubouts. 

 
B. Install semi-permanent plugs at the end of stubouts with gasket joints similar to sewer pipe being 

used.  Plugs shall be capable of withstanding all internal or external pressures without leakage.  All 
plugs to be braced to prevent blowoffs. 

 
3.9 PERMANENT PLUGS 
 
 

A. Clean interior contact surfaces of all pipes to be cut off or abandoned as shown.  Construct concrete 
plugs at the end at of all pipes 18 inches or less in diameter.  Minimum length of concrete plugs shall 
be 8 inches.  F or pipe 21 inches and larger, the plugs may be c onstructed of common brick or 
concrete block.  Plaster the exposed face of block or brick plugs with mortar.  All plugs shall be 
watertight and capable of withstanding all internal and external pressures without leakage. 
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3.10 MAINTENANCE HOLE EXTENSIONS 
 
 

A. Install extensions in conformance with the details shown on the Drawings, and to height determined 
by the ENGINEER.  Lay grade rings in mortar with sides plumb and tops level.  Seal joints with mortar 
as specified for maintenance hole sections.  Extensions shall be watertight. 

 
3.11 MAINTENANCE HOLE FRAMES AND COVERS 
 
 

A. Install frames and covers on top of maintenance holes to positively prevent all infiltration of surface or 
groundwater into maintenance holes.  Frames shall be set in a bed of mortar with the mortar carried 
over the flange of the ring as shown in the Maintenance Hole Details on the Drawings.  Set frames so 
that tops of covers are flush with surface of adjoining pavement or ground surface, unless otherwise 
shown or directed. 

 
3.12 MAINTENANCE HOLES OVER EXISTING SEWERS 
 
 

A. Construct mai ntenance hol es ov er ex isting operat ing s ewer l ines at  locations shown.  Perform 
necessary excavation as specified above, break into existing line, and construct maintenance hole. 

 
B. Maintain flow through existing sewer lines at all times, and protect new concrete and mortar work for a 

period of 7 days after concrete has been placed.  Advise ENGINEER of plans for diverting sewage 
flow and obt ain E NGINEER's approv al bef ore s tarting.  E NGINEER's approv al w ill not  relieve 
CONTRACTOR of responsibility for maintaining adequate capacity for flow at all times and adequately 
protecting new and existing work. 

 
C. Construct the new base under the existing sewer and the precast sections as specified herein. 
 
D. Break out the existing pipe within the new maintenance hole, cover the edges with mortar, and trowel 

smooth. 
 
3.13 PRECAST CONCRETE VAULT 
 
 

A. Install precast concrete vault at the locations shown on the Drawings.  Provide necessary excavation 
and backfill as specified herein. 

 
3.14 HYDROSTATIC TESTING 
 
 

A. When, in the ENGINEER's opinion, the groundwater table is too low to permit visual detection of 
leaks, project maintenance holes shall be hydrostatically tested.  The test shall consist of plugging all 
inlets and out lets and f illing t he mai ntenance hol e w ith w ater t o a hei ght det ermined by  t he 
ENGINEER.  Leakage in each maintenance hole shall not exceed 0.1 gallon per hour per foot of head 
above the invert.  A maintenance hole may be f illed 24 hours prior to time of testing, if desired, to 
permit normal absorption into the pipe walls to take place.  Repair all maintenance holes that do not 
meet the leakage test, or are unsatisfactory from visual inspection, to conform to the requirements 
herein. 
 
 
 

* * * * * 
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SECTION 02730 
FORCEMAINS AND SANITARY SEWER PIPELINE TESTING 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SCOPE.  
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B. This Section covers the performance of all pipeline flushing and testing, complete, for forcemains and 

sanitary sewer system piping as specified herein and in accordance with the requirements of the 
Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 02726 Maintenance Hole and Precast Vault Construction. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 
B. The CONTRACTOR shall submit in writing all proposed plans for testing, and for water conveyance, 

control and disposal.  The CONTRACTOR shall also submit written notice 48 hours in advance of the 
proposed testing schedule for review and concurrence of the ENGINEER. 

 
1.5 QUALITY ASSURANCE (NOT USED) 
 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Temporary valves, plugs, bulkheads, and other air pressure testing and water control equipment and 
materials shall be provided by the CONTRACTOR subject to the ENGINEER's review.  No materials 
shall be used which will be injurious to pipeline structure and future function.  Air test gages shall be 
laboratory-calibrated annually test gages and shall be recalibrated by a certified laboratory at the 
CONTRACTOR's expense prior to the leakage test, only if required by the ENGINEER. 
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PART 3 - EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Unless otherwise s pecified, w ater f or t esting will be furnished by the CITY; however, the 
CONTRACTOR shall mak e al l nec essary prov isions f or conveying t he w ater f rom t he C ITY 
designated source to the points of use. 

 
B. Release of water from pipelines, after testing has been completed, shall be performed as reviewed by 

the ENGINEER. 
 
C. All testing operations shall be performed in the presence of the INSPECTOR. 

 
3.2 TESTING OF PIPELINE 
 
 

A. General:  All forcemains, gravity sewer pipes and service laterals shall be tested for exfiltration and/or 
infiltration and def lection, as  s pecified.  A ll mai ntenance hol es shall be tested for leakage, as 
specified.  Maintenance holes shall be tested prior to backfill placement, whereas all pipe shall be 
backfilled prior to testing.  All leakage tests of sanitary sewer systems shall be in conformance with 
SSPWC Section 306-1.4.1.  For pressure sewers (force main) tests, the water pressure shall be 
measured at the lowest point of the pipeline section being tested. 

 
B. Water Exfiltration Test shall be in conformance with SSPWC Section 306-1.4.2. 
 
C. Water Infiltration Test shall be in conformance with SSPWC Section 306-1.4.3.  Unless otherwise 

specified, infiltration will be measured by the CONTRACTOR using measuring devices approved by 
the ENGINEER. 

 
D. Air Pressure Test shall be in conformance with SSPWC Section 306-1.4.4. 

 
E. At the CONTRACTOR's option, joints may be air tested individually, joint by joint, with the use of 

specialized equipment.  The CONTRACTOR shall submit its joint testing procedure for the 
ENGINEER's review and approval prior to testing.  Prior to each test, the pipe at the joint shall be 
wetted with water.  The maximum test pressure shall be 3.0 psi.  The minimum allowable pressure 
drop shall be 1.0 psi over a 30-second test period. 

 
F. Water Pressure Test shall be in conformance with SSPWC Section 306-1.4.5. 
 
G. Deflection Test:  All flexible and semi-rigid main line pipe shall be tested in accordance with SSPWC 

Sections 306-1.2.12 and 306-1.2.13 for deflection, joint displacement, or any other obstruction by 
passing a rigid mandrel through the pipe by hand, not less than 30 days after completion of the trench 
backfill, but prior to permanent resurfacing.  The mandrel shall be a full circle, solid cylinder, or a rigid, 
non-adjustable, odd-numbered leg (9 leg minimum) steel cylinder, accepted by the ENGINEER as to 
design and manufacture.  The circular cross section of the mandrel shall have a diameter of at least 
95 percent of the specified average inside diameter of the pipe and the minimum length of the circular 
portion of the mandrel shall be equal to the nominal diameter of the pipe.  Obstructions encountered 
by the mandrel shall be corrected by the CONTRACTOR. 

 
3.3 TESTING OF MAINTENANCE HOLES 
 
 

A. All sewer maintenance holes shall be hydrostatically tested for leakage after installation, but prior to 
being backfilled.  Prior to hydrostatic testing, all maintenance holes shall be visually inspected for 
leaks.  All leaks or cracks shall be repaired by the CONTRACTOR, prior to hydrostatic testing, to the 
satisfaction of the ENGINEER and the INSPECTOR.  All pipes entering the maintenance hole shall be 
sealed at a point outside the maintenance hole walls so as to include testing of the pipe/maintenance 
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hole joints.  The maintenance hole shall be filled with water to a level 2 inches below the top of the 
frame.  Safety lines shall be secured to all plugs utilized.  After a period of at least one hour to allow 
the water level to stabilize, the maintenance hole shall be ref illed and t he w ater l evel s hall be 
checked. The water level shall again be checked after a period of  4 hours.  If the water level is 
reduced by more than 1/4-inch, the leakage shall be considered excessive, and the CONTRACTOR 
shall be required to make all necessary repairs and retest the maintenance hole.  The exterior of the 
maintenance hole shall be inspected during this peri od for v isible ev idence of  l eakage.  V isible 
moisture, sweating, or beads of water on the exterior of the maintenance hole shall not be considered 
leakage, but any water running across the surface will be considered leakage and shall be repaired to 
the satisfaction of the ENGINEER and the INSPECTOR regardless of the volume of water lost. 

 
 
 

* * * * * 
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 SECTION 02810 
 IRRIGATION SYSTEM 
 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. Work Included:   
 

1. All labor, materials, equipment, appliances, fixtures and tests necessary for complete removal of 
existing irrigation system and a new operating irrigation system as indicated on the Contract 
Drawings or specified in the Project Manual. 

 
B. Related Work: 

 
1. Documents affecting work of this Section include, but are not necessarily limited to the GENERAL 

CONDITIONS, SUPPLEMENTARY CONDITIONS in DIVISION 1 - GENERAL REQUIREMENTS 
and other Sections of the Project Manual. 

 
2. Earthwork in Section 02200. 
 
3. Trees, Plants and Ground Cover in Section 02950. 

 
1.2 SUBMITTALS 
 
 

A. Comply w ith pert inent prov isions of  Section 01340 - SUBMITTALS o f D IVISION 1  - GENERAL 
REQUIREMENTS of the Project Manual. 

 
B. Make all submittals within 30 calendar days from the issuance of the Notice-to-Proceed. 
 
C. Submit a mi nimum of  s even (7) c omplete l ists of  i rrigation materials and equipment, including 

manufacturer's name and address, specific trade names, catalog numbers complete with illustrations, 
manufacturer’s recommendation or pri nted installation i nstructions, and/or necessary descriptive 
literature and clearly mark or underline proposed items. 

 
D. Shop Drawings: Required for any irrigation structure as may be specified hereinafter in accordance 

with provisions of Section 01340 - SUBMITTALS in DIVISION 1 - GENERAL REQUIREMENTS. 
 
E. Disapprovals:  Contractor is responsible t o prompt ly res ubmit, f or approv al, nec essary dat a 

concerning a s ubstitution f or a prev iously di sapproved i tem or pi ece of equipment that may be 
requested by the Owner’s Authorized Representative. 

 
F. Procurement List: Use the approved list of irrigation materials and equipment for procurement without 

deviation unless otherwise authorized in writing by the Owner’s Authorized Representative. 
 
G. Manufacturer's rec ommended installation proc edure which, when approved by the Owner’s 

Authorized R epresentative will bec ome t he bas is f or ac cepting or rej ecting ac tual i nstallation 
procedures used on the Work. 

 
H. Manufacturer's s pecifications and ot her dat a needed t o prov ide c ompliance w ith t he specified 

requirements. 
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1.3 QUALITY ASSURANCE 
 
 

A. Workers:  Use adequate numbers of skilled workers who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and the methods 
needed for proper performance of the Work of this Section. 

 
B. Codes and R egulations:  A ll mat erials and w orkmanship i n t his S ection s hall comply w ith al l 

applicable City, County and State Plumbing Ordinances, Codes and Regulations.   
 
C. Permit:  Obtain and pay for all required Plumbing and Street Repair A permits.  Deliver all permits and 

certifications of inspection to the Owner’s Authorized Representative. 
 
1.4 GENERAL REQUIREMENTS 
 
 

A. Approvals by the Owner’s Authorized Representative: 
 

1. All approvals on required submittals hereinafter specified. 
 
2. Approval of all resubmittals requested by the Owner’s Authorized Representative. 

 
B. Inspection:  Notify the City Inspector at least 72 hours prior to time of required inspection. 
 
C. Existing U tilities and P lant Mat erials:  P rotect ut ilities and/ or pl ant mat erials not  designated for 

removal or modification in place against damage resulting from work of this Contract.  Perform any 
removal and/or modifications onl y on approv al or i nstruction f rom t he Owner’s A uthorized 
Representative or in accordance with applicable provisions noted or specified.  Replace damaged 
existing plant material with like type and size material.  Determine the cost of irreplaceable plant 
material according to the "square inch" method as described by the Council of Tree and Landscape 
Appraisers "Manual for Plant A ppraisers" H andbook c urrent edi tion and " Guide f or E stablishing 
Values of Trees and Other Plants". 

 
D. Verification of Dimensions and Quantities:  Verify site conditions, contract drawings, all dimensions 

and quantities prior to the bid.  Furnish the quantities as may be necessary to do the specific work.  
Notify the Owner’s Authorized Representative of any discrepancies between the Contract Drawings 
and the Project Manual and/or execution of the irrigation work prior to the bid.  Do not work in areas 
where such discrepancies occur until further instruction by the Owner’s Authorized Representative. 

 
E. Record Drawings:  Comply with provisions of the RECORD DRAWINGS AND RECORD PROJECT 

MANUAL section of the General Conditions.  Accurately dimension location including depths of all 
piping, valves, and control equipment as installed.  Indicate with suitable ink on one set of prints of the 
Contract Drawings to produce a record of complete installations; to be kept on the job and up-to-date 
during construction.  At the completion of the work and prior to final inspection, the Contractor shall 
copy his record  "as installed" data, using red ink, onto a set of blue line prints.  The Contractor shall 
certify to the completeness and accuracy of the "as installed" information indicated on the blue line 
prints with his signature.  Deliver the signed blue line prints to the Owner’s Authorized Representative 
for review prior to start of the plant establishment period. 

 
F. Modification of Contract Drawings: In each case where proposed substitute materials or equipment 

will require, for proper installation, changes to the design of the project as indicated on the Contract 
Drawings, appropriate proposed Revision Drawings prepared by a licensed  Owner’s Authorized 
Representative or Engineer shall be furnished by the Contractor for proper installation of the proposed 
substitute materials or equipment and f or c onstruction by  al l i nterested t rades of  t he propos ed 
revisions to the project.  The cost of the Drawings and of the proposed revised construction shall be 
borne by the Contractor.  Drawings shall be submitted for the Owner’s Authorized Representative's 
review within 30 days after the issuance of Notice-to-Proceed. 
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G. Guarantee:  G eneral, i n ac cordance w ith prov isions of  S ection 28 in GENERAL CONDITIONS.  
Guarantee the entire irrigation system against defects in materials and workmanship for a period of 
one (1) year from the date of final acceptance of the Project. 

 
1. Should any deficiencies develop within the specified guarantee period due to inferior or faulty 

material and workmanship, correct such deficiencies to the satisfaction of the Owner’s Authorized 
Representative without added expense to the City. 

 
2. The City reserves the right to make temporary repairs as necessary to keep the irrigation system 

equipment i n oper ating condition.  The exercise of t his ri ght by  t he C ity w ill not  rel ieve t he 
Contractor of his responsibilities under the terms of the guarantee. 

 
3. Repair any settlement of backfilled trenches which may occur during a 30-day period after final 

acceptance by t he Owner’s A uthorized R epresentative, t o the Owner’s A uthorized 
Representative's satisfaction, without expense to the City, including the complete restoration of all 
damaged planting, paving, or other improvements of any kind. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
 
 

A. Delivery:  Deliver products to the job-site in their manufacturer's original containers, with labels intact 
and legible. 

 
B. Storage:  Store piping, materials, fitting, etc. at the job-site where directed by the Owner’s Authorized 

Representative until such time for installation. 
 
C. Handling:  Promptly remove damaged materials and unsuitable items from the job-site and promptly 

replace with materials meeting the specified requirements, at no added cost to the City. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. General:  Provide recently manufactured materials of the best grade of each respective kind. 
 
B. Pipe and Fittings:  The type of pipe material and fittings designated on the Contract Drawings, or as 

hereinafter specified. 
 

1. Plastic Pipe:  High impact rigid polyvinyl chloride PVC 1220 (Type I, Grade 2), conforming to 
ASTM D 1785 - SPECIFICATION F OR PO LY ( VINYL C HLORIDE) ( PVC) PL ASTIC PI PE, 
SCHEDULES 40, 80 AND 120, the minimum pressure rating to be not less than the working 
pressures indicated therein for the schedule and size listed.  (PVC pipe marked with product 
standard PS-21-70 conforms to the ASTM requirements.) 

 
2. All Pipes:  To be homogeneous throughout and free from cracks, holes, foreign materials, blisters, 

deleterious wrinkles, and dents. 
 
3. Use S chedule 40 P VC pi pe f or pi pe s izes up t o and i ncluding 1 ½ ” di ameter on bot h the 

discharge and supply side of control valves. Class 315 PVC plastic pipe shall be used for pipe 
sizes from 2 inch up to and including 3-inch diameter. 

 
4. Use S chedule 80 P VC pl astic pi pe onl y, w hen t hreaded j oints are s pecified, or otherwise 

permitted by the Owner’s Authorized Representative. 
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5. All domes tic pi ping i n c onjunction w ith a rec laimed water system shall be solvent welded 
Schedule 40 PVC with a continuous 3” wide aluminum backed, blue tape installed at the top of 
the pipe. The tape shall be labeled “POTABLE WATER”, WITH 1” high white letters. A 3” wide 
blue tape, not aluminum backed, may be used if the contractor provides a continuous #14 un-
insulated copper tracer wire. Attach the tape and tracer wire to the pipe with adhesive tape at 5 
feet on center. 

 
6. Continuously and permanent ly mark  al l pi pes w ith t he f ollowing:  Manuf acturer's name or 

trademark, size, schedule, and type of pipe, working pressure at 73 degrees F. and National 
Sanitation Foundation (N.S.F.) approval.  

 
7. Fittings and Couplings for Plastic Pipe: Threaded or slip-fitting tapered socket solvent weld type.  

Provide SCH 80 ONLY threaded adapters with socket pipe for connections to threaded pipe.  
Plastic pipe fittings and couplings shall be SCH 40 PVC I or PVC I/II material, supplied for 2” and 
smaller. Plastic pipe fittings and couplings shall be SCH 80 PVC I or PVC I/II material, supplied 
for 3” and larger. Fittings and couplings shall comply with the following specifications (LASCO 
Pipe, Dura, or equal.). 

 
Socket Fittings Threaded Fittings 
 
Schedule 40  Schedule 80 
ASTM D-2466 - SPECIFICATION ASTM D-2464 - 
FOR POLY (VINYL CHLORIDE)  SPECIFICATION FOR  
(PVC) PLASTIC PIPE FITTINGS,  THREADED POLY  
SCHEDULE 40 (CHLORIDE)(PVC) PLASTIC PIPE FITTINGS,  
 
Schedule 80  SCHED 80 
ASTM D-2467 - SPECIFICATION   
FOR POLY (VINYL CHLORIDE) 
(PVC) PLASTIC PIPE FITTINGS,  
SCHEDULE 80; 
 
ASTM D-1785 - SPECIFICATION 
FOR POLY (VINYL CHLORIDE) 
(PVC) PLASTIC PIPE, 
SCHEDULES 40, 80 AND 120 

 
14. All Other Metal Pipe and Fitting: All metal pipings, pipe fittings and nipples consisting brass, 

copper, bronze, etc. shall comply with appropriate ASTM testing standards including mercurous 
nitrate test. 

 
15. Steel pipeline joints and plastic male pipe thread joints shall be made with Teflon tape applied to 

the male threads only. 
 
16. Tetrahydrofuran primer tinted purple shall be used to prepare all surfaces to be solvent welded 

prior to the application of PVC solvent cement, no exceptions. 
 

C. Valves and Valve Boxes: 
 

1. General:  Provide valves of the type and capacity designated on the Contract Drawings and with 
the requirements specified herein.  All valves shall be capable of satisfactory performance at a 
minimum working pressure of 200 psi.  Valve design shall permit disassembly for replacement of 
seals without removal of the valve body from the pipeline. 

 
2. Gate Valves: In sizes 3” or smaller shall be bronze, non-rising stem, solid wedge, double disc 

valves with hand wheel (Nibco, or equal). Sizes 4 inches and larger shall be non-rising stem, 
resilient wedge, parallel seat, double disc valve provided with an operating nut. Disc shall be 
coated with non-corrosive plastic coating. Contractor shall provide an operating nut wrench for 
each five gate valves installed (Clow, or equal). 
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3. Automatic Remote Control Valves:  Electrically operated, of brass with accurately machined valve 
seat surface, equipped with flow control adjustment, with capability for manual operation and 
readily disassembled for servicing with brass or stainless steel manual bleed capability; slow 
opening and closing and self-cleaning (Rain bird "GB Series or equal). 

 
4. Hose Bibbs: Brass, Bronze except for the handle, replaceable compression disc and be 1-inch full 

port bent nosed, loose key operated. 
 

5. Quick-Coupling Valves and Assemblies: Two (2) pi ece, brass or bronz e, self-closing valves 
equipped with a brass or vinyl cover, built-in flow control and supplied in 1-inch size, unless 
otherwise required.  Quick-coupler assembly shall include the valve, quick-coupler connection, 
and hose swivel. Contractor shall provide two quick coupler key with hose swivel for the project.  
Quick coupler valves installed ball field infields/dugouts shall not be placed in a valve box and 
shall be equipped with a locking vinyl cover (Rain Bird #44RC, Nelson #7542 or equal). 

 
6. Valve Boxes and Covers:  Pre-cast Portland cement concrete (unless otherwise indicated) 10 1/2 

inches x 17 ¼ inches x 12 inches or sized as required for easy access and field servicing of the 
valve Eisel Enterprises or equal). Valve boxes shall have cast-iron self-locking covers, 
permanently embossed with 2-inch high initial identifying valve box contents: 

 
Shut-Off Valve SOV 
Remote Control Valve RCV 
Gate Valve GV 
Quick Coupler Valve QC 
Manual Control Valve MCV 
Electrical Pull Box ELEC 
Flow Meter FM 
Master Valve MV 

 
D. Sprinkler Equipment: 

 
1. Sprinkler, Bubbler Heads, and Spray Nozzles: Types and sizes shown on the Contract Drawings, 

with plastic nozzles. 
 

2. Provide equipment of one type and flow characteristic from the same manufacturer and bearing 
the manufacturer's name and identification code in a position where they can be identified in the 
installed position. 

 
3. All sprinkler heads shall be installed ½” above final grade. 

 
4. Any soil sinkage found to exist around sprinkler heads at end of maintenance period shall be filled 

in level with surrounding grade with sprinkler risers’ adjusted perpendicular to grade. 
 

4. Pop-up sprinklers shall be mounted on swing joints indicated in the details. 
 

5. Spray Head:  Adjustable type from full flow to shut-off. 
 

6. Rotary Head: Shall be gear driven with stainless steel pop-up riser. 
 
7. Bubbler Head to be pressure compensating type. 

 
E. Automatic Controller Unit: Type as called for on the Contract Drawings in accordance with the Project 

Manual. (Weathermatic or equal.). 
 

1. The automatic controllers shall be electrically timed devices for automatically opening and closing 
remote control valves, with provisions for manual operation.  All controllers and remote control 
valves s upplied under t his c ontract s hall be c ompatible and hav e s imilar operat ional and 
adjustment features. 
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2. Sized to accommodate the number of stations or control valves included in the system plus 2 
vacant stations. 

 
3. Each station shall be capable of 7 independent days of programming, selective repeatability and a 

water budgeting program. 
 

4. Each controller shall be provided with 117-volt and 24-volt circuit breakers, a single receptacle 
outlet (ground fault interrupter type) and a separate disconnect switch to remove the controller 
from the power source. Each controller shall have a separate white 12 gauge common wire per 
12 control wires. 

 
6. Each controller shall have the capability of programming 1 minute - to 9 hour-55 minute watering 

periods for each station.  
 
7. Each controller shall have the capability of programming using 4 programs with 8 start times per 

program. 
 
8. Each controller shall have the capability of operating under in two different modes: Standard 

mode runs using user input zone run times; Auto Adjust mode requires a Weathermatic SLW 
Series On-Site Weather Station to calculate weather based run times. 

 
9. The station index shall advance directly to stations programmed to water without delay and shall 

not repeat until the next scheduled starting time. 
 
10. The controllers shall be contained in a louver vented; vandal proof and weatherproof, heavy steel, 

zinc-plated, acrylic-enameled housing with an integral lock and lock cover. (Strong Box, or equal) 
Provide a 10’  long by 5/8” diameter copper U.L. approved grounding rod f or each controller 
enclosure. Make ground rod/wire connection with the CadWeld “One-Shot” connection process 
only. The controller shall be wall mounted as indicated on contract Drawings. The contractor shall 
submit shop drawing for Owner’s Authorized Representative’s review. 

 
11. For sites with more than 3 acres of turf grass, controllers specified shall be “Best Management 

Practices” certified by the Department of Water and Power. 
 

F. Conductors:   
 

1. Supply line voltage conductors with THW, 600-volt insulation rating, conforming to the applicable 
provisions of ASTM D-2219 and 2220. 

 
2. Low voltage control conductors shall be U.L. approved direct burial Type U.F., No. 14 AWG solid 

copper, unless otherwise required, in accordance with the control equipment manufacturer's 
recommendation.  (Paige, Regency Wire, Cablex, or equal.) 

 
G. All rigid electrical conduit shall be one (1) inch, Schedule 40, galvanized steel, threaded and bushed 

with packing placed in the ends to protect the wiring.  Sweep ends of conduit into pull boxes to make 
splices. 

 
H. Wire Connectors:  
 

1. Low voltage wire connectors shall be a splice kits consisting of a one piece malleable plastic bulb 
body with internal locking fingers, filled with re-enterable gel seal.  Connector shall be a non-
crimping system with a fame retardant PVC insulator having a steel spring and shell within. Tube 
material shall be clear see-through polypropylene. The gel material shall be hixotropic calcium 
organic complex (DBY or BDR splice kit as manufactured by 3M Corp with Scotchlok Electrical 
Spring Connector). 
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2. Wire sizes and numbers of wires shall be as follows: 
 

Connector Color  No. and Size of Wire   
3M DBY Yellow  Max. 4-12 gauge UF wires 
3M DBR Red  Max. 3-14 gauge UF wires 

 
I. Concrete Thrust Blocks and Anchoring Rods: Provide concrete thrust blocks and anchoring rod where 

applicable for plastic pipes with 3" inch diameter or larger, and all backflow preventer assemblies.  
The Portland cement concrete used for concrete thrust blocks shall be 470-B-2000 concrete and the 
anchoring rod shall be galvanized steel with a minimum of ½” diameter (wrapped around the pipe). 

 
J. Crushed Rock Sump: Install 2 cubic feet of 3/4” crushed rock in all control boxes or as indicated in 

details. K eep c rushed roc k 3” c lear of  mai nline. Crush roc k s hall c onform t o S ection 200 -1.2-
CRUSHED ROCK AND ROCK DUST of the Standard Specifications for Public Works Construction. 

 
K. Accessories:  Provide two each special head wrenches for installing, removing and adjusting each 

type and make of sprinkler equipment.  Provide two keys each for quick coupler valve, and controller 
units.  For valve boxes provide one valve box cover key for each five valve boxes installed, provide a 
minimum two cover keys.  

 
 
PART 3 - EXECUTION 
 
 
3.1 SURFACE CONDITIONS 
 
 

A. Examine the areas  and c onditions under w hich work of  this Section will be performed.  Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed until detrimental 
conditions are corrected. 
 

3.2 IRRIGATION SYSTEM INSTALLATION: 
 
 

A. General:   
 

1. Perform all work on the irrigation system, including hydrostatic and coverage tests, preliminary 
operational test of the automatic control system, and the backfill and compaction of trenches and 
other excavations after topsoil work and before planting. 

 
2. Specimen plants (24-inch or larger size box) will be planted before installing the irrigation system; 

reroute irrigation lines conflicting with specimen plant locations to clear the root ball, if possible by 
twenty-four (24) inches. 

 
3. With the Owner’s Authorized Representative’s direction, make adjustments where necessary to 

conform to actual field conditions unless otherwise noted.  Irrigation system layouts shown on the 
Contract Drawings shall be considered schematic. 

 
4. Make the irrigation system operational with uniform and adequate coverage of the areas to be 

irrigated, prior to planting. 
 
5. All piping on the Contract Drawings shown in paved areas but running parallel and adjacent to 

planted areas, are intended for design clarification only and are to be installed in the planted area 
whenever possible. 

 
6. No irrigation trenching shall pass closer than eight feet of the base of any tree. No tree root larger 

than 11/2 inches diameter shall be cut without the approval of City’s Authorized Representative or 
Owner’s Authorized Representative. 
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B. Trench E xcavating and B ackfilling:  S ize t renches and o ther ex cavations t o ac commodate the 
irrigation system components, conduits, pipe bedding material and other required facilities.  Provide 
additional space to assure proper installation and access for inspections.  Minimum 2 inches side 
clearance on each side of the pipe or conduit shall be provided in all trenches unless otherwise 
specified. 

 
1. Unless otherwise specified, the minimum depth of cover over pipelines and conduits shall be as 

follows: 
 

a. Electrical conduit - 24-inches (36-inches under roadways and parking lots). 
 
b. Other Control Wiring - Depth of waterline or sprinkler line or a minimum of 18 inches cover if 

without any waterline or sprinkler line. Place adjacent to mainline if present. Bundle and tape 
wires at 10‘ intervals. Do not attach or tape to mainline. 

 
c. Waterlines continuously pressurized - 24-inches for lines up to 3” diameter, 36-inches for 

lines 4” diameter and larger. (36-inches under roadways and parking lots). 
 
d. Lateral sprinkler lines - 12-inches. 

 
2. Make the bottom of trenches true to grade and free of protruding stones, roots, or other matter 

which would prevent proper bedding of pipe or other facilities. 
 
3. Backfill trenches so that the specified thickness of topsoil is restored to the upper part of the 

trench and compacted to 90% relative compaction. 
 
4. Backfill in the planting area shall be flooded in accordance with Subsection 306-1.3.3 – JETTED 

BACKFILL of the Standard Specifications of Public Works Construction. 
 
5. Compact trench bac kfill t hrough pav ed areas  w ith each l ayer, not  t o ex ceed t he t hickness 

specified in SSPWC Section 306-1-3.2, to 90 percent relative compaction up to designated grade 
elevations to receive yard or concrete paving and base material per 306-1.3.2. 

 
6. Resurface trenches through paved areas to match existing pavement. Contractor shall repair and 

bring up to grade any trenches that settled after installation. 
 

C. Irrigation Pipeline Installation - General: Execute trench excavating and backfilling, including the depth 
of cover over the pipeline, in accordance with requirements of Subsection 3.2(B) and SSPWC Section 
306-1.2.13, whichever is more stringent. 

 
1. Install pipe fittings in accordance with the manufacturer's recommendations or printed installation 

instructions before pipe installation.  In all pipe trenches, provide minimum 2-inch side clearances. 
 
2. Bed pipe in at least 2-inches of finely divided material or cleaned sand to provide a firm, uniform 

bearing.  Surround the pipe with additional finely divided material or clean sand to at least 2-
inches over the top of the pipe.  Backfill balance of trench with clean earth material and applicable 
base material. 

 
3. Deposit trench backfill sufficient to anchor the pipe before the pipeline pressure testing, except 

that joints shall remain exposed until satisfactory completion of testing. 
 
4. When pipelines run parallel they shall be separated horizontally by a minimum distance of 12”.  

When pipelines cross each other they shall be separated vertically by a minimum distance of 4”. 
 
5. When t wo or more pi pelines are i nstalled i n t he s ame t rench, separate the pipelines by a 

minimum horizontal clear distance of 4-inches.  Install them so that each pipeline, valve, or other 
pipeline component may be serviced or replaced without disturbing the other. 

 
6. Assemble all assemblies as specified and in accordance with the manufacturer's directions. 
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7. During installation of pipe, fittings, valves, and other pipeline components, prevent foreign matter 
from entering the system.  Temporarily cap or plug all open ends at cessation of installation 
operations. 

 
8. Accomplish changes in pipelines size with reducer fittings.  No close nipples or bushings shall be 

used. 
 
9. Place all lines under roadway or driveway having a width of less than 25 feet in a Schedule 40 

PVC sleeve which is a minimum of two pipe sizes larger that the piping to pass through it. The 
sleeve shall be jacked under the paving at a depth of 36 inches minimum. Where remote control 
wiring crosses under paving having a width of less than 25 feet, a 3-inch schedule 40 PVC sleeve 
shall be jacked under the paving at a depth of 36 inches minimum. All sleeves shall extend 12 
inches minimum beyond the edges of the paving. 

 
10. Dissimilar metals shall be separated by an approved "Dielectric" coupling. 
 
11. Reclaimed water pipeline installation: To comply with County Health requirements the contractor 

shall paint all reclaimed water, gate valve, quick coupler, flushing hydrant, air release, and remote 
control valve boxes and vaults on the inside and on the top of the cover with purple (Pantone 512) 
paint an stencil in Minimum ¾” high white letters stating “CAUTION: RECLAIMED WATER – DO 
NOT DRINK”. Paint all reclaimed water fire hydrants with a purple (Pantone 512) color paint and 
stencil in minimum ¾” high white letter stating “CAUTION: RECLAIMED WATER – DO NOT 
DRINK”.  Paint all reclaimed water fire hydrants with a purple (Pantone 512) color paint and 
stencil “CAUTION: RECLAIMED WATER – DO NOT DRINK”, in ¾” white letters. Contractor shall 
comply with the following: 

 
a. The Contractor shall arrange for continuous inspection of piping by the Los Angeles County 

Health Department, Cross Connection Program. 
 
b. No excavation or open trench may be backfilled without first securing Los Angeles County 

Health Department approval. 
 
c. The Contractor shall expose all potable water lines where new irrigation pipe crosses old or 

new domestic lines.  
 
d. Unused or abandoned water lines (domestic or other) are to be severed as close to the water 

mains as  prac ticable, c apped and a 10 -foot section of abandoned l ine remov ed and 
cemented under County Health Department Supervision. 

 
e. Minimum pipe standards: Class 150 PVC, and higher class pipe where necessary to comply 

with AWWA or equivalent standards. 
 
f. Parallel construction: A minimum of 10 feet separation shall be maintained between domestic 

and reclaimed water lines. 
 
g. Cross-over c onstruction: K eep pi pes as  c lose t o 90 degrees  as  pos sible, w ith one f oot 

separation from the outside edges of the pipes, with potable pipe above reclaimed wherever 
possible. Center full pipe length over the crossing. 

 
h. Alternate cross-over construction: Either the potable or reclaimed water lines may be sleeved 

with the same class pipe for one full pipe length, (minimum 10 feet) centered over the cross-
over. 

 
i. Potable and reclaimed water lines may not be laid in a common trench. 
 
j. Pipe bedding and backfill requirements shall be the same as for installation of potable water 

lines. 
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k. Contractor shall obtain and pay for any plumbing permits required from the Los Angeles City 
Department of Building and Safety. 

 
D. Steel Pipe: 

 
1. Square cut and ream pipe ends to full size with a long taper reamer. 
 
2. Cut threads with clean sharp dies. 
 
3. Make joints with a non-toxic, non-hardening joint compound applied to the male threads only. 
 
4. Wrap steel pipe embedded in the ground with seamless 10 mil F.D.S. Safe-T-clad tape. 
 
a. Spiral wrap pipe with uniform laps.  Apply the second layer of wrap in the reverse direction of the 

first layer of wrap. 
 
5. Joints and any  remaining unwrapped portion of  the pipeline shall be s imilarly wrapped af ter 

pressure testing. 
 

E. Plastic Pipeline: 
 

1. Join plastic pipe with socket type solvent welded fittings, threaded fittings, rubber ring fittings or 
by other means specified.  Install steel pipe first when plastic pipe is joined to steel pipe. 

 
2. Cut square, externally chamfer approximately 10-15 degrees and remove all burrs and fins. 
 
3. Make solvent welded joints i n accordance w ith ASTM D2855 - PRACTICE FOR MAKING - 

SOLVENT - CEMENTED JOINTS WITH POLY (VINYL CHLORIDE) (PVC) PIPE AND FITTINGS. 
 Use Tetrahydrofuran primer tinted purple to prepare all surfaces to be solvent welded prior to the 
application of PVC solvent cement, no exceptions. 

 
4. Install plastic p ipe i n ac cordance w ith A STM D 2774 - PRACTICE F OR UNDE RGROUND 

INSTALLATION OF THERMOPLASTIC PRESSURE PIPING and the requirements herein. 
 
5. Exercise care in assembling a pipeline with solvent welded joints so that stress on previously 

made joints is avoided.  Handling of the pipe following jointing, such as lowering the assembled 
pipeline into the trench, shall not occur prior to the set times specified by the manufacturer. 

 
6. Apply solvent to pipe ends in such a manner that no material is deposited on the interior surface 

of the pipe or extruded into the interior of the pipe during jointing.  Wipe off excess cement on the 
exterior of the joint immediately after assembly. 

 
7. Threads for plastic pipe shall be as specified in Subsection 2.1(B)7 above.  Install a plug in the 

bore of the pipe to prevent distortion prior to the threading. 
 
8. Make threaded pipe joints using Teflon tape or other approved jointing material.  Do not use 

solvent with threaded joints. 
 
9. Protect pipe from tool damage during assembly.  Use vises with padded jaws and strap wrenches 

for installation of fittings and nipples. 
 
10. Remove and replace plastic pipe which has been nicked, scarred, or otherwise damaged. 
 
11. Snake plastic pipe from side to side in the trench to allow 1-foot of expansion and contraction per 

100 feet of straight run. 
 
12. Do not expose the pipeline to water for a minimum of 24 hours after the last solvent welded joint 

is made. 
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F. Installation of Valves, Valve Boxes, and Special Equipment: 
 

1. General:  Install all valves and other equipment in strict accordance with the details in a normal 
upright pos ition, unl ess ot herwise rec ommended by  t he manuf acturer, and mak e readi ly 
accessible for operation, maintenance and replacement. 

 
2. Install valves of the same s ize as  the pipeline i n which they are i nstalled, unless otherwise 

indicated. 
 
3. Install shut-off valves and sectional control valves below ground; house in a covered valve box 

that will permit access for field servicing. 
 
4. Install quick couplers below grade in covered valve boxes with locking lid located landscaped 

area 12” away from edge of paving. Boxes shall be set square to one another and adjacent fixed 
objects. All valves shall be run off a manifold group as shown in the Contract Drawing Details. 

 
5. Set valve boxes and valve markers to ½” above finish grade on a minimum 12-inch deep layer of 

¾ i nch s ize c rushed roc k (mi n. 2  cubic f oot) and s et v alves at  s ufficient depth to provide 
clearance between the cover and valve handle or key when the valve is in the fully open position. 
 Place crushed rock below valve.  Do not cover valve with rock. Valve box shall be set plumb on 
two 2”x4”x24” recycled plastic supports under the long axis of the valve box. 

 
6. No equipment shall be installed closer than 12 inches to any paved surface, unless separated 

from the paved surface by a wall, fence, curb, or similar barrier, or installed underground. 
 

G. Irrigation Head Installation and Adjustment: 
 

1. General:  I n ac cordance w ith t he requirements of Subsection 3.3 o f t his S ection, f lush and 
pressure test all mains and laterals, including risers before installing irrigation heads, after which 
perform a water coverage test. 

 
2. Location, Elevation and Spacing: 
 

a. Do not exceed the maximum irrigation head spacing shown on the Contract Drawings. The 
Department of Recreation and Parks irrigation plans are designed, as a minimum standard 
for head -to-head coverage. Head l ocations shall be s caled f rom the center of  t he head 
symbol directly from the irrigation plan. Accuracy of placement shall be within plus or minus 
one foot for all rotary heads having a throw of 25 feet or greater; with plus or minus 12 inches 
for all head types with a throw of under 25 feet. Where heads are located adjacent to paving, 
the heads shall be placed within three inches of such paving. 

 
b. Install sprinklers heads ½” above finish grade. Adjust all heads as necessary at the end of the 

project to that height. 
 
c. Install lawn sprinklers 3-inches clear of adjacent walks, curbs, paving, headers, and similar 

improvements. 
 
d. All plastic sprinkler heads shall be installed with swing joint assemblies as shown in the 

details. 
 

3. Irrigation Head Adjustment: 
 

a. When al l irrigation heads are installed and the i rrigation system is operating, adjust and 
balance each section or unit with all section control valves fully open to obtain uniform 100% 
head to head coverage. 

 
b. Adjust irrigation heads having adjustable pin nozzles, screws or orifices to provide adequate 

distribution of water over the coverage pattern.  Without additional cost to the City, substitute 
larger or s maller nozzle cores i n sprinkler heads  and/or add or omi t sprinkler heads as 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 IRRIGATION SYSTEM 
W.O. NO. EW40019F 02810-12 

necessary to obtain water coverage which will support healthy plant growth.  Any required 
modification shall not alter the total GPM to a degree to require a major revision of pipe 
sizing. 

 
c. At no time is the irrigation system to spray water on roadways or cause any erosion to the 

site. 
 

H. Automatic Control System Installation: 
 

1. General:   
 

a. Install a c omplete automatic irrigation control system, including the automatic controller, 
automatic c ontrol v alves and w iring, and al l nec essary ac cessories and utility service 
connections. 

 
b. Install the automatic controller outside of the coverage pattern of the irrigation system at the 

location des ignated on t he C ontract D rawings.  Verify location with Owner’s Authorized 
Representative prior to installation. 

 
c. Wall mounted controllers may be installed i n electrical panel  enclosures or buildings as 

indicated on the Contract Drawings.  
 
d. Install a separate disconnect switch between the source of power and the controller and a 

single receptacle outlet (ground fault Interrupter type) as specified herein before.  Provide 
fuse control components in the controller and ground the chassis. 

 
e. Install all service wiring at the minimum depth specified in Subsection 3.2(B) of this Section in 

Schedule 40 galvanized steel electrical conduit from the service point to the controller.  The 
minimum service wire shall be No. 12 AWG copper 600 volt, Type THW or THWN or larger, 
as required by the Contract or controller manufacturer.  Locate splices only in specified pull 
boxes and make splices with a waterproof packaged kit approved for underground use.  Set 
pull boxes to finish grade on a 12-inch deep layer of one (1) inch crushed rock. 

 
f. House control wiring in conduit between the controller and an electrical pull box at the base of 

the controller.  House control wire under all yard or concrete paved areas in Schedule 80 
PVC waterline pipe sleeve.  All other wiring issuing from the electrical pull box shall be direct 
burial and installed in the main or lateral waterline trenches wherever practical. 

 
g. Irrigation control wiring shall be bundled and taped at an interval of approximately 10’ O.C. 

Lay wire bundle in main line trench. Do not tape wire bundles to main line. Control wires 
running in the same trench as l aterals l ines or dead headed,  t he w ire dept  s hall be 
maintained at 24”. See Construction Document details for installation. 

 
2. Color Code:  

 
a. Color code all common wire white with all control wire in the following colors: red, yellow, 

blue, green,  orange,  t an, purple, pi nk, brown and gray .  Make splices in control wire in 
accordance with the requirements for service wire.  Leave at least 2-feet of coiled slack at 
each splice and point of connection inside of valve boxes.  

 
b. Wires shall be color coded as follows: 
 

CONTROLLER 
WIRE COLOR STATION STATIONS STATIONS STATIONS 

RED 1 11 21 31 

YELLOW 2 12 22 32 
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CONTROLLER 
WIRE COLOR STATION STATIONS STATIONS STATIONS 

BLUE 3 13 23 33 

GREEN 4 14 24 34 

ORANGE 5 15 25 35 

TAN 6 16 26 36 

PURPLE 7 17 27 37 

PINK 8 18 28 38 

BROWN 9 19 29 39 

GRAY 10 20 30 40 

 
 

CONTROLLER TAPE BUNDLE COLOR 

 
A RED 

B YELLOW 

C BLUE 

D GREEN 

E WHITE 

F BLACK 

 
 
 

c. Each controller shall have a separate 12 gauge, AWG-UF, 600 volt, WHITE common wire for 
each of 12 consecutive stations on each irrigation controller. 
 

Common 1   -   stations 1-10 
Common 2   -   stations 11-20 
Common 3   -   stations 21-30 

 
d. The Contractor shall run two extra black control wires from the automatic controller to the 

farthest valve system, or to the farthest valve at each end of the controller area, if the farthest 
area extends in two directions from the controller. 

 
3. Low Voltage Wire Connections: Control wires shall be stripped of ½ inch insulation, inserted into 

the electrical spring connector, and the connector twisted in a clockwise direction until the wires 
are tight. Insert the complete splice in the gel-filled tube, and check visually to confirm that the 
wire nut has been pushed past the fingers and is seated in the bottom of the tube. Position wires 
in wire channels and close insulator cover. Crimped wire will not be accepted. 
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4. Testing Electrical Components:   
 

a. Field t ests s hall be perf ormed by  t he C ontractor on al l irrigation s ystem c onductors in 
accordance with the requirements specified herein prior to performing the functional tests. 
Where conductors are installed by trenching and backfilling, such tests shall be performed 
after at least six (6) inches of backfill material has been placed over the conductors and 
backfill material has been compacted.  Refer to trenching details on the drawings. 

 
b. Prior to the start of the functional testing, the Contractor shall perform the following tests on 

all irrigation system electrical conductors in the presence of the City's representative. 
 
c. Each circuit shall be tested for continuity and open circuits. 
 
d. Each circuit shall be tested for grounds. 
 
e. An insulation resistance test at 500-volts DC shall be made on each circuit between the 

circuit and the ground.  The insulation resistance shall not be less than 10-megaohms on all 
circuits. 

 
f. The f unctional t est f or al l t he el ectric aut omatic i rrigation s ystem(s) s hall consists of a 

minimum of fifteen (15) working days of  operation during which t ime the controller shall 
complete at least three (3) complete cycles automatically for each station.  The lengths and 
frequencies of the cycles will be determined by the City's representative.  If unsatisfactory 
performance of the system develops, the condition shall be corrected and the test repeated 
until fifteen (15) working days of continuous, satisfactory operation is obtained. 

 
g. The functional t est s hall be s atisfactorily c ompleted prior t o t he s tart of t he plant 

establishment period. 
 
h. Repair to the irrigation system shall be made within five (5) working days of a malfunction or 

damage to any portion of the system. Contractor is responsible for maintaining the proper 
watering requirements for new or existing plant material affected by this malfunction during 
repair. 

 
5. Leave the control system in operating condition with an operational chart mounted within the 

controller cabinet upon completion of the work. 
 
3.3 FLUSHING AND TESTING 
 
 

A. Flushing:  After completion, and prior to the installation of any terminal fittings, thoroughly flush the 
entire pipeline system to remove dirt, scale, or other material.  Flushing shall start with the valve 
closest to the point of connection and proceed with each consecutive valve toward the valve farthest 
form the point of connection.  Each lateral system shall have each riser capped during the flushing 
commencing with the riser closest to the valve and proceeding to the farthest riser.  After flushing, 
conduct the following tests in the sequence listed below.  Provide all equipment, materials, and labor 
necessary to perform the tests.  Conduct all tests in the presence of the City Inspector. 

 
1. Perform a water pressure test on the mainlines with all control valves in place and closed. During 

the test, the Contractor shall provide pressure gauges downstream from the backflow device and 
upstream from the farthest remote control valve in the system. Air pressure testing of the irrigation 
system is acceptable if approved by the Project Engineer. The constant test pressure and the 
duration of the test are as follows: 

 
a. Main Line: Constant pressure test for 24 hours at 124 psi. 
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2. Sprinkler Coverage Test:  Perform the coverage test after sprinkler heads have been installed 
and demonstrated that each section or unit in the irrigation system is balanced to provide uniform 
and adequate coverage of the areas serviced.  Correct deficiencies in the system in accordance 
with the requirements of Subsection 3.2. 

 
3. Operational Test:  Evaluate the performance of all components of the automatic control system 

for manual and automatic operation.  During the maintenance period, and at least 15 days prior to 
final inspection, set the controller on aut omatic operat ion s o t hat t he s ystem w ill operat e 
satisfactorily during such period.  Make all necessary repairs, replacements, and adjustments until 
all equipment, electrical work, controls, and instrumentation are functioning in accordance with 
the Contract Documents. 

 
3.4 OPERATING MANUALS AND EQUIPMENT 
 
 

A. Furnish the City with four bound copies of operating and maintenance manuals for all irrigation system 
equipment such as automatic controller. 

 
B. Explain in detail all irrigation equipment operations, watering schedule and maintenance procedures 

to t he C ity pers onnel di rected by  t he I nspector and Owner’s A uthorized R epresentative before 
completion of the project. 

  
C. Provide the City with two copies of a controller chart showing the irrigation system installed on a half 

size photographic reproduction of the irrigation plan that reflects the as-built data. Each station shall 
be shown in a different color and control wire locations shall be indicated. The completed plans shall 
be l aminated on eac h s ide w ith a 20 mi l ac rylic pl astic sheet (hermet ically sealed). A  ¾” brass 
grommet shall be placed in each top corner. The Contractor shall obtain approval of the controller 
chart from the Owner’s Authorized Representative before proceeding with the plastic lamination. 

 
3.5 EXISTING IRRIGATION SYSTEM REPAIR – GENERAL 
 
 

A. The Contractor shall reconstruct any existing irrigation lines that are to remain in service, when they 
interfere or are damaged by construction. 

 
B. The Contractor is responsible for maintaining proper water to all plant material existing and/or new 

affected by construction. 
 
C. Reconstruction or repair of the irrigation lines shall conform to the application sections of the SSPWC 

using all new materials except existing irrigation heads, which may be reinstalled if in good working 
order. 

 
D. When modifications to an existing irrigation system are part of the project, the contractor shall verify 

the operation of all existing irrigation controllers, remote control valves, quick coupling valves, and 
irrigation heads prior to the commencement of work. The Owner’s Authorized Representative shall be 
notified, in writing of any inoperable equipment encountered. 

 
E. Contractor shall maintain 12 i nches of  c over ov er al l l ateral l ines and 24 i nches of  c over ov er 

mainlines 3” and smaller in diameter. Mainlines 4” and larger in diameter shall have 30” of cover over 
the top of the pipe. Reconnect existing remote control valves to controller with approved watertight 
connectors. 

 
F. Contractor is responsible for repairing and bringing up to grade any settling in trenches dug for the 

purpose of installing, repairing or retrofitting the irrigation system. 
 
 
 

* * * * * 
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SECTION 02950 
TREES, PLANTS AND GROUND COVER 

 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. Work Included:    
 

1. All labor, materials, equipment, and ap pliances necessary to provide existing lawn removal; 
planting of new lawn and all required testings and inspections; maintenance of existing trees 
as i ndicated on t he C ontract D rawings, s pecified h erein and as need ed f or complete an d 
proper installation and maintenance. 

 
B. Related Sections: 

 
1. Documents affecting work of  t his S ection i nclude, but  ar e not  nec essarily limited t o t he 

GENERAL C ONDITIONS, SU PPLEMENTARY C ONDITIONS, in D IVISION 1 - GENERAL 
REQUIREMENTS and other Sections of the Project Manual. 

 
2. Rough Grading in Section 02200 - EARTHWORK. 
 
3. Irrigation System in Section 02810. 

 
1.2  SUBMITTALS 
 
 

A. Comply w ith pertinent provisions of  Section 01340 - SUBMITTALS o f D IVISION 1  - GENERAL 
REQUIREMENTS of the Project Manual. 

 
B. Make all submittals within 30 calendar days after the Notice-To-Proceed. 
 
C. Submit seven (7) copies of the following: 

 
1. Complete lists of landscape materials and equipment including nursery's and manufacturer's 

names and address, specific trade names, catalog numbers and estimate quantity; complete 
with de scriptive l iterature and clearly m ark or  underline proposed i tems; l ist sources of  
landscape soils, and provide an agronomic soil tests on any imported soil. 

 
D. Disapprovals:  P romptly r esubmit f or approval ne cessary d ata concerning a  s ubstitution for a  

disapproved item. 
 
E. Procurement List: Use the approved l ist of  landscape materials and equipment for procurement 

without dev iation unl ess ot herwise aut horized i n w riting by  t he Owner’s A uthorized 
Representative. 

 
F. Work Certification And Project C losure:  Prior to job acceptance,  w ritten c ertifications 

accompanied with material invoices and following submittals, shall be s ubmitted to the Owner’s 
Authorized R epresentative. Each i nvoice s hall l ist o n t he or iginal, t he j ob na me and delivery 
address. The following submittals, but not necessarily limited to, shall be made: 

 
1. Copy of  soil anal ysis f rom c ertified soil l aboratory as  outlined unde r S ection 01 340 - 

SUBMITTALS. 
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2. Quantity and type of commercial and organic fertilizers. 
 
3. Quantity and type of all specified soil amendments. 
 
4. Slurry mix of Hydraulic Method of Seed Lawn Planting. 
 
5. Quantity and type of herbicides and pesticides and their application program and registered 

labels. 
 
6. Record Drawings and Record Project Manual for the irrigation and planting works. 
 
7. Controller charts. 
 
8. Results of mainline pressure testing (see irrigation specifications). 
 
9. Modified Watering Schedules (if applicable). 
 
10. Maintenance Log and Maintenance Schedules. 

 
1.3 QUALITY ASSURANCE 
 
 

A. Workers:  Use adequate number of skilled workers who are thoroughly trained and experienced 
in the necessary crafts and who are completely familiar with the specified requirements and the 
methods needed for proper performance of the Work of this Section. 

 
B. Codes and Regulations:  All materials and workmanship in this Section shall comply with the City 

of Los  A ngeles B uilding C ode an d A mendments, C ounty, F ederal and State C odes and 
Regulations. Contractor shall also comply with all referenced sections of the latest edition of the 
Standard Specifications for Public Works Construction (SSPWC) modified by  Los  Angeles C ity 
Bureau of Engineering Standard Plan S-610, and all applicable Standard Plans. All SSPWC and 
Los Angeles City Bureau of Engineering Standard Plans are published by and available through 
Building News (BNI) and online. Contractor to obtain and pay for all required permits. Deliver all 
permits and submit certifications of compliance to the Owner’s Authorized Representative. 

 
C. Quality and S ize:  C omply w ith c urrent edi tion of  t he "Horticultural S tandards" f or number one  

nursery stock as adopted by the "American Association of Nurserymen". 
 
D. All Plants: 
 

1. Shall be t rue t o nam e, size and growing specifications with t he nam es, s tandards and 
practices in "American Association of Nurserymen". 

 
2. In all cases, botanical names take precedence over common names. 

 
1.4 GENERAL REQUIREMENTS 
 
 

A. Approvals by the Owner’s Authorized Representative: 
 

1. All required agricultural suitability and fertility analysis or testing, and weed/pest control prior 
to placing top soil or soil amendments. 

 
2. All work on sprinkler irrigation system prior to start of landscaping work. 
 
3. All reviews on required submittals hereinafter specified. 
 
4. All resubmittals requested by the Owner’s Authorized Representative. 
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B. Inspection:  Notify t he C ity I nspector a nd/or ot her r equired l ocal gov erning a gency at  l east 72  
hours prior to time of the following required inspections: 

 
1. All subgrade and fill works. 
 
2. All weed/pest control and soil fertilizing and conditioning. 
 
3. All plant material at time of delivery to the job-site. 
 
4. All landscaping construction items prior to start of maintenance or plant establishment period. 

 
C. Existing Utilities and P lant Materials:  Protect ut ilities and/or plant materials, not des ignated for 

removal o r modification, in place against damage resulting f rom work of  this Contract. Perform 
any removal and/or modifications only on approval or instructions f rom the Owner’s Authorized 
Representative or i n ac cordance w ith appl icable p rovisions. R eplace dam aged ex isting p lant 
material w ith l ike t ype a nd s ize m aterial. D etermine t he cost o f i rreplaceable pl ant m aterial 
according t o t he " square i nch" m ethod as  de scribed by  t he C ouncil of  T ree and La ndscape 
Appraisers, Guide for Plant Appraisal, current edition. 

 
D. Existing Tree Preservation:  A Department of Recreation & Parks Arborist shall be invited to the 

project j ob s tart m eeting. The t ree p reservation r equirements m ust be ad hered t o by  t he 
Contractor. See C ontract D rawings Sheet L1, Lan dscape D emolition P lan, for pr ocedures a nd 
contact personnel. 

 
E. If a t ree t hat i s de signated t o r emain is r emoved or c aused t o be i rreversibly dam aged as  

determined by the Department of Recreation and Parks Arborist, a replacement tree matching in 
size, quality and variety shall be installed using an installer approved by the Arborist. 

 
F. Verification of  D imensions and Q uantities: V erify al l di mensions and qua ntities pr ior t o s tart of  

work. Furnish t he qua ntities a s m ay b e nec essary t o do t he s pecific work. Promptly n otify t he 
Owner’s Authorized Representative of any discrepancies between the Drawings and the Project 
Manual and/or a ctual j ob-site conditions which would af fect t he pr oper ex ecution of t he 
landscaping work. Do not work in areas where such discrepancies occur until further instructed by 
the Owner’s Authorized Representative. 

 
1.5 DELIVERY, STORAGE AND HANDLING 

 
 
A. Delivery:   

 
1. Notify t he Owner’s Authorized R epresentative of t he del ivery a m inimum of 48 h ours in 

advance so the pl ant m aterials m ay be i nspected upon  ar rival at  the j ob-site. Al l p lant 
material judged by the Owner’s Authorized Representative as unacceptable shall be removed 
immediately from the job-site by the Contractor.  

 
2. Deliver f ertilizer t o t he j ob-site i n t he o riginal an d un opened containers b earing 

manufacturer's gu arantee c hemical analysis, na me, t rade mark o r t rade na me i n 
conformance with Federal and Local law. In l ieu of containers, fertilizer may be furnished in 
bulk and a certificate indicating the above information shall accompany each delivery. 

 
3. Hydroseed Delivery: The contractor shall supply a delivery receipt to the Owner’s Authorized 

Representative or authorized representative certifying conformance with the specified 
hydroseed m ix and i ndicating t hat t he s lurry ha s no t been m ixed f or l onger than two ( 2) 
hours. Slurry w hich h as b een m ixed l onger t han two ( 2) ho urs shall be recharged w ith 50 
percent more of the specified seed mix, at the Contractor’s expense. Delivery tickets shall be 
forwarded to the Owner’s Authorized Representative. 
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B. Storage:   
 

1. Store plants at the job-site where directed by the Owner’s Authorized Representative. 
 
2. Keep fertilizer in dry storage away from contaminants. Loose fertilizers and soil amendments 

shall be kept covered with a tarp. 
 
3. Store plants not installed on the day of arrival at the job-site as follows: 
 

a. Outside storage to be protected from wind. 
 

C. Handling:  Transport and handle plants with care to ensure protection against injury. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MATERIALS 

 
 

A. General: All landscaping materials for soil conditioning, weed or pest control, or planting shall be 
first grade, commercial quality and shall have certificates. 

 
B. Topsoil:  D esignated a s " Imported/Class A " or  " Unclassified/Class C" as  specified he rein. The 

Owner’s Authorized Representative or authorized representative shall determine the suitability of 
topsoil pr ior t o u se. Transport t opsoil f rom t he s ource t o i ts f inal position u nless s tockpiling i s 
specified. 

 
1. "Imported/Class A" Topsoil:   

 
a. From a s ource o utside t he l imits of t he pr oject s elected by  t he C ontractor an d i n 

compliance with Inspection requirements specified in General Conditions. Within 90 days 
after Notice-To-Proceed submit the proposed source of topsoil to the Owner’s Authorized 
Representative for approval. After the Owner’s Authorized Representative or authorized 
representative makes an initial inspection at the site of the proposed imported material, 
the Contractor shall perform the required tests as deemed necessary to determine that 
the m aterial m eets the requirements. T he C ontractor shall submit t o t he Owner’s 
Authorized Representative a written report of  a soil testing laboratory registered by  the 
State of California for agr icultural soil evaluation which states that the proposed source 
complies with this Section, and proposed soil amendments. After the testing report and 
proposed soil amendments are reviewed by the Owner’s Authorized Representative, the 
Contractor shall comply with al l the recommendations of  the soil testing laboratory and 
add any  ad ditional s oil a mendments necessary t o ac hieve pr oper nut rient l evels t o 
support a healthy plant growth, at no additional cost to the City. 

 
b. "Imported/Class A " t opsoil s hall be of  a uni form c omposition an d s tructure, f ertile and  

friable sandy loam garden soil, and be free of roots, clods and stones larger than 1-inch 
in greatest dimension, pockets of  coarse sand, noxious weeds, sticks, brush and other 
litter and not be infested with nematodes or other undesirable insects and plant disease 
organisms.  

 
c. "Imported/Class A" topsoil shall meet the following additional requirements: 

 
(1) Gradation Limits:  Sand - 50-80 percent, c lay - 20 percent maximum, and silt - 30 

percent m aximum. The sand, clay a nd s ilt gr adation l imits shall be as d efined i n 
ASTM D-422 – TEST METHOD FOR PARTICLE – SIZE ANALYSIS OF SOILS. 
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(2) Permeability Rate:  Hydraulic conductivity r ate s hall b e n ot l ess t han one i nch pe r 
hour nor more than 20 i nches per hour when tested in accordance w ith the USDA 
Handbook Number 60, method 34b or other approved methods. 

 
(3) Agricultural Suitability and F ertility A nalysis T ests: T he t opsoil shall b e f ertile an d 

friable garden soil suitable for sustaining and promoting the growth of  the specified 
plants. The topsoil shall comply with maximum permissible element concentration. 

 
2. “Unclassified/Class C” Topsoil: Prior to any excavation, grading or f ill works; the Contractor 

shall take six (6) test samples of the on-site soils at the locations and depths as specified and 
directed by  t he Owner’s A uthorized Representative or aut horized r epresentative. The s oil 
samples shall be analyzed for agricultural suitability and fertility. The Contractor shall submit 
a written report of a soil testing laboratory registered by the State of California for agricultural 
soil evaluation and proposed soil amendments to the Owner’s Authorized Representative for 
approval. Soil A mendments s hall b e added i n ac cordance t o the s oil t esting l aboratory 
recommendations. The Contractor shall i nclude i n t he construction schedule sufficient t ime 
for the testing processes and the grading work. 

 
C. Fertilizers and Conditioning Materials:  
 

1. Comply w ith t he appl icable r equirements of  t he S tate A gricultural C ode. All f ertilizing 
materials shall be packaged, first grade, commercial quality products identified as to source, 
type of material, weight and manufacturer's guaranteed analysis. Fertilizing material shall not 
contain toxic ingredients or fillers in quantities harmful to human, animal, or plant life. 

 
2. The Contractor shall submit a certificate of compliance stating that the material substantially 

complies with t he P roject M anual, i n ac cordance w ith p rovisions of S ubsection 1.2(b) 
hereinbefore specified. 

 
3. Organic Soil Amendment: Organic S oil A mendment s hall be  s elected p roducts a s 

described herein. 
 

a. Organic Soil A mendment s hall be a ground of  processed w ood pr oduct der ived from 
Redwood, Fir or Cedar sawdust, or from the bark of Fir or Pine treated with a non-toxic 
agent to absorb water quickly and shall comply with the following requirements.  

 
 GRADATION 
Sieve Size Percent Passing 
1/4-inch 
#8 
#35 

95% minimum 
80% minimum 
30% maximum 

 
Nitrogen Content 

 
%, Dry Weight 

 
Redwood 
Fir 
Cedar 
Fir Bark 
Pine Bark 

 
0.4   - 0.6% 
0.56 - 0.84% 
0.56 - 0.84% 
0.8   - 1.2% 
0.8   - 1.2% 

 
(1) Salinity:  Ma ximum s aturation ex tract c onductivity 2. 5 m illimhos/centimeter at  25 

degrees Celsius. 
 
(2) Wetability:  W hen one t easpoon of tap water is applied to 4 c ubic inches of the air-

dried products, the material shall become completely damp in a period not exceeding 
2 minutes.  
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b. All Organic Soil Amendment shall conform with the following criteria: 
 

(1) Humus material shall hav e an  as h content of  n o l ess t han 8%  and  no more t han 
50%. 

 
(2) The pH of the material shall be between 6 to 7.5. 
 
(3) The salt content shall be less than 10 millimho/cm at 25o C. (ECe less than 10) on a 

saturated paste extract. If the ECe exceeds 10 millimho/cm, the maximum rate of use 
shall not exceed 15% by volume. 

 
(4) Boron content of the saturated extract shall be less than 1.0 parts per million. 
 
(5) Silicon content (acid-insoluble ash) shall be less than 20%. 
 
(6) Calcium carbonate shall not be present if to be applied on alkaline soils. 
 
(7) Sludge-based materials are not acceptable if the soil already has a hi gh level (toxic 

level) of zinc, copper or other heavy metals based on soil analysis. 
 
(8) Carbon: Nitrogen ratio is less than 25:1. 
 
(9) All compost shall be aerobic without malodorous presence of decomposition 

products. 
 
(10) Maximum total permissible pollutant concentrations in amendment in parts per million 

on a dry weight basis: 
 

Arsenic 20 Copper 150 Selenium  50 
Cadmium  15 Lead 200 Silver 10 
Chromium 300 Mercury 10 Vanadium 50 
Cobalt 50 Molybdenum  60 Zinc 300 
Nickel 100 

 
(11) Higher amounts of salinity or boron may be present if the soils are to be preleached 

to reduce the excess or if the plant species will tolerate the salinity and/or boron. 
 

c. Hydroseed Additives shall meet the following guidelines:  
 
(1) Mulch Fiber shall consist of v irgin wood f iber of  Aspen or Alder. I t shall not  contain 

any w aste p aper, newsprint or  straw material. T he f iber shall contain a g reen dy e 
(color additive) to facilitate application. 

 
(2) Hydroseed stabilizer shall be a tackifier consisting of natural mucloid materials (finely 

ground outer seed coatings) for the purpose of  binding seed and soil together unt il 
germination and growth begins. 

 
(3) Soil ac tivator s hall be a f inely s creened, non -abrasive c ombination of  pe at m oss, 

composted chicken fertilizer, phosphorus and potassium having a minimum N-P-K of 
1.2—1.4-5. 

 
D. Plant Materials: 

 
1. General:  T he p lant names shown o r l isted on the Contract Drawings shall conform to the 

"Sunset Western Garden Book", latest edition; unless otherwise specified. 
 

a. Type and S ize: P lant m aterials shall be as  l isted on t he C ontract D rawings, unl ess 
otherwise instructed by the Owner’s Authorized Representative. 
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b. All pl ants s hall be i nspected an d ap proved prior t o pl anting as  pe r pr ovisions of  
Subsection 1.4(B) herein before specified. 

 
c. Substitutions:  When plants of a specified kind or size are not available, substitution may 

be made upon approval by the Owner’s Authorized Representative, in accordance with 
Section 12 - REFERENCE TO TRADE NAMES of  the General Conditions and Section 
01340 - SUBMITTAL. Contractor shall pr ovide i nformation r egarding hi s attempts t o 
locate such material. 

 
2. Plant Material: 

 
a. Seed - Kikuyu Grass: Fresh, clean, new crop seed, mechanically premixed to specified 

proportions; delivered t o t he site i n o riginal unopened containers b earing t he de aler’s 
guaranteed analysis and germination percentage, and a certification or stamp of release 
by a C ounty A griculture Commissioner. All s eed mix s hall b e i n or iginal unopened 
containers and be subject to inspection prior to mixing. 

 
b. Seed Lawn Planting Mixtures: Mixture of seed, fertilizer f iber, and other materials in the 

slurry mixture shall be as specified in the EXECUTION section of TREES, PLANTS AND 
GROUNDCOVER specifications. 

 
E. Pesticides/Herbicides:  

 
1. Pre-Emergent Herbicides:  Selected from the broad spectrum of commercial brands available 

subject t o ap proval by t he Owner’s A uthorized R epresentative and not  i n conflict w ith t he 
fertilizing and conditioning materials and any regulations governing its use. (Balan Granular, 
or equal.) 

 
2. Post-Emergent Herbicides:  C omply to all governing regulations and subject to approval by 

the Owner’s A uthorized R epresentative. Contractor shall i dentify t he l ocation of  e ach 
proposed u sage of P ost-Emergent Herbicide. Post-Emergent H erbicide shall b e type 
recommended or suitable for each plant material. Roundup, or approved equal shall be used 
for non-selective weed control. 

 
3. Unless pr ohibited by  t he C ounty A gricultural C ommissioner, p esticides m ay be us ed f or 

planting work. Usage of  pesticides and herbicides shall conform to the requirements of  the 
California Food and Agricultural C ode and r equirements. Weed oi l and gr anular or  pellet 
forms of pesticides shall not be used. 

 
4. The c ontractor s hall abi de by  al l l aws and c odes gov erning w eed abat ement oper ations 

including but  not  l imited t o C AL-OSHA r equirements and t he Sate of  C alifornia Healthy 
Schools A ct of 2000 ( AB2260), her ein c alled “Schools A ct.”  T he ar eas governed by t he 
Schools Act include but are not limited to locations adjacent to school age children. 

 
 
PART 3 - EXECUTION            
 
 
3.1 GENERAL 
 
 

A. The Landscape work shall not be per formed at any time when i t may be s ubject to damage by 
climatic conditions.  

 
B. The Contractor shall verify all dimensions shown on the Contract Documents and at the site. 
 
C. Delivery of  material shall begin only when i t is ready for the work and af ter the inspections are 

made a nd t he r equired s amples an d tests h ave b een r eviewed by  t he Owner’s A uthorized 
Representative. All materials furnished for the work shall be not less than the reviewed sample. 
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D. The C ontractor shall p rovide t emporary f encing, b arricades, c overing, o r ot her p rotection t o 
preserve ex isting l andscaping i tems i ndicated t o remain and t o p rotect t he adj acent pr operties 
and other structures from damages by the landscape and other contract work. 

 
E. The C ontractor s hall abi de by  t he T ree P reservation G uidelines, contract d rawings S heet L1,  

Landscape Demolition Plan, for all t rees indicated to be  saved. The Contractor shall retain the 
services of a tree surgeon approved by the Owner’s Authorized Representative and Department 
of Recreation and Parks Arborist to repair damage to existing trees. Existing trees that are to be 
saved and which cannot be r estored t o f ull gr owth, as  determined by  t he D epartment of  
Recreation and Parks Arborist shall be replaced per the Tree Preservation Guidelines. If there are 
oak t rees on t he p roject site t he Contractor shall a bide by  t he City of  Lo s Angeles O ak T ree 
Ordinance. 

 
F. The Contractor shall remove and/or relocate landscape items such as trees, shrubs, grass, other 

vegetation, improvements, and obstructions as shown on Drawings or specified otherwise. Plant 
material to be removed shall be disposed of off the site in a legal and proper manner. 

 
3.2 SURFACE CONDITIONS 
 
 

A. Examine the areas and conditions under which work o f t his Section will be  per formed. Correct 
conditions d etrimental t o t imely and  pr oper c ompletion of  t he w ork. D o not pr oceed unt il 
detrimental conditions are corrected. 
 

3.3 AGRICULTURAL SUITABILITY AND FERTILITY ANALYSIS TESTS 
 
 

A. General:  Except noted otherwise Contractor shall submit the proposed Imported/Class A Topsoil 
for A gricultural S uitability and F ertility A nalysis. Contractor shall af ter c ompletion of  al l r ough 
grading o perations sample al l r emaining on -site soil pr oposed t o be us ed f or top s oil. The 
Contractor shall obtain the number of soil samples as specified and submit them to a certified soil 
laboratory for required soil analysis. The location of the soil sample and intent of the soil analysis 
are to provide the following: 

 
1. Accurate soil amendment and fertilizer recommendations with regards to type, quant ity and 

procedure t o c reate pl anting s oil f or p lant m aterial w hich i ncludes t rees, s hrubs, g round 
covers and turf. 

 
2. Identify any potential problems in the relationship between specified of  plant materials and  

existing soil conditions that may ultimately affect plant growth. 
 

B. Samples s hall be t aken by  a t echnician f rom certified s oil l aboratory. Recommendations f or 
appropriate location, quantity, and method of obtaining samples shall be submitted by a certified 
technician and reviewed by the Owner’s Authorized Representative.  

 
1. Sample Taken For On-Site Soil after Completion of Grading or Clearing Operations: 

 
a. Stockpile: U nless s pecified ot herwise, t ake r epresentative s amples at l ocations a nd 

desired depth as directed by Owner’s Authorized Representative. 
 
b. For New Planting:  Sample shall be taken 6 inches below proposed topsoil for lawn. 

 
2. For on-site soil, use a soil probe or soil auger to remove a core samples. Otherwise use a 

shovel t o di g a h ole t o t he de sired depth. S ample the s oil f rom t he side of the hol e by  
scraping it with a trowel. The tools need to be clean and not rusty. Avoid sampling when the 
soil is to wet. 
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C. Contractor s hall pr ovide t he Owner’s A uthorized R epresentative with a c opy of  t he c ompleted 
report on l aboratory l etterhead for review, i n accordance w ith Section 11 - SHOP DRAWINGS 
AND MANUFACTURER’S DATA of the General Conditions prior to planting commencement. 

 
D. Submitted recommendations shall include soil amendments and fertilization for initial planting, as 

well as any measures to be taken during the plant establishment period. Submittal shall include a 
narrative explaining the criteria employed to determine the soil sampling sites. 

 
E. Agricultural Suitability and Fertility Analysis: 

 
1. Must i nclude pH  m easurement i n t he S aturation E xtract, E lectrical C onductivity of  the 

saturation extract and S odium A dsorption R atio of  t he saturation ex tract. The a pproved 
procedures are the following: 

 
pH        Method 21 
Saturation Extract   Method 2 
Sodium Adsorption Ration  Method 20b 

 
Methods of  the U nited States S alinity Labor atory as  published i n t he A gricultural 
Handbook Number 60 entitled “Diagnosis and Improvement of Saline and Alkali Soils”. 

 
2. The f ollowing nut rients a nd el ements m ust be d etermined w ith an app roved ex traction 

method. Interpretation  data must be given citing concentrations which are considered to be 
low, medium and high: 

 
Boron, C alcium, C opper, I ron, M agnesium, M anganese, M olybdenum, P hosphorus, 
Potassium, Sodium, Sulfur, and Zinc 

 
3. The approved methods are those cited by the Council on Soil Testing and Plant Analysis and 

those methods currently used by Soil Scientist and Agronomists and published in 
Communications in Soil Science and Plant Analysis, Soil Science and Soil Science Society of 
America J ournal. Approved m ethods a re M ehlich Number 3,  B ray P l, B ray P2, O lsen P , 
DTPA, Ammonium Acetate, Ammonium Bicarbonate-DTPA, and Hot Water Extract for Boron. 

 
4. The saturation extract must be analyzed for Calcium, Magnesium, Sodium, Boron, Chloride, 

Nitrate and Sulfate. 
 
5. The following trace metals must be measured by the DTPA extract: 

 
Aluminum, A rsenic, C admium, C hromium, C obalt, Lead,  Li thium, Nickel, S elenium, 
Silver, Strontium, Tin and Vanadium. 

 
6. The presence of Calcium Carbonate and/or Magnesium Carbonate must be determined. 
 
7. Soil Texture and Organic Matter content may be estimated or determined by commonly used 

methods. 
 
8. Interpretation of nutritional deficiencies or excesses and potential toxicities must be given. 

 
F. Acceptable Elements: 

 
1. The range of the essential elemental concentration in soil shall be as follows: 

 
a. Ammonium Bicarbonate/DTPA Extraction, parts per million (mg/kilogram): 

 
 Dry weight basis 
  
Phosphorus 2 - 40 
Potassium 40 - 220 
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 Dry weight basis 
  
Iron 2 - 35 
Manganese 0.3 - 6 
Zinc 0.6 - 8 
Copper 0.1 - 5 
Boron 0.2 - 1 
Magnesium 50 - 150 
Sodium 0 - 100 
Sulfur 25 - 500 
Molybdenum 0.1 - 30 

 
(1) If the soil pH is between 6 and 7, the maximum permissible elemental concentration 

shall be reduced 50% . If t he soil p H i s l ess t han 6. 0, t he m aximum pe rmissible 
elemental concentration shall be reduced 75%. No more than three metals shall be 
present at 50% or more of the above values.  

 
3.4 GRADING AND SITE PREPARATION: 
 

A. Rough Grading:  
 
1. Unless specified ot herwise, r emove ex isting soil, debris, w eeds, roots a nd f oreign material 

under the landscape area; perform clearing and grubbing in accordance with Subsection 3.4 
of Section 02200 – EARTHWORK. 

 
2. Scarify and c ompact t he ex isting s ubgrade t o 6”  prior t o bac kfilling w ith topsoil a nd s oil 

conditioning. Remove during grading operation al l stones over 1-inch in greatest dimension 
and excess soil.  

 
3. Earthwork and Topsoil Placement:  S hall include excavation and backfilling for the irrigation 

system and the preparation for the spreading, densification, cultivation and raking of topsoil, 
including fertilization and conditioning. 

 
B. Conservation of Topsoil: 

 
1. For Unclassified/Class C topsoil acceptable by Owner’s Authorized Representative as topsoil, 

maintain t he t opsoil s tockpile i n a manner i n which will n ot o bstruct t he n atural f low o f 
drainage.  

 
2. Maintain the stockpiled topsoil free from debris and trash, and contamination. 
 
3. Keep the sampled or tested stockpiled top soil from other top soil. The Contractor shall re-test 

any mixed top soil at no additional cost to the City. 
 
4. Keep the stockpiled topsoil damp to prevent dust and drying out. 

 
C. Topsoil Preparation and Conditioning: 

 
1. Type and Thickness: Place approved Imported/Class A topsoil over the entire rough graded 

site, in accordance with Subsection 2.1(A), to an approximate depth, as recommended by the 
Owner’s Authorized Representative or as indicated on the Contract  Drawings. 

 
2. Do not work topsoil when it is so wet as to cause excessive compaction or forming of hard 

clods, or so dry as to cause dust. 
 
3. Compact t opsoil t o 9 0% r elative c ompaction prior t o f ertilizing conditioning. Add addi tional 

topsoil where required to achieve finish grades. 
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D. Fertilizing and Conditioning:   
 

1. Bring pl anting ar eas t o f inish g rade i ncluding construction of  l andscape contour/ m ounds 
before the spreading of specified fertilizer or soil conditioning materials and planting. 

 
2. After approximate finished grades have been established, the upper 6 inches of top soil shall 

be conditioned an d f ertilized by  m eans of  m echanical t iller t o t he r ate a s specified on t he 
drawings and the recommendations of the agricultural suitability and fertility analysis. 

 
3. The following organic, soil amendments and fertilizer rates, and quantities are to be used for 

bid basis only. 
 

Nitrogen-Stabilized (Type 1   
Organic Soil Amendment):  6 cu yds per 1000 sq ft. 
Commercial Fertilizer (Ammonium  
 Phosphate 6/20/20): 15 lbs per 1000 sq ft. 
Agricultural Gypsum: 100 lbs. per 1000 sq. ft. 
Soil Sulfur:  20 lbs. per 1000 sq. ft. 

 
4. Final report shall provide amendment and fertilization recommendations for the specific plant 

materials l ist as  s hown on t he c ontract d rawings and reviewed t he Owner’s A uthorized 
Representative. The C ontractor s hall comply with t he r eviewed r ecommendations without 
additional cost to the City. 

 
5. The quantities of such materials required for planting areas shall be at  the job-site. Furnish 

the C ity I nspector w ith delivery t ickets bef ore s preading t o v erify t he s ource, kind and 
quantities de livered. Furnish Owner’s A uthorized Representative duplicate copies of  t he 
material invoices as required in Subsection 1.2 (G). 

 
6. After s preading of  f ertilizer an d/or soil c onditioning m aterials, uni formly cultivate s uch 

materials into the  upper 6 inches of top soil using suitable equipment operated in at least two 
directions approximately at the right angles. Make the resulting soil friable. 

 
E. Finish Grading: 
 

1. Contractor s hall v erify w ith al l C ontract D rawings a ll ar eas r eceiving m ulching. Contractor 
shall verify the amount of fertilizer and soil conditioning, and specified thickness of mulching 
to determine the finish grade. Make f inish g rade smooth, uni form and f ree of  abrupt grade 
changes and depressions to insure proper surface drainage. 

 
2. Finish grade below adj acent paving, curbs or  hea ders s hall be 1 -inch in s hrub or gr ound 

cover areas and 1-inch in lawn areas. 
 
3. Water soil after spreading of fertilizer and/or soil conditioning materials, and allow it to settle 

to provide a stable surface. After the soil has dried out to a workable condition, regrade, rake 
and smooth to the required grades and contours. Finished surfaces to be clean and suitable 
for planting. 

 
4. Finish grading shall insure proper drainage of site. 
 
5. Eliminate all erosion scars.  

 
3.5 WEED/PEST CONTROL 
 
 

A. Unless specified ot herwise, w eed abatement shall a pply t o all pl anting areas. T he ab atement 
operation shall commence before planting but only after removals, grading, hardscape 
construction, installation of irrigation system, soil preparation, and fine grading of planting areas 
have been completed.  
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B. All herbicides for weed control shall be appl ied with a phot osensitive dye which will produce a  
contrasting color when sprayed upon the ground. The dye shall be applied in a manner so as not 
to leave any stain upon surfaces.  

 
C. Pesticides, as required, shall be applied by a licensed pest control applicator in accordance with 

the requirements of the California Food and Agricultural Code and Section 02200 – 
EARTHWORK s pecified herein. Within 90  day s a fter t he Notice-To-Proceed, a copy of  t he 
proposed application program shall be s ubmitted to the Owner’s Authorized Representative for 
review. T he s ubmittal s hall i nclude, bu t not  be l imited t o t he pe sticides t o b e us ed, r ates of  
application, methods of  appl ication, a nd ar eas t o w hich pe sticides a re t o b e appl ied. P rior t o 
commencement of  application, t he l icensed pest control adviser m ust r eceive t he Owner’s 
Authorized Representative's approval of the program. The Contractor shall abide by all laws and 
codes gov erning w eed abatement oper ations i ncluding but  not  l imited t o C AL-OSHA 
requirements and the State of California Healthy Schools Act of 2000 (AB2260). 

 
D. Contractor s hall not ify t he Owner’s Authorized R epresentative a m inimum o f 72 hour s p rior t o 

each appl ication of pesticide/herbicide and shall indicate the hours dur ing which the appl ication 
will oc cur. N o appl ications s hall be m ade on S aturdays, S undays, or  l egal hol idays, un less 
otherwise prior approval by the Owner’s Authorized Representative in writing.  

 
E. Contractor responsibility during weed abatement operation and herbicide application shall include 

but not be limited to the following: 
 

1. Seventy-two (72) hour written notice to the recreation director-in-charge, park and childcare 
patrons. 

 
2. Submittal of  a “ Pest Control Recommendation F orm” t o t he Owner’s A uthorized 

Representative. 
 
3. A completed and accurate MSDS (Material Safety Data Sheet) shall be posted on the site of 

application, and the area of application shall be posted as such.  
 
4. The application area shall be barricaded for public safety and appropriate signage, labels and 

warnings posted, 
 
5. For sites over ½-acre in area, the contractor shall utilize a Owner’s Authorized 

Representative approved plan of phasing the application. The plan shall be pre-approved by 
the Owner’s Authorized Representative. 

 
F. Any Contractor who is obligated under contract with the Department of Recreation and Parks for 

the construction or refurbishment of a park facility that involves the intended use of herbicides or 
other pesticides, must first notify the Pest Management Supervisor of the Forestry Division prior 
to any approved pesticide appl ications at  any recreation/child care center. All pest control work 
performed at  any  f acility shall f all within t he gui delines of  t he Departments o f R ecreation and 
Parks IPM programs. In addition, each individual project will require a written recommendation by 
a licensed Pest Control Advisor for any pesticide applications.  

 
G. Any questions regarding pesticide appl ication and procedures at Recreation and Parks facilities 

shall be  di rected t o t he Owner’s Authorized R epresentative and t he R AP F orestry G roup, 
Vegetative Management (213) 485-4826.  

 
H. The following precautions shall be observed in handling and applying herbicides: 

 
1. Before a pplying, t he C ontractor s hall r ead an d un derstand al l i nstructions provided by  t he 

manufacturer. 
 
2. Herbicidal product shall not be used when winds are gusty or in excess of 8 miles per hour, 

or when any other conditions exist which would result in drift. 
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3. Avoid combinations of pressure and nozzle type or adjustment that result in mist. 
 
4. Do not ap ply dur ing rain, or i f r ain i s f orecast w ithin t welve hours. If rain occurs w ithin a  

twelve-hour period, material must be reapplied after plant growth has dried out. 
 
5. Contractor shall observe extreme care not to allow spray to contact desirable plant material. 

Use cardboard, plywood, or other appropriate material to shield plant materials outside of the 
treatment area from overspray. 

 
6. Do not apply to bare ground. 
 
7. Do not add o ther products to any herbicide mix, including spreader, stickers, or surfactants, 

unless required by the label directions and pre-approved by the Department of Recreation & 
Parks Pest Control Advisor (PCA) 

 
I. The Contractor shall adhere to the following “Grow and Kill” methods: 

 
1. Step 1. Clear site of all dead or living vegetative growth by hand or mechanical means. 
 
2. Step 2 . Thoroughly water al l t urf an d planting areas dai ly t o keep s oil ev enly m oist f or a 

period of at least two weeks. 
 
3. Step 3. At the conclusion of the growth period, treat all plants within the treatment area with 

Roundup at an application rate of  four (4) quarts of Roundup mixed in 50 gallons of  clean 
water per acre appl ied by  spraying. Thoroughly moisten al l plant material w ith herbicide. If 
nutsedge (nutgrass) i s present in any o f the planting areas, “Manage” i s recommended for 
control at  a rate of  0.9. per gallon of  water. Furthermore, the use of  “Manage” requires the 
addition of 2 teaspoons (1/3 fluid ounce) of nonionic surfactant (No Foam A) to the mix. 

 
4. Step 4. Do not water or otherwise disturb treated areas for a period of two (2) weeks. 
 
5. Step 5 . After t he t wo-week k ill pe riod, r emove al l dead pl ants. If any  l iving pl ants a re 

observed, t he ent ire plant, i ncluding r oots, s hall b e r emoved b y hand . Minimize p hysical 
disturbance of the soil.  

 
J. New and/or existing plants which in the opinion of the Owner’s Authorized Representative have 

been damaged by  t he a pplication of  pesticide/herbicide s hall be r eplaced by t he Contractor at 
their expense. 

 
K. At the end of each work week, a written report of that week's applications of all 

pesticides/herbicides shall be submitted to the Owner’s Authorized Representative. 
 
L. Weed Suppression (Non-Herbicide Weed Removal) shall apply to all turf and planting areas. The 

suppression operation shall be commenced only after removals, grading, hardscape construction, 
installation of irrigation system, soil preparation, and fine grading of turf and planting areas have 
been completed. The contractor shall thoroughly water all turf and planting areas for a minimum 
period o f t wo w eeks pr ior t o commencing r emoval. Contractor s hall c lear t he s ite of  al l dead 
vegetation a nd l iving weeds by  ha nd or  m echanical m eans. All removed v egetation s hall be 
properly disposed of off site.  

 
3.6 PLANTING 
 
 

A. General:  A ll pl ant materials, i ncluding pl ants p reviously approved at  t he n ursery, shall b e 
inspected p rior t o pl anting. T he C ontractor shall be  r esponsible for t he condition of  al l plants, 
planted or otherwise, unt il f inal acceptance by  the City and t ermination of maintenance period. 
Contractor  shall be obligated to honor all requirements of warranty as indicated herein. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM TREES, PLANTS 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND GROUND COVER 
W.O. NO. EW40019F 02950-14 

1. Perform pl anting w ith m aterials a nd equipment a ccording t o p rocedures f avorable t o t he 
optimum growth of the plant. Do not plant during windy conditions. 

 
2. Except as noted for specimen planting, start all planting operations immediately following the 

completion and approval of the irrigation system. 
 

B. Protection and Storage: 
 

1. Keep all plant materials delivered to the job-site in a healthy condition for planting. 
 
2. Do not allow plants to dry out. 

 
C. Layout and Plant Locations: Plant locations indicated on the Contract Drawings are approximate. 

 
D. Lawn P lanting: C omplete site pr eparation; appl y weed an d pe st c ontrol an d t he f ine gr ading 

before planting the lawn. 
 

1. Seed La wn Planting: A ccomplished by H ydraulic Method. Do no t pl ant t he s eed when t he 
wind velocity exceeds f ive miles per hour or is detrimental to the uni form distribution of  the 
seed. 

 
a. Hydraulic Method:  The seed, fertilizer, fiber and other materials in the slurry mixture shall 

be as specified herein. All material shall be of such character that they will disperse into a 
uniform s lurry w hen m ixed w ith w ater. T he m ixture s hall b e such t hat a n a bsorbent 
porous mat will be formed. 

 
b. All m aterials m ust b e av ailable f or i nspection prior t o ap plication. Clearly i dentify t he 

weights and contents of the containers. Use a green coloring additive in the slurry for the 
visual i nspection pu rposes d uring application. Apply the s lurry unde r pr essure at  the 
specified rates specified herein. Moisten areas to be planted by this method to a depth of 
6” inches, but not  surface wet at  the t ime of  appl ication. Keep the hydraulically seeded 
areas moist during the germination period, but avoid puddling. 

 
c. Apply slurry uniformly to all areas to be seeded in a two-step process. Apply f irst s lurry 

coat at  a r ate s o t hat m ulch c omponent i s dep osited at  not  l ess t han 500-lb/acre dry 
weight, and seed component is deposited at not less than the specified seed-sowing rate. 
Apply slurry cover coat of fiber mulch (hydromulching) at a rate of 1000 lb/acre. 
 

3.8 MAINTENANCE AND PLANT ESTABLISHMENT 
 
 

A. General Maintenance:  Maintain all areas on a continuous basis as they are completed during the 
progress of the work and during the establishment period. Continue to maintain the area of work 
until f inal acceptance of  t he Contract by  t he City. Maintenance s hall i nclude continuous 
operations of  pi cking up t rash an d em ptying t rash c ans dai ly, w atering, weeding ( including al l 
broad leaf weeds in lawn areas), mowing, rolling, edging, cultivation, fertilization, spraying, control 
of pests, insects and rodents, reseeding, plant replacement ( irrespective of cause) or any other 
operations n ecessary t o assure n ormal pl ant growth. A ny m alfunctions of, or  d amage t o t he 
irrigation system caused by the Contractor in the execution of his work shall be repaired within 24 
hours. The Contractor is responsible for keeping all plant material sufficiently watered during any 
irrigation failures. 

 
B. Plant Establishment: 
 

1. Request a final inspection to begin the plant establishment and maintenance period after all 
planting and related work have been completed in accordance with the Contract Documents. 

 
2. After planting is completed and approved, a field notification will be issued to the Contractor 

to establish the effective beginning date of the plant establishment period.  
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3. The Owner’s Authorized R epresentative may ex tend t he pl ant establishment per iod i f t he 
planted areas are improperly maintained, or i f appreciable plant replacement is required, or 
other corrective work becomes necessary. The plant establishment period for all plants shall 
be for the duration of 90 calendar days. 

 
4. Plant Establishment is considered as part of  the contract works and pai d for in accordance 

with Section 37 - PAYMENTS of the General Conditions. The Plant Establishment consists 
of: 

 
a. Maintenance of planting, including watering, plant replacement, weed and pest control, 

fertilization a nd any  ot her c onservation t asks t o a ssure t he standard r ate o f heal thy 
growth and project aesthetics. 

 
b. Maintenance of irrigation systems. 
 
c. Daily S ite c lean-up which includes, but  i s not  l imited to t rash pick-up, c learing o f catch 

basins, and sweeping of walks. 
 
d. Maintain safe conditions. 
 
e. Perform other work as determined necessary by the Owner’s Authorized Representative 

as specified in these Specifications. 
 
f. Keep al l s eeded and pl anted ar eas m oist dur ing t he es tablishment per iod. If i rrigation 

system i s n ot av ailable p rovide whatever w atering s ystems i s necessary t o provide 
adequate watering during the establishment period without causing erosion detrimental to 
the planting area. Water all plants immediately after planting. 

 
5. Contractor shall submit the form entitled MONTHLY MAINTENANCE SCHEDULE. They shall 

provide unit cost for all tasks proposed. Form shall be standard type used in the industry and 
completed to meet the intent of the plant establishment. This form establishes a reasonable 
minimum of  s ervices f or pl ant es tablishment and i t s hall r emain t he r esponsibility o f the 
Contractor to provide the necessary services beyond that minimum for situations due to his 
performance or lack thereof, to establish the plant materials in situations prior to acceptance 
of the Contract by the Owner’s Authorized Representative. 

 
6. All r eplacement pl ants are s ubject t o the s ame i nspection r equirements set f orth i n t hese 

specifications for original plant installation. 
 
7. Not more than twenty (20) working days prior to completion of the plant establishment period, 

the C ontractor shall apply one ap plication of  he rbicide conforming t o t he provisions un der 
“Weed/Pest Control” of this Section or elsewhere in the Project Manual. 

 
8. During the plant establishment period, damage caused by erosion shall be repaired.  
 
9. Reconditioning:  The Contractor shall notify the Owner’s Authorized Representative at least 

five (5) days prior to applying each application of commercial fertilizer. At five (5) weeks after 
lawn seeding the Contractor shall apply a s low release 38-0-0 granular fertilizer at a r ate of 
15 pounds per 1000 sq. ft. to all lawn areas.  

 
10. Keep all planted areas free of weeds. Cultivate weekly at intervals not to exceed 10 days. 
 
11. Plants shall be kept watered and unsuitable plants shall be replaced. 
 
12. During the plant establishment period, the automatic irrigation system shall be operated in the 

automatic m ode, unl ess otherwise pe rmitted by  t he Owner’s Authorized R epresentative. 
When any automatic i rrigation component is operated manually on a w orking day, that day 
will not be  c redited as a plant establishment working day  unless the manual operation has 
been permitted in writing by the Owner’s Authorized Representative. 
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13. Prior t o t he beginning of  t he pl ant e stablishment per iod, t he C ontractor s hall s ubmit f or 
approval of the Owner’s Authorized Representative, a proposed watering schedule program 
for ea ch i rrigation du ring and af ter t he pl ant e stablishment pe riod. The s chedules s hall be 
based u pon an an nual cycle a nd p recipitation i ndicated bel ow and t he watering s chedule 
indicated on C ontract D rawings. Contractor s hall f ollow t he watering schedule c losely an d 
shall not  deviate f rom t he s chedule without t he approval f rom t he Owner’s A uthorized 
Representative. The submitted schedule shall provide the watering t imes for each va lve o r 
station for different time periods. 

 
Average Monthly Precipitation 
 
March, April, May 1.47 inches 
June, July, August 0.10 inches 
Sept., Oct., Nov. 0.74 inches 
Dec., Jan., Feb. 3.32 inches 

 
Actual monthly precipitation rates 

 
January   3.25 inches 
February   3.55 inches 
March   2.63 inches 
April   1.47 inches 
May    0.32 inches 
June   0.08 inches 
July   0.07 inches 
August   0.15 inches 
September   0.25 inches 
October   0.67 inches 
November   1.27 inches 
December   3.17 inches 
 

14. Upon c ompletion of t he pl ant es tablishment, C ontractor shall s ubmit t he F inal W atering 
schedule encased in hermetically sealed plastic. It shall be permanently attached by a short 
chain to the inside of the controller.  

 
15. A Contractors representative who is competent in operating the irrigation controller(s) shall be 

present at the job-site when watering is in progress. 
 
16. As part of the plant establishment period, thirty (30) days prior to a    completion of the plant 

establishment pe riod, w ritten i nstruction s hall be s ubmitted t o t he Owner’s A uthorized 
Representative by a qual ified pe rson from t he Contractor's personnel o n t he us e and 
adjustment of the irrigation controller installed. 

 
17. The approved written instructions by the Owner’s Authorized Representative on the use and 

adjustment o f t he i nstalled aut omatic controllers s hall b e pe rformed a nd t he a pproved 
watering schedule program shall be implemented within the last ten (10) working days of the 
plant es tablishment per iod. S uch p rogramming shall n ot r elieve t he C ontractor of  h is 
responsibility to apply sufficient water as conditions may require to keep the soil and plant 
roots moist. 

 
18. Weeds in all areas of the plants shall be controlled as specified herein or as directed by the 

Owner’s Authorized Representative. 
 
19. Surplus earth, papers, trash, and debris, within planting areas shall be removed and disposed 

of o ff-site. Such disposal shall conform t o gov ernmental r egulations of  all ag encies h aving 
jurisdiction at the disposal site. 

 
20. During the plant establishment period, any plant material shall be pruned by the Contractor at 

his expense, when directed to do so by the Owner’s Authorized Representative. 
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C. Lawn Maintenance: 
 

1. Perform the f irst mowing o f lawn areas when the grass is 2 -1/2 inches high and repeat as 
often as is necessary to maintain the lawn at a height of 1-1/2” inches. In no case shall the 
lawn be cut l ower t han 1 -1/2 i nches i n hei ght or  allowed t o gr ow hi gher t han 3”  unl ess 
indicated otherwise. The lawn shall be mowed a minimum of 2 times during the maintenance 
period. 

 
2. After each cutting, the edge of the grass shall be trimmed to a neat and uniform line. Where 

trees occur in lawn areas, the grass shall be removed and neatly edged 18 inches away from 
the trees. 

 
3. All grass c lippings s hall be c ollected a nd r emoved f rom t he j ob s ite and t he ent ire pr oject 

shall be so cared for that a neat and clear condition will be presented at all times. 
 
4. All lawn areas shall have 95 pe rcent coverage with bare areas not exceeding three square 

inches. 
 

D. Damage: 
 

1. Replace as soon as possible plants that show signs of failure to grow at any time during the 
Contract period or those plants so injured or damaged so as to render them unsuitable for the 
purpose intended, at no additional cost to the City. 

 
2. Provide replacement plants of the same type and size to match adjacent plants. New plants 

shall be inspected at the source, prior to the delivery. Furnish plant and fertilizer as specified. 
New pl antings s hall b e s ubject t o a new 90 d ays e stablishment per iod a nd gu arantee 
specified herein. 

 
3. Damage to planting areas shall be repaired immediately. 
 
4. Depressions caused by vehicles or foot traffic shall be filled with topsoil and leveled. 

 
E. Final Inspection/Final Acceptance: 

 
1. Upon completion of the plant establishment period, a f inal inspection for acceptance will be 

performed b y t he C ity I nspector a nd Owner’s Authorized R epresentative or aut horized 
representative. The Contractor s hall r equest f or i nspection at  l east t hree ( 3) w orking day s 
prior t o t he anticipated date. For t his i nspection, t he s ite must be  t horoughly cleared of  all 
debris and excess material r emoved. If work fails t o pass f inal i nspection, any subsequent 
inspection must be rescheduled as per above, and will be charged to the Contractor. 

 
2. If the plant establishment per iod is satisfactorily completed ahead of  other work included in 

the Contract, the plants establishment shall be extended and shall be the responsibility of the 
Contractor until all other work has been completed and accepted by the City. 

 
3.9 GUARANTEE 
 
 

A. Deficiencies:  Should any deficiencies develop within the specified guarantee period, correct such 
deficiencies t o t he f ull satisfaction of  the Owner’s Authorized R epresentative without a dded 
expense to the City. All replacement plants shall be subject to a new guarantee for a period as 
described herein above. 
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3.10 FINAL CLEAN-UP 
 

A. Required: C omply w ith pr ovisions of  S ection 01710 - CLEANING of t he G ENERAL 
REQUIREMENTS. Upon completion of all landscape work and before f inal acceptance, remove 
all tools, surplus materials, apparatus, debris, weeds and exterminate rodents from the job-site. 
Leave the job-site in a neat, c lean condition, acceptable to the City Inspector. Wash, clean and 
leave all paved areas without stains. 

 
 
 

* * * * * * 
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SECTION 02999 
TEMPORARY HANDLING OF SEWAGE FLOW AND STORM DRAINAGE 

 
 
 
PART 1 -  GENERAL 
 
 
1.1 WORK DESCRIPTION 
 
 

A. This Section provides the specification for the CONTRACTOR’S responsibilities for the temporary 
handling of  s ewage flow throughout t he c onstruction of  t he pr oject.  T his i ncludes, but  i s not  
limited to; handle sewage flow while connecting piping to the sewer manhole near Rose Avenue 
and Sunset Avenue, and rerouting the sewer in Frederick St. ROW north of Rose Avenue, and 
the modifications to the storm drain culvert in Rose Avenue.  

 
B. When referring to “sewage” it shall be understood to include both sanitary sewage as well as flow 

in storm drains as indicated on the drawings and as specified herein. 
 
1.2 CONTRACTOR SUBMITTALS 
 
 

A. Unless ot herwise i ndicated, t he f ollowing shall be  submitted t o the E NGINEER 1 5 d ays after 
receiving the Notice to Proceed, in compliance with the General Requirements, and as specified 
herein: 

 
1. Sewage bypass pipe material and fittings. 

 
2. Plans showing details of proposed method of temporary handling of sewage flow, routing of 

bypass l ines, c ontainment ar eas, eq uipment l ocation, s chematic of  pump s et-up a nd 
discharge, and proposed sequencing. 

 
3. Pump characteristic curves, electrical, controls, and instrumentation. 

 
4. Spill Prevention, control, and countermeasure plan as described in Part 3 of this specification. 

 
1.3 PAYMENT 
 
 

A. Unless ot herwise p rovided i n t hese s pecifications, f ull c ompensation f or t emporary ha ndling of  
sewage an d t he s pill prevention, c ontrol an d c ountermeasure pl an shall be i ncluded i n the 
contract unit price for which such work is appurtenant thereto, and no additional allowance shall 
be made therefore.  Said various contract unit priced shall include all labor, materials, tools, and 
equipment necessary or incidental to the temporary sewer service operations.  The CITY forces 
will not assist the CONTRACTOR with flow handling during the work. 

 
 
PART 2 -  PRODUCTS 
 
 
2.1 PUMPING EQUIPMENT 
 
 

A. In t he ev ent the C ONTRACTOR el ects t o us e e ngines t o d rive pumps, t he engines shall be 
muffled in such a manner that the maximum noise level will not exceed 80 dBA at a distance of 
five feet from the engine.  Regardless of the noise level, soundproofing shields not less than eight 
feet high shall be provided around each engine by the CONTRACTOR to absorb noise.  Standby 
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pumping e quipment shall be at  t he s ite c ontinuously dur ing p umping t o pr ovide 100  pe rcent 
standby pumping capacity.  The CONTRACTOR shall provide manpower to continuously monitor 
the pumping equipment on a 24-hour basis while in operation and activate standby equipment, if 
necessary. 

 
2.2 TEMPORARY PLUGGING OF SEWER 
 
 

A. Plugs shall be a h eavy-duty inflatable type w ith a steel rod through plug centerline, a retaining 
plate and an eye-lift on both ends.  Plugs shall be new, made of natural rubber and shall show no 
cracks or signs of damage.  The plugs shall have a flexible sealing design to compensate for any 
irregular interior surface of the influent sewer pipe or channel.  The plug length shall be suitable 
for the specific application as shown in the drawings.  Plugs shall be equipped with continuous 
pressure monitoring and an audible alarm when pressure drops below 25 psi.  The plug pressure 
rating shall not be l ess t han 30 p si.  T he eye-lifts shall be secured t o a s tainless s teel pul ling 
cable. The pulling cable shall be a minimum of 5/8-inch in diameter. 

 
 
PART 3 -  EXECUTION 
 
 
3.1 TEMPORARY HANDLING OF SEWAGE 
 
 

A. The CONTRACTOR shall construct, operate, maintain, and remove, without damage to existing 
structures, al l t emporary sewage ha ndling f acilities.  The C ITY’s forces w ill not  as sist t he 
CONTRACTOR with f low handling during work.  T he CONTRACTOR shall submit details of his 
proposed m ethod of  t emporary ha ndling of  sewage f low f or r eview and acceptance by t he 
ENGINEER.  The CONTRACTOR shall investigate and monitor the flow conditions in the existing 
sewers at the new manhole locations for f low depth and duration of  low and high f low periods.  
Flow data on the existing CITY facilities is available from the Bureau of Sanitation.  However, the 
CITY does not gua rantee t he d epth o f f low du ring t he c onstruction.  T emporary m eans may 
require the construction of bypass lines and bulkheads, pumping, or a combination thereof. 

 
B. Under no circumstances shall sewage or solids be deposited onto the ground surface, streets, or 

into ditches, catch basins or storm drains or natural drainage ways.  Sewage shall be handled in 
a manner so as not to create a public nuisance or health hazard. 

 
C. The CONTRACTOR shall be r esponsible for continuity of  sanitary sewer service to all facilities 

and properties connected to the sewers during the execution of the work to be performed under 
this Contract.  In the event that sewage backup occurs and enters dwellings or other structures, 
the C ONTRACTOR s hall be r esponsible f or cleanup, r epair, property da mage costs, f ines 
imposed by jurisdictional authorities, and all claims arising therefrom.  All spills shall be contained 
and returned to the sewer system. 

 
3.2 SPILL PREVENTION, CONTROL AND COUNTERMEASURE PLAN 
 
 

A. The C ONTRACTOR shall pr epare, s ubmit and c arry out a spill pr evention, c ontrol and  
countermeasure plan that incorporates the following: 

 
1. The CONTRACTOR shall include or reference in the plan, materials provided as submittals 

per 1.2 above. 
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2. The CONTRACTOR shall provide in the plan a description of  al l emergency equipment for 
bypassing flow, containment, cleanup, and repair of any damage.  Specifics shall include as 
applicable, but are not limited to: 

a. Pipe patch kits 

b. Sand bags 

c. Rubber matting 

d. Bypass pipes, pumps, and other relevant equipment 

e. Extra pumps 

f. Secondary containment in trench or other surrounding land relief 

3. The CONTRACTOR shall maintain equipment on site. 
 

4. The CONTRACTOR shall provide at least three (3) people who can be c ontacted 24 hou rs 
per day by  phone t o a ddress o n site e mergencies.  T he CONTRACTOR shall pr ovide t he 
daily schedule with names, phone numbers, and hourly working schedules of three persons 
that m ay b e br ought on  site a ny t ime.  C ONTRACTOR shall provide not ification of  a ny 
substitution in writing at least two days in advance.  When bypassing flows, CONTRACTOR 
shall have at least two people on site 24 hou rs per day to monitor and m aintain the bypass 
and implement the emergency procedures in case of an emergency. 

 
5. The C ONTRACTOR s hall des cribe the method us ed t o protect storm drains during 

construction on the plan.  T he description shall include where the s torm drains are located 
(simple map of sewer pipe, storm drains, waterways, and any relief features) that could assist 
in containing the spill.  The plan shall describe how storm drains will be blocked in the event 
of a s pill (what material, who will do it, how long will i t take).  D escribe any other response-
related plans (bypass pumping set ups, etc.). 

a. The C ONTRACTOR s hall coordinate the plan w ith the construction storm water 
management Best Management Practices (BMP) to protect water quality and respond to 
spills of sewage, groundwater, or fuels, ensuring there are no conflicts with implementing 
each of the respective programs.  The CONTRACTOR shall describe all spill prevention 
measures (e.g. monitoring of upstream manholes, monitoring in the trench). 

6. The following spill procedures shall be incorporated into the CONTRACTOR’S plan. 

a. If a s pill i s detected or a catastrophic pipe f ailure occurs, t he i mmediate p riority of  t he 
CONTRACTOR shall be to prevent any sewage from reaching surface waters and storm 
drains.  The C ONTRACTOR s hall immediately protect all dr ains us ing r ubber m ats or  
sand bags (have sand bags on site). 

b. The CONTRACTOR shall ant icipate t he f ollowing f ailure m ode i n his plan a nd be 
prepared to act accordingly. 

c. As the CONTRACTOR is excavating for a new trench and comes across moderate leaks 
in the ex isting pipe, the CONTRACTOR shall make coupling/clamp repairs as soon as 
possible to minimize sewage f low into the t rench.  I f the leak i s too large to make fast 
coupling r epair, t he C ONTRACTOR s hall s tart by passing ( see by passing s equence 
below), then make repair. 

d. In c ase of  c atastrophic l eak, t he C ONTRACTOR shall i mmediately s tart t he bypassing 
sequence: 

(1) Plug downstream side of the manhole upstream from the leak. 
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(2) Insert bypass pump.  The pump shall be sized to handle peak flow of existing sewer. 
The CONTRACTOR shall contact the CITY for f low data before construction starts.  
The CONTRACTOR i s t o pr ovide spare pum p o r set up standby pum p av ailability 
with rental yard. 

(3) Connect hose from pump to discharge point.  NOTE:  Hose shall already be in place 
and connected to a do wnstream discharge point at  all t imes when working near or 
with live sewers. 

e. In ev ent of  any  s pill, t he C ONTRACTOR shall i mmediately an d i n par allel with abov e 
activities, not ify t he City of  Los  A ngeles, Bureau o f Sanitation W astewater C ollection 
Systems D ivision a t (323) 342-6006 o r at  ( 213) 4 85-7575 after hour s and r equest the 
CITY staff t o be di spatched.  T he C ONTRACTOR s hould at tempt t o gi ve t he bes t 
indication of  the approximate s ize of  the spill (<1,000 gal lons is small; 1,000 gallons to 
10,000 gal lons i s m edium; and > 10,000 gal lons i s l arge) al ong w ith t he appr oximate 
amount, if any, of sewage reached a storm drain or channel to the Control Center staff so 
they can dispatch the appropriate response. 

f. Collections staff will respond to monitor the CONTRACTOR’S clean-up related activities 
to ens ure t he s pill i s c leaned i n a ccordance with City standards and p ermit.  It i s t he 
CONTRACTOR’S r esponsibility t o pr ovide t he pr imary m eans f or pi pe r epair and s pill 
recovery and clean-up including mobilizing any necessary equipment to be onsite within 
an hou r of  a s pill.  C lean up m ay r equire a s weeper t ruck, V actor t ruck, an d/or ot her 
equipment.  A ll CITY time and m aterial and s pecial equipment for spill c leaning w ill be 
deducted from the CONTRACTOR’S progress payment 

g. The CONTRACTOR shall attempt to pond the water in an area away from storm drains 
that can be easily and fully recovered for discharge to the CITY’s collection system.  This 
ponding activity should not impact any environmentally sensitive areas. 

h. The CONTRACTOR an d E NGINEER w ith t he as sistance o f the C ity’s Bureau of  
Sanitation staff shall coordinate the most efficient and appropriate response, repair, and 
cleanup as soon as possible.  T he CONTRACTOR will cooperate with the CITY staff to 
the fullest extent possible in order to minimize the impacts and volume of the spill in the 
most efficient manner possible.   

i. NO form of disinfection is allowed (especially i f the water is reaching State waters).  A ll 
wash water and sewage-contaminated wash water must be contained and recovered in 
the same manner as the sewage. 

j. In the event of a spill, the CONTACTOR shall be prepared to document the spill, its likely 
cause, and t he coordinated r esponse w ith a  v ideo c amera a nd ph otographs.  The 
CONTRACTOR is required to attend a debriefing immediately after the spill is contained 
and cleaned up. 

7. The C ONTRACTOR s hall c omply w ith t he R egional W ater Q uality C ontrol B oard, H ealth 
Department, and t he CITY Standards, per mits, and  r egulations. The CONTRACTOR s hall 
cooperate with DISTRICT staff and other regulators and environmental agencies. In the event 
the Regional Water Quality Control Board levies a fine on the City because of a sewage spill 
caused by the Contractor (directly or indirectly) due to his lack of attention to procedures or 
other negligence, the CONTRACTOR shall be held responsible and the City will withhold the 
entire am ount of any f ine imposed by t he Regional Water Q uality C ontrol B oard from t he 
payment t o t he CONTRACTOR.  The C alifornia Water Code gi ves t he R egional Water 
Quality Control Board authority to fine up to $10 per gallon and $10,000 per day for an illicit 
discharge. 

 
 
 

* * * * *  
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SECTION 03100 
CONCRETE FORMWORK 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all materials for concrete formwork, bracing, shoring, and supports 
and shall design and construct all falsework and scaffolding, all in accordance with the provisions of 
the Contract Documents. 

 
B. Definitions: 
 

1. Exposed Concrete: All concrete that is visible in the finished work, including concrete to be 
painted. 

 
2. Unexposed Concrete: All other concrete that is concealed in the finished work, including 

plastered surfaces and attic and utility spaces. 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 02200 Earthwork. 
 
B. Section 03200 Reinforcement Steel. 
 
C. Section 03230 Earthquake Cables. 

 
D. Section 03255 Wall Base and Top Joint. 

 
E. Section 03290 Joints in Concrete. 
 
F. Section 03300 Cast-in-Place Concrete. 

 
G. Section 03315 Grout. 
 
H. Section 03370 Concrete Curing. 

 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference standards and Standard Specifications as specified in the GENERAL 
REQUIREMENTS. 

 
B. Comply with the current provisions of the following Codes and Standards, as applicable: 

 
1. Government Standards: 

 
PS 1  U.S. Product Standard for Concrete Forms, Class I 
PS 20  American Lumber Softwood Standard 
CSS  Caltrans Standard Specifications 
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2. Commercial Standards: 
 

ACI 347 Recommended Practice for Concrete Formwork 
ACI 117 Standard Tolerances for Concrete Construction and Materials 

 
1.4 CONTRACTOR SUBMITTALS 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. Falsework Calculations and Drawings:  The CONTRACTOR shall comply with all the latest 
applicable Sections of the Division of Industrial Safety, Construction Safety Orders.  For all 
falsework or vertical shoring installations where the height of the falsework or vertical shoring, 
as measured from the top of the sills to the soffit of the superstructure, exceeds 14 feet, or 
where individual horizontal span lengths exceed 16 feet, or where provision for vehicular, 
pedestrian, or railroad traffic through falsework or vertical shoring is made, Plans and 
Calculations shall be prepared and signed by a Civil Engineer, registered in the State of 
California.  A copy of the falsework plan or shoring layout shall be available on the job site at all 
times.  The Engineer who designed the falsework or vertical shoring shall personally inspect 
such work and provide a written certification that the work conforms to the design. 

 
2. Scaffolding Calculations and Drawings: Scaffolding shall be defined in accordance with and 

shall conform to the Construction Safety Orders of the Division of Industrial Safety. If scaffolding 
is constructed for this project over or adjacent to traffic, or suspended from the traveled way, the 
Contractor shall submit to the Engineer working drawings for scaffolding systems. The 
scaffolding manufacturer's name, address, and phone number shall be shown on the working 
drawings.  The working drawings, details and calculations for the scaffolding shall be stamped 
and signed by an engineer who is registered as a Civil Engineer in the State of California.  In 
addition, prior to submitting the working drawings to the Engineer, the working drawings shall be 
stamped and signed by an independent reviewer who is registered as a Civil Engineer in the 
State of California.  The independent reviewer shall not be employed by the same entity 
preparing the working drawings. 

 
C The CONTRACTOR shall, in accordance with the requirements in GENERAL REQUIREMENTS file 

with the City detailed plans of the falsework and scaffolding proposed to be used.  Such plans and 
calculations shall be in sufficient detail to indicate the general layout, pattern layout, dimensioned to 
precisely locate grooves, form panel jointing, and similar features.  The submittal shall also include 
sizes of members, anticipated stresses, grade of materials to be used, and typical soil conditions. 
 
1. Form Release Compound 
 
2. Form Ties and Spreaders 
 
3. Installation Instructions 

 
1.5 QUALITY ASSURANCE 
 
 

A. Tolerances:  The variation from established grade or lines shall not exceed 1/4-inch in 10 feet and 
there shall be no offsets or visible waviness in the finished surface.  All other tolerances shall be 
within the tolerances specified in ACI 117, unless noted otherwise. 

 
B. Laborers: Use adequate number of skilled laborers who are thoroughly trained and experienced in the 

necessary crafts and who are completely familiar with the specified requirements and the methods 
needed for proper performance of the work of this Section. 
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C. Prior to construction of formwork for concrete beams and slabs above grade, Contractor shall conduct 
a meeting at the site to determine and define all cambers required for the project. ENGINEER, 
Contractor and Contractor's formwork installer shall be in attendance at this meeting. 

 
D. Engage a licensed surveyor to verify that work is within specified tolerances. Surveyor shall report in 

writing to the ENGINEER, with copy to Contractor, certifying work as acceptable or indicating 
deviations from allowable tolerances.  

 
1.6 DELIVERY, STORAGE, AND HANDLING 
 
 

A. Deliver materials for forms in timely manner to ensure uninterrupted progress.  
 
B. Store materials by methods that prevent damage and permit ready access for inspection and 

identification. 
 
 

PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Except as otherwise expressly accepted by the ENGINEER, all lumber brought on the job site for use 
as forms, shoring, or bracing shall be new material.  All forms shall be smooth surface forms and shall 
be of the following materials: 

 
Walls    - Steel or plywood panel 
Columns    - Steel, plywood or fiber glass  
Roof, floor, deck and soffit  - Plywood, Steel Panels 
All other work   - Steel panels, plywood or tongue and groove lumber 

 
2.2 FORM AND FALSEWORK MATERIALS 
 
 

A. Materials for concrete forms, formwork, and falsework shall conform to the following requirements: 
 

1. Lumber shall be Douglas Fir or Southern Pine, construction grade or better, in conformance 
with U.S. Product Standard PS20. 

 
2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, exterior type 

Douglas Fir or Southern Pine plywood manufactured especially for concrete formwork and shall 
conform to the requirements of PS 1 for Concrete Forms, Class I, and shall be edge sealed. 

 
3. Form materials shall be metal, wood, plywood, or other material approved by the ENGINEER 

that will not adversely affect the concrete and will facilitate placement of concrete to the shape, 
form, line, and grade shown.  Metal forms shall be an approved type that will accomplish such 
results.  

 
a. Forms for exposed exterior concrete surfaces shall be American Plywood Association 

(APA) High Density Overlay (HDO) Plyform Class I Ext. 48" X 96" X 3/4" minimum 
thickness.  

 
b. Forms for other concrete surfaces shall be American Plywood Association (APA) 

Douglas Fir B-B Plyform Class I Exterior PS 1,  3/4-inch minimum thickness. 
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4. Coated Form Plywood: For exposed painted concrete, plastic overlaid plywood of grade 
specified above, factory coated with a form coating and release agent equal to “Noxcrete”. 

 
5.  Tube forms: Sonoco “Seamless Sonotubes”, Alton Building Products “Sleek Seamless Standard 

Wall”, or equal, type leaving no marks in concrete, 1-piece lengths for full required height. 
 

B. Unless otherwise shown, exterior corners in exposed concrete members shall be provided with 3/4-
inch chamfers.  Re-entrant corners in concrete members shall not have fillets unless otherwise 
shown. 

 
C. Forms and falsework to support the roof and elevated floor slabs shall be designed for the total dead 

load, and a minimum construction live load of 30 psf . 
 
D. Forms proposed for use at bridges shall comply with Caltrans Standard Specification Section 51. 

 
2.3 FORM TIES 
 
 

A. Form ties with integral waterstops shall be provided with a plastic cone or other suitable means for 
forming a conical hole to insure that the form tie may be broken off back of the face of the concrete.  
The maximum diameter of removable cones for rod ties, or of other removable form-tie fasteners 
having a circular cross-section, shall not exceed 1-1/2-inches; and all such fasteners shall be such as 
to leave holes of regular shape for reaming. 

 
B. Form ties for water-retaining structures shall have integral waterstops.  Removable taper ties may be 

used except for water bearing structures, when approved by the ENGINEER.  A preformed neoprene 
or polyurethane tapered plug sized to seat at the center of the wall shall be inserted in the hole left by 
the removal of the taper tie. 

 
2.4. FORM RELEASE  COMPOUND 
 
 

A. Form release compound shall be non-staining clear coating free from oil, silicone, wax, and not grain-
raising and shall be NSF approved.  Use “Nox-crete Form coating” by Nox Crete, “Formshield” by 
Euclid Chemical Company, “Burke Bio Release” by Edoco, or “Cast-Off” by Sonneborn, or an 
approved equal.  Where form liners are used, provide form compound recommended by form liner 
manufacturer.  However, regardless of product use, provide form compound that is VOC compliant for 
the area used. 

 
2.5 EARTH FORMS 

 
 

A. Unless otherwise indicated or required, concrete for footings and pile caps may be placed directly 
against vertical excavated surfaces, provided the material will stand without caving, that minimum 
reinforcing steel clearances are maintained, and suitable provisions are taken to prevent raveling of 
top edges or sloughing of loose material from walls of excavation. Sides of excavation shall be made 
with a neat cut and the width made as indicated.  Concrete which is exposed to view on exterior shall 
be formed to maintained depth of 6 inches below finished grade.  

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Forms to confine the concrete and shape it to the required lines shall be used wherever necessary.  
The CONTRACTOR shall assume full responsibility for the adequate design of all forms, and any 
forms which are unsafe or inadequate in any respect shall promptly be removed from the WORK and 
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replaced at the CONTRACTOR's expense.  A sufficient number of forms of each kind shall be 
provided to permit the required rate of progress to be maintained.  The design and inspection of 
concrete forms, falsework, and shoring shall comply with applicable local, state and Federal 
regulations.  Plumb and string lines shall be properly installed before concrete placement and shall be 
maintained during placement.  Such lines shall be used by CONTRACTOR's personnel and by the 
INSPECTOR and shall be in sufficient number and properly installed.  During concrete placement, the 
CONTRACTOR shall continually monitor plumb and string line form positions and immediately correct 
deficiencies. 

 
B. Concrete forms shall conform to the shape, lines, and dimensions of members as called for on the 

Drawings, and shall be substantial, free from surface defects, and sufficiently tight to prevent leakage. 
 Forms shall be properly braced or tied together to maintain their position and shape under a load of 
freshly-placed concrete.  If adequate foundation for shores cannot be secured, trussed supports shall 
be provided.   

 
C. Camber:  Place suitable jacks, wedges, or similar means to induce camber and to correct settlement 

in forms before and during concrete placing.  Camber shall be as determined in pre-installation 
meeting specified above.  In general, formwork shall be capable of accommodating camber of 1/8" 
per 10' of span plus 1/4". 

3.2 FORM DESIGN 
 
 

A. All forms shall be true in every respect to the required shape and size, shall conform to the 
established alignment and grade, and shall be of sufficient strength and rigidity to maintain their 
position and shape under the loads and operations incident to placing and vibrating the concrete.  
Suitable and effective means shall be provided on all forms for holding adjacent edges and ends of 
panels and sections tightly together and in accurate alignment so as to prevent the formation of 
ridges, fins, offsets, or similar surface defects in the finished concrete.  Plywood, 3/4-inch and greater 
in thickness, may be fastened directly to studding if the studs are spaced close enough to prevent 
visible deflection marks in the concrete.  The forms shall be tight so as to prevent the loss of water, 
cement and fines during placing and vibrating of the concrete.  Specifically, the bottom of wall forms 
that rest on concrete footings or slabs shall be provided with a gasket to prevent loss of fines and 
paste during placement and vibration of concrete.  Such gasket may be a 1- to 1-1/2-inch diameter 
polyethylene rod held in position to the underside of the wall form. Adequate clean-out holes shall be 
provided at the bottom of each lift of forms.  The size, number, and location of such clean-outs shall 
be as acceptable to the INSPECTOR. 

 
B. Actual form design shall conform to ACI 347. 
 

C. For concrete mixes characterized as self-consolidating concrete, high performance concrete, or 
known to contain components that can potentially extend the plastic state of the concrete, the forms 
shall be designed to sustain the resulting hydrostatic pressure for the total pour height or pressure 
head for that day of pour, whichever is more.  For such mixes, appropriate set-time tests shall be 
conducted in preparation of the mix design and this information made available to the form designer. 

 
3.3 CONSTRUCTION 
 
 

A. Vertical Surfaces:  All vertical surfaces of concrete members shall be formed, except where 
placement of the concrete against the ground is shown.  Not less than 1-inch of concrete shall be 
added to the thickness of the concrete member as shown where concrete is permitted to be placed 
against trimmed ground in lieu of forms.  Such permission will be granted only for members of 
comparatively limited height and where the character of the ground is such that it can be trimmed to 
the required lines and will stand securely without caving or sloughing until the concrete has been 
placed. 
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B. Construction Joints:  Concrete construction joints will not be permitted at locations other than those 
shown or specified, except as may be acceptable to the ENGINEER.  When a second lift is placed on 
hardened concrete, special precautions shall be taken in the way of the number, location, and 
tightening of ties at the top of the old lift and bottom of the new to prevent any unsatisfactory effect 
whatsoever on the concrete.  Pipe stubs and anchor bolts shall be set in the forms where required. 

 
C. Provide for openings, offsets, keyways, recesses, moldings, reglets, chamfers, blocking, screeds, 

bulkheads, anchorages, inserts and other features as required.  Fill form joints to produce smooth 
surfaces, intersections, and arrises.  Use polymer foam or equivalent fillers at joints and where forms 
abut or overlap existing concrete to prevent leakage of mortar. 

D.   Set embedded piping and rough hardware in forms to be embedded in concrete in a manner so that 
the required strength of the structure will not be reduced. 

 
D. Apply form release compound on formwork in accordance with manufacturer’s instructions prior to 

placing of reinforcing steel, anchorages, and embedded items. 
 
E. Construct forms suitable for removal without hammering or prying against and damaging the 

concrete. 
 
F. Openings in Forms: Provide as required to facilitate cleaning and inspection.  Close such openings 

immediately after cleaning and before placement of concrete.  Provide air relief holes in formed top 
surfaces of concrete elements as required. 

 
H. Form Ties: 

 
1. Embedded Ties:  Holes left by the removal of form tie cones shall be clean and rough before 

being filled with mortar as specified for "Finish of Concrete Surfaces" in Section 03300, "Cast-
in-Place Concrete".  Wire ties for holding forms will not be permitted.  No form-tying device or 
part thereof, other than metal, shall be left embedded in the concrete.  Ties shall not be 
removed in such manner as to leave a hole extending through the interior of the concrete 
members.  The use of snap-ties which cause spalling of the concrete upon form stripping or tie 
removal will not be permitted.  If steel panel forms are used, rubber grommets shall be provided 
where the ties pass through the form in order to prevent loss of cement paste.  Where metal 
rods extending through the concrete are used to support or to strengthen forms, the rods shall 
remain embedded and shall terminate not less than 1-inch back from the formed face or faces 
of the concrete. 

 
2. Removable Ties:  Where taper ties are approved for use in non water bearing structures, the 

larger end of the taper tie shall be on the wet side of walls in water retaining structures.  After 
the taper tie is removed, the hole shall be thoroughly cleaned and roughened for bond.  A 
precast neoprene or polyurethane tapered plug shall be located at the wall centerline.  The hole 
shall be completely filled with non-shrink grout for water bearing and below-grade walls.  The 
hole shall be completely filled with non-shrink or regular cement grout for above-grade walls 
which are dry on both sides.  Exposed faces of walls shall have the outer 2-inches of the 
exposed face filled with a cement grout which shall match the color and texture of the 
surrounding wall surface. 

 
I. Coordination: 
 

1. Provide slots, openings, chases, recesses, grounds, nailers and screeds required by other trades 
and subsequent work. 

 
2. Ensure that conduit, pipes, sleeves, anchors, hangers and ties are secured in forms before 

concrete is placed. 
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3.4 REUSE OF FORMS 
 
 

A. Forms may be reused only if in good condition and only if acceptable to the  INSPECTOR.  Light 
sanding between uses will be required wherever necessary to obtain uniform surface texture on all 
exposed concrete surfaces.  Exposed concrete surfaces are defined as surfaces which are 
permanently exposed to view.  In the case of forms for the inside wall surfaces of water retaining 
structures, unused tie rod holes in forms shall be covered with metal caps or shall be filled by other 
methods acceptable to the  INSPECTOR. 

 
3.5 REMOVAL OF FORMS 
 
 

A. Careful procedures for the removal of forms shall be strictly followed, and this work shall be done with 
care so as to avoid damage the concrete. No heavy loading on green concrete will be permitted. The 
period of time for formwork removal shall be in accordance with ACI 318, Chapter 6 and Section 303-
1.4 of Standard Specifications and as follows: 
 
1. Do not remove formwork until concrete has attained sufficient strength to support its own weight 

and all superimposed loads including construction loads and to permit form and falsework 
removal with complete safety. 

 
2. In the case of concrete members subject to bending stresses, where the member relies upon 

forms for vertical support, forms shall remain in place until test cylinders attain a minimum 
comprehensive strength of 75 percent of the 28-day strength specified in Section 03300, "Cast 
in-Place Concrete", provided, that no forms shall be disturbed or removed under individual 
panel or unit before the concrete in the adjacent panel or unit has attained 75 percent of the 
specified 28-day strength and has been in place for a minimum of 7 days.   

 
3. Forms for roofs and elevated slabs shall remain in place a minimum of 10 days after concrete 

has been placed. 
 

4.  Forms for all vertical walls and columns shall remain in place at least 3 days after the concrete 
has been placed. 

 
5.  Formwork removal shall also be subject to the curing requirements of section 3370 of these 

specifications and as authorized by the ENGINEER. 
 
6.   Reshore structural members as specified below because of design requirements or 

construction conditions to permit successive construction. 

B. The time required to establish said strength shall be determined by the ENGINEER based on test 
cylinders made for this purpose from the concrete placed and in accordance with ACI 318 and the 
curing requirements of section 3370. If the time so determined is more than the minimum time 
specified above, then that time shall be used as the minimum length of time. Forms for all parts of the 
WORK not specifically mentioned herein shall remain in place for periods of time as determined by 
the ENGINEER.  

 
3.6    FORMWORK TOLERANCES 
 
 

A. Deflection:  Limit deflection of forming surfaces from concrete pressure to L/240. 

B. The following construction tolerances are hereby established and apply to finished walls and slabs 
unless otherwise shown: 
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               Item   Tolerance                                  
 
Variation of the constructed linear outline In 10 feet:  1/8-inch; 
from the established position in plan. In 20 feet or more:  1/4-inch 

 
Variation from the level or from the grades In 10 feet: 1/8-inch; 
shown.  In 20 feet or more:  1/4-inch 

 
Variation from the plumb In 10 feet:  1/8-inch; 

In 20 feet or more:  1/4-inch 
 

Variation in the thickness of slabs and walls. Minus 1/8-inch; 
Plus 1/4-inch 

 
Variation in the locations and sizes of slabs Plus or minus 1/8-inch 
and wall openings 

 
3.7 MAINTENANCE OF FORMS 
 
 

A. Forms shall be maintained at all times in good condition, particularly as to size, shape, strength, 
rigidity, tightness, and smoothness of surface.  Forms, when in place, shall conform to the 
established alignment and grades.  Before concrete is placed, the forms shall be thoroughly 
cleaned.  The form surfaces shall be treated with a nonstaining mineral oil or other lubricant 
acceptable to the ENGINEER.  Any excess lubricant shall be satisfactorily removed before placing 
the concrete.  Where field oiling of forms is required, the CONTRACTOR shall perform the oiling 
at least two weeks in advance of their use.  Care shall be exercised to keep oil off the surfaces of 
steel reinforcement and other metal items to be embedded in concrete. 

 
3.8 FALSEWORK 
 
 

A. The CONTRACTOR shall be responsible for the design, engineering, construction, maintenance, and 
safety of all falsework, including staging, walkways, forms, ladders, and similar appurtenances, which 
shall equal or exceed the applicable requirements of the provisions of the OSHA Safety and Health 
Standards for Construction, the requirements of the Construction Safety Orders of the California 
Division of Industrial Safety, and the requirements specified herein. 

 
B. All falsework shall be designed and constructed to provide the necessary rigidity and to support the 

loads.  Falsework for the support of a superstructure shall be designed to support the loads that would 
be imposed if the entire superstructure were placed at one time. 

 
C. Falsework shall be placed upon a solid footing, safe against undermining, and protected from 

softening.  When the falsework is supported on timber piles, the maximum calculated pile loading 
shall not exceed 20 tons.  When falsework is supported on any portion of the structure which is 
already constructed, the load imposed by the falsework shall be spread, distributed, and braced in 
such a way as to avoid any possibility of damage to the structure. 

 
D. Reshoring: 
 

1. Minimum reshoring with falsework shall consist of not less than half the full required falsework 
added under the last placed floor over which full falsework is to be placed for the next floor 
above.  Leave reshoring in place for at least 10 days after the floor above is placed, but in no 
case remove falsework until the next concrete placing has attained a compressive strength 
equal to 75% of that required for the 28 days age as determined by controlled test cylinders. 
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2. Maintain a form and falsework removal record. 
 
 
 

* * * * * * 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 REINFORCEMENT STEEL 
W.O. NO. EW40019F 03200-1 

SECTION 03200 
REINFORCEMENT STEEL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish, fabricate, and place all concrete reinforcement steel, welded wire 
fabric, couplers, and concrete inserts for use in reinforced concrete and masonry construction and 
shall perform all appurtenant work, including all the wires, clips, supports, chairs, spacers, and other 
accessories, all in accordance with the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 
B. Section 03230  Earthquake Cables.. 

 
 C. Section 03290  Joints in Concrete. 
 

D. Section 03300  Cast-in-Place Concrete. 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference standards of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards, as applicable: 
 

1. Commercial Standards: 
 

ACI 315 Details and Detailing of Concrete Reinforcement. 
 

ACI 318 Building Code Requirements for Reinforced Concrete. 
 

ACI 350 Code Requirements for Environmental Engineering Concrete Structures. 
 
ACI 530 Building Code Requirements & Specifications for Masonry Structures 

 
WRI  Manual of Standard Practice for Welded Wire Fabric. 

 
AWS D1.4 Structural Welding Code - Reinforcing Steel. 

 
ASTM A 82 Specification for Steel Wire, Plain, for Concrete Reinforcement. 

 
ASTM A 185 Specification for Welded Steel Wire Fabric For Concrete Reinforcement. 
 
ASTM A 497 Welded Deformed Steel Wire Fabric for Concrete Reinforcement. 

 
ASTM A 615 Specification f or D eformed and P lain B illet-Steel B ars f or C oncrete 

Reinforcement. 
 
ASTM A 706 Low-alloy Deformed Steel Bars for Concrete Reinforcement 
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CRSI  Manual of Standard Practice 
 
CRSI   Recommended Practice for Placing Bar Supports, Specifications and 

Nomenclature 
 
CRSI   Recommended Practice for Placing Reinforcing Bars 

   
2. Government Standards: 

 
CSS  Caltrans Standard Specifications. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. The CONTRACTOR shall furnish shop bending diagrams, placing lists, splice lengths and 
location, and draw ings of  al l rei nforcement s teel pri or t o f abrication i n ac cordance w ith 
GENERAL REQUIREMENTS.  

 
2. Details of  the concrete reinforcement steel and concrete inserts shall be s ubmitted by  the 

CONTRACTOR at the earliest possible date after receipt by the CONTRACTOR of the Notice to 
Proceed.  Said details of reinforcement steel for fabrication and erection shall conform to ACI 
315 and the requirements specified and shown.  The shop bending diagrams shall show the 
actual l engths of  bars , t o t he neares t i nch meas ured t o t he i ntersection of the extensions 
(tangents for bars of circular cross section) of the outside surface.  The shop drawings shall 
include bar placement diagrams which clearly indicate the dimensions of each bar splice. 

 
1.5 QUALITY ASSURANCE 
 
 

A. The CONTRACTOR shall make provisions for sampling reinforcing steel delivered to the job site. Two 
sampling bars, cut from different bars and 3 feet in length for bar sizes # 3 through # 5 and 5 feet in 
length for bars sizes # 6 and larger, shall be taken from each 10 tons or fraction thereof, of each size 
and heat number delivered to the job site. When the name of the manufacturer, heat identification 
number, or chemical analysis is not known, the sampling interval shall be each 2.5 tons or fraction 
thereof, of each bar size and heat number. Tests shall consist of 2 bent tests and 2 tensile tests.  
Costs of initial tests will be paid by the CITY. Additional tests due to material failing initial tests shall 
be paid by the CONTRACTOR. 

 
B. Not used. 
 
C. Not used. 

 
D. The CONTRACTOR shall provide to the INSPECTOR written identification of reinforcement steel by 

manufacturer's heat number and mil certification, and the fabricator's release number and type from 
the point of fabrication to the place of final incorporation of the rebar into the work. 

 
1.6 MARKING AND SHIPPING 
 
 
 A. Tag bundled bars with identification, and transport and store so as not to damage any material.  Use 

metal tags indicating size, length and other marking shown on placement drawings.  Maintain tags 
after bundles are broken. 
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PART 2 -- PRODUCTS 
 
 
2.1 REINFORCEMENT STEEL 
 
 

A. All reinforcement s teel for al l cast-in-place reinforced concrete construction shall conform to the 
following requirements: 

 
1. Bar reinforcement shall conform to the requirements of ASTM A615, Grade 60 Billet Steel 

Reinforcement with supplementary requirement S-1, and ASTM A706 for rebars subject to 
welding, or as otherwise shown. 

 
1. Bar reinforcement for wall boundary elements, special moment frames, or when subject to 

welding, shall conform to ASTM A706, unless noted otherwise. 
 

3. Welded wire fabric reinforcement shall conform to the requirements of ASTM A185 , or ASTM  
A497 and the details shown; provided, that welded wire fabric with longitudinal wire of W9.5 size 
wire shall be either furnished in flat sheets or in rolls with a core diameter of not less than 10 
inches; and provided further, that welded wire fabric with longitudinal wires larger than W9.5 
size shall be furnished in flat sheets only. 

 
4. Spiral reinforcement may be cold-drawn steel wire conforming to the requirements of ASTM 

A82, when approved by the ENGINEER. 
 

5. All rei nforcements s hall be s hop f abricated. B ending of  rei nforcing in the field will not be 
allowed. 

 
6. Not used. 
 
7. Reinforcement with any of the following defects will not be acceptable and be immediately 

removed from the site: 
 

a. Bar lengths, depths, and/or bends exceeding the specified fabrication tolerances. 
 

b. Bends or kinks not shown on the Drawings 
 

c. Bars with reduced cross-section due to excessive rusting or other cause. 
 

B. Accessories: 
 

1. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires, dips, 
supports, spacers, and other devices to position reinforcement during concrete placement.  Slab 
bolsters shall have gray plastic-coated legs. 

 
2. Concrete blocks (dobies), used to support and position reinforcement steel, shall have the same 

or higher compressive strength as specified for the concrete in which it is located.  Where the 
concrete blocks are used on concrete surfaces exposed to view, the color and texture of the 
concrete blocks shall match that required for the finished surface.  Wire ties shall be embedded 
in concrete block bar supports. 

 
3. Use bar s upports complying w ith CRSI recommendations, unless otherwise shown on t he 

Contract Drawings.  
 
4. Do not use wood, brick, or other non-complying material. 
  
5. For slabs on grade, use supports with sand plates or horizontal runners where base material will 

not support chair legs. 
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6. For exposed-to-view completed concrete surfaces, where legs of supports are in contact with 
forms, provide s upports w ith ei ther hot -dip gal vanized or pl astic-protected legs.  
CONTRACTOR's selection subject to the ENGINEER's approval. 

 
2.2 MECHANICAL COUPLERS 
 
 

A. Mechanical couplers shall not be used. 
 
2.3 WELDED SPLICES 
 
 

A. Welded splices shall be provided where shown and where approved by the ENGINEER.  All welded 
splices of reinforcement steel shall develop a tensile strength which exceeds 125 percent of the yield 
strength of the reinforcement bars which are connected.  Provide two samples of each bar size for 
testing.  When welding is to be done in the field, provide field prepared samples.  Preparation shall be 
made by welder actually preparing the production run.  

 
B. All materials required to conform the welded splices to the requi rements of  AWS D1.4 shall be 

provided. 
 
C. All welding shall be performed by City of Los Angeles certified welders.  All shop welding shall be 

performed at shops of a City of Los Angeles approved fabricator. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. All reinforcement s teel, w elded w ire f abric, and accessories shall be fabricated, and pl aced i n 
accordance with the requirements of the City of Los Angeles Building Code, CRSI Recommended 
Practices and Manual, and WRI, and the supplementary requirements specified herein. 

 
3.2 FABRICATION 
 
 

A. General:  Reinforcement steel shall be accurately formed to the dimensions and shapes shown, and 
the fabricating details shall be prepared in accordance with ACI 315 and ACI 318 or ACI 350 (as 
applicable), except as modified by the Drawings.  Bars shall be bent cold. 

 
B. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance with bending 

diagrams, placing lists, and placing drawings. Said drawings, diagrams, and lists shall be prepared by 
the CONTRACTOR as specified under GENERAL REQUIREMENTS. 

 
C. Fabricating Tolerances:  Bars used for concrete reinforcement shall meet the following requirements 

for fabricating tolerances: 
 

1. Sheared length:  ± 1 inch  
 

2. Depth of truss bars:  + 0, - 1/2 inch  
 

3. Stirrups, ties, and spirals:  ± 1/2 inch  
 

4. All other bends:  ± 1 inch  
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3.3 PLACING 
 
 

A. Placing:  Reinforcement steel shall be accurately positioned as shown, and shall be supported and 
wired together to prevent displacement, using annealed iron wire ties or suitable clips at intersections. 
All reinforcement steel shall be supported using approved accessories and chairs which are strong 
and rigid enough to prevent any displacement of the reinforcement steel and shall comply with the 
applicable Department of Building and Safety’s Research Report.  Where concrete is to be placed on 
the ground, supporting concrete blocks (or dobies) shall be used, in sufficient numbers to support the 
bars without settlement, but in no case shall such support be continuous.  All concrete blocks used to 
support reinforcement steel shall be tied to the steel with wire ties which are embedded in the blocks. 
Use care not to damage vapor barriers where they occur. 

 
B. The portions of all accessories in contact with the formwork shall be made of concrete, plastic, or steel 

coated with a 1/8-inch minimum thickness of plastic which extends at least 1/2-inch from the concrete 
surface.  Plastic shall be gray in color. 

 
C. Tie wires shall be bent away from the forms in order to provide the specified concrete coverage. 

 
D. Bars additional to those shown which may be found necessary or desirable by the CONTRACTOR for 

the purpose of securing reinforcement in position shall be provided by the CONTRACTOR at its own 
expense. 

 
E. Placing Tolerances:  Unless otherwise specified, reinforcement placing tolerances shall be within the 

limits specified in Section 7.5 of ACI 318 except where in conflict with the requirements of the City of 
Los Angeles Building Code. 

 
F. Bars may be moved as necessary to avoid interference with other reinforcement steel, conduits, or 

embedded items.  If bars are moved more than one bar diameter, or enough to exceed the above 
tolerances, the resulting arrangement of bars shall be reviewed and accepted by the ENGINEER. 

 
G. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab bolsters 

having gray, plastic-coated standard type legs as specified in Paragraph B herein.  Slab bolsters shall 
be spaced not less than 30 inches on centers, shall extend continuously across the entire width of the 
reinforcement mat, and shall support the reinforcement mat in the plane shown. 

 
H. Welded wire fabric placed over the ground shall be supported on wired concrete blocks (dobies) 

spaced not more than 3 feet on centers in any direction.  The construction practice of placing welded 
wire fabric on the ground and hooking into place in the freshly placed concrete shall not be used. 

 
3.4 SPACING OF BARS 
 
 

A. Spacing of reinforcement shall comply with ACI 318 requirements. 
 
3.5 SPLICING 
 
 

A. General:  Reinforcement bar splices shall only be used at locations shown.  When it is necessary to 
splice reinforcement at points other than where shown, the character of the splice and location shall 
be as acceptable to the ENGINEER. 

 
B. Splices of Reinforcement:  The length of lap for reinforcement bars, unless otherwise shown shall be 

in accordance with ACI 318, Section 12.15.1 for a class B splice.  Stagger splices in horizontal wall 
bars at least 48” longitudinal in alternate bars and opposite faces.  
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C. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining sheets shall be securely 
tied together with No. 14 tie wire, one tie for each 2 running feet.  Wires shall be staggered and tied in 
such a manner that they cannot slip. 

 
D. Splices in column spiral reinforcement, when necessary, shall be made by welding or by a lap of 1-1/2 

turns. 
 
E. Field welding of bars: Rebar shall not be welded at splices. 

 
F. Not used. 
 
G. Bending or Straightening:  Reinforcement shall not be straightened or rebent in a manner which will 

injure the material.  Bars with kinks or bends not shown shall not be used.  All bars shall be bent cold, 
unless otherwise permitted by the ENGINEER. No bars partially embedded in concrete shall be field-
bent except as shown or specifically permitted by the ENGINEER. 

 
H. Not used. 

 
3.6 CLEANING AND PROTECTION 
 
 

A. The surfaces of all reinforcement steel and other metalwork to be in contact with concrete shall be 
thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other foreign substances 
immediately before the concrete is placed.  Where there is delay in depositing concrete, reinforcement 
shall be reinspected and, if necessary recleaned.  Bars with reduced cross-section due to excessive 
rusting or other cause will not be acceptable for use and shall be replaced by the CONTRACTOR at 
no additional cost to the CITY. 
 

3.7 FIELD QUALITY CONTROL 
 
 

A. Inspection: Secure inspection and acceptance from INSPECTOR before concrete is placed.  Make 
arrangements in advance for geot echnical i nspection of  f oundations, c ontinuous i nspection as  
required, and/or s tructural observation by  the designated registered des ign professional prior to 
concrete placement. 
 

 
 

* * * * * * 
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SECTION 03230 
EARTHQUAKE CABLES 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 SCOPE OF WORK 
 
 

A. This section covers the work necessary for the prestressed tank earthquake cables. 
 
1.2 REFERENCE STANDARDS 
 
 

A. The p ublications l isted be low f orm p art of  t his specification t o t he ex tent r eferenced a nd ar e 
referred to in the text by the basic designation only.  Reference shall be made to the latest edition 
of said standards unless otherwise called for. 
 
ASTM D1056 - Standard Specifications for Flexible Cellular Materials - Sponge or Expanded 

Rubber 
 
1.3 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 
B. Section 03200  Reinforcement Steel. 
 
C. Section 03250  Concrete Accessories. 
 
D. Section 03255  Wall Base and Top Joint. 
 
E. Section 03290  Joints in Concrete. 
 
F. Section 03300  Cast-in-Place Concrete. 
 
G. Section 03314  Prestressed Concrete Tank. 
 
H. Section 03315  Grout. 

 
1.4 SUBMITTALS 
 
 

A. Submit i n a ccordance w ith S ection 01 300 – Record D rawings and S ubmittals, of the qu antity, 
location and details for the Engineer's approval before the earthquake cables are fabricated. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 EARTHQUAKE CABLES 
 

A. Earthquake cables shall consist of 7 wire galvanized strands meeting the requirements of Section 
03314 – Prestressed Concrete Tanks, shall be installed to connect the core wall and wall footing.  
If no s trength requirements are shown on the Drawings, the minimum ultimate strength for 3/8" 
and 1/2" strand shall be 21,400 lbs. and 38,200 lbs., respectively. 
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B. Galvanized strands f or ea rthquake cables s hall m eet t he quant ity and s pacing out lined on the 
Plans.  S trands shall be hot-dipped galvanized before stranding with a m inimum zinc coating of 
0.85 oz./ft2. 

 
2.2 CLOSED CELL NEOPRENE SEISMIC CABLE SLEEVES 
 
 

A. Neoprene sleeves for seismic cables, which encase the galvanized strands, shall conform to the 
minimum dimensions shown on the Plans to permit unrestrained flexing of the strands inside the 
sleeves under the maximum projected radial wall movements. 

 
B. The material shall be medium grade closed cell neoprene conforming to 2A3 of ASTM D 1056 

and as further specified as follows and on the Plans. 
 

1. Compression deflection (25% deflection limit): 9-13 PSI 
2. Shore 00 durometer: 60-80 PCF 
3. Density: 12-28 PCF 
4. Water absorption by weight: 5% 
5. Temperature range:  
  low (flex without cracking): -30° F 
  high continuous: 150° F 
  high intermittent: 200° F 
6. Compression set (average)  
  2" sample compressed 50% for 22 hrs. @ 70 E F 

 and 24 hrs. recovery: 
 
15%-25% 

7. Heat aging (7 days @ 158E F) lineal shrinkage (max.): 5% 
8. Tensile strength: 115 PSI min. 
9. Elongation: 180% min. 
10. Resilience (bayshore-% rebound average 2" thickness @ 72E F): 20%-40% 

 
C. RUBATEX R423N and R431N are acceptable materials. 

 
2.3 MILD STEEL REINFORCING BARS 
 
 

A. The mild steel reinforcing bars for the support of the earthquake cable anchors shall be provided 
under Section 03200 – Reinforcement Steel. 

 
 
PART 3 – EXECUTION 
 
 
3.1 EARTHQUAKE CABLES 
 
 

A. The cables may be cut to length with a burning torch. 
 
B. Where necessary, the strands shall be pre-bent before placing the units in wall and wall footings, 

as called for on the Plans. 
 
C. The strands shall be t ied to the lower horizontal c ircumferential t ie-bar on the vertical prestress 

tendons as shown on the Plans. 
 
D. In the footing, the strands shall be tied to the radial footing bars at the bottom of the footing. 
 
E. The strands shall be fanned out to provide separation between adjacent strands. 
 
F. The strands shall not be kinked when curved to avoid crossing vertical wall joints. 
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G. At vertical wall joints, the strands can continue through the joint if less than two feet of the strand 
from the end of the neoprene cable sleeve is on one side of the joint prior to crossing the joint.  If 
more t han t wo f eet i s i n t he f irst w all s ection, t he s trand s hall be c urved u p t o be c ontained 
entirely in the originating wall section. 

 
 
 

* * * * * * 
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SECTION 03250 
CONCRETE ACCESSORIES 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The C ONTRACTOR s hall furnish al l tools, equi pment, materials, and s upplies t o i nstall a ll 
concrete accessories to complete the Work including cast-in-place anchor bol ts (also known as 
anchor r ods), epox y gr outed an chor b olts or  do wels and,  ex pansion or  ad hesive an chors, i n 
accordance with the requirements of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03300 Cast-in-Place Concrete. 
 

B. Section 03315 Grout. 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with t he r eference standards a nd S tandard S pecifications of  t he G ENERAL 
REQUIREMENTS. 

 
B. Comply with the current provisions of the following Codes and Standards, as applicable. 

   
1. Commercial Standards: 
 

   AISC Code of Standard Practice for Steel Buildings and Bridges 
 
AISC Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings 

 
   ASTM A 36 Specifications for Carbon Structural Steel 
 
   ASTM A 153  Specifications for Z inc Coating ( Hot Dip) on I ron and Steel 

Hardware 
 
   ASTM A 193 Specifications for Alloy-Steel and Stainless Steel Bolting Materials 

for High-Temperature Service  
 
   ASTM A 194 Specifications for Carbon and Alloy Steel Nuts for Bolts for High-

Pressure and High-Temperature Service  
 
   ASTM A 307 Specifications for C arbon S teel B olts a nd S tuds, 60, 000 PS I 

Tensile Strength 
 
   ASTM A 449 Specifications for Quenched and Tempered Steel Bolts and Studs 
 
   ASTM A 615 Specifications for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement 
 
   ASTM B 633 Specifications f or E lectrodeposited Coatings of Z inc o n I ron an d 

Steel  
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   ASTM B 695  Specifications for Coatings of Zinc Mechanically Deposited on Iron 
and Steel 

 
   ASTM F 436 Specifications for Hardened Steel Washers 
 
   ASTM F 1554 Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi 

Yield Strength 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. High Strength Anchor Bolts:  The CONTRACTOR shall provide mill certificates and certified 
compliance with ASTM F 1554; A 449 with F 436. 

 
2. The CONTRACTOR shall submit shop drawings for al l welded or fabricated i tems for use 

as anchors. 
 
  3. The CONTRACTOR shall submit catalog cuts and manufacturer’s recommendations, w ith 

applicable City of Los Angeles Research Reports, for all expansion and adhesive anchors, 
and anti-seize thread lubricants. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Anchor Size:  Anchor size shall be as specified or shown on plans. 
 

B. Anchor Material: 
 

   1. Water-containment or s anitary structures, i mmersion s ervice, or  exposed e xterior l ocations: 
Stainless steel. 

 
 2. Other locations: Galvanized steel as permitted by the corresponding ASTM except as listed in 

the contract drawings. 
 

C. Anchor Length: Sufficient to extend through the nut(s) and not more than 1/4 inch beyond the nut 
when exposed while meeting the required embedment as indicated on t he contract drawings or 
as required by the associated Los Angeles Department of Building and Safety’s Research Report. 

 
2.2 ANCHOR GRADES 
 
 

A. Anchor Bolts and Nuts:  
 

  1. High S trength: A STM F 1554  Grade 105 ; A 449 , galvanized. Provide w ith corresponding 
galvanized hardened washers. 

 
 2. Stainless steel: ASTM A 193 and A 194, Type 316N, Grade 8MN. 
  
 3. Unspecified: ASTM F 1554 Grade 36; A 36 or A 307, galvanized. 
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   4. Galvanizing: Hot d ipped as r equired per A STM F  1554; 1.25 oun ces per  s quare f oot per 
ASTM A 153 or B 633; When protected from the atmosphere, moisture and s ewage gases, 
ASTM B 695 is also acceptable. 

 
5. Other Coatings: None; As specified in the contract drawings. 

 
B. Flat W ashers: Same material and f inish as  nut and  bol t. F or hi gh s trength bo lts, us e ASTM F 

1554;  F 436. 
 
C. Reinforcing Steel D owels: A STM A  615,  G rade 6 0. S ame di ameter as spliced rebar, or #4  

minimum. 
 
D. Expansion and A dhesive A nchors: Use only a nchor t ypes a nd s tyles w ith Research Report 

approval by the Los Angeles Department of Building and Safety. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 PROJECT CONDITIONS 
 
 

A. Examine the ar eas and  conditions under which the w ork w ill be per formed. Correct c onditions 
detrimental t o t imely and pr oper c ompletion of  t he W ork. D o not  pr oceed unt il det rimental 
conditions are corrected. 

 
3.2 CAST-IN-PLACE ANCHOR BOLTS 
 
 

A. Provide t emplates o r ot her m eans t o ensure a ccurate pl acement. P rovide s ufficient t hreads t o 
allow for a nut to be placed on the concrete side of the template. 

 
B. Anchor bolts shall be clean and free of all coatings which may impair bonding with concrete. 
 
C. Provide t wo nuts an d a w asher w ith each an chor bol t. P rovide an addi tional locknut w hen 

indicated on the Drawings. 
 
D. High S trength B olts: I nstall s uch t hat A STM G rade m arkings ar e v isible after casting i nto 

concrete. 
 
3.3 EPOXY-GROUTED ANCHOR BOLTS OR DOWELS 
 
 

A. Provide templates or other means to ensure accurate placement.  
 
B. Anchor b olts or  d owels shall be clean and f ree of  all c oatings which m ay i mpair bonding w ith 

epoxy.  
 
C. Provide t wo nuts an d a w asher w ith each an chor bol t. P rovide an addi tional l ocknut when 

indicated on the Drawings. 
 
D. High St rength Bo lts: I nstall s uch t hat A STM G rade m arkings ar e v isible after casting i nto 

concrete. 
 
E. Do not disturb bolt or dowel until epoxy grout has cured and reached full strength. 
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 3.4 EXPANSION AND ADHESIVE ANCHORS 
 
 
A. Install pe r L os A ngeles D epartment of  B uilding a nd Safety A pproved R esearch Report and 

manufacturer's r ecommendations, w hichever i s m ore r estrictive. P rovide nut s and w ashers of  
same material and finish as anchor body. 

 
3.5 STAINLESS STEEL ANCHORS 

 
 
A. After i nstallation of  s tainless steel a nchor bol ts or  e xpansion an chors, l ubricate t hreads b efore 

fastening. 
 
 
 

* * * * * * 
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SECTION 03255 
TANK WALL BASE AND TOP JOINT 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 SCOPE OF WORK 
 
 

A. This section covers the work necessary for the prestressed tank wall base and top joints. 
 
1.2 REFERENCE STANDARDS 
 
 

A. The p ublications l isted be low f orm p art of  t his specification t o t he ex tent r eferenced a nd ar e 
referred to in the text by the basic designation only.  Reference shall be made to the latest edition 
of said standards unless otherwise called for. 
 
ASTM D1056 -  Standard Specifications for Flexible Cellular Materials - Sponge or 

Expanded Rubber. 
 
ASTM D2000  - Classification System for Rubber Products in Automotive Applications. 

 
1.3 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 
B. Section 03200  Reinforcement Steel. 
 
C. Section 03230  Earthquake Cables. 
 
D. Section 03250  Concrete Accessories. 
 
E. Section 03290  Joints in Concrete. 
 
F. Section 03300  Cast-in-Place Concrete. 
 
G. Section 03314  Prestressed Concrete Tank. 
 
H. Section 03315  Grout. 

 
1.4 SUBMITTALS 
 
 

A. Section 01300 - Submittals:  Procedures for Submittals. 
 
B. Provide the Engineer a 5-foot minimum length of each of the closed cell Neoprene pads and the 

Neoprene bearing pads in order that the Engineer can test the pads for compliance with these 
Specifications. 

 
C. Furnish certified mill certificates showing that the material meets all of the requirements specified 

herein.  The Engineer, at his option, may take samples of any materials and have them tested by 
an independent testing laboratory to verify their compliance with these Specifications.  A ll such 
costs shall be borne by the Contractor.   
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PART 2 -- PRODUCTS 
 
 
2.1 PVC WATERSTOPS 
 
 

A. PVC waterstops shall conform to requirements in Section 03290 – Joints in Concrete.  The size 
and location of the waterstop shall be as shown on the plans. 

 
2.2 NEOPRENE BEARING PAD 
 
 

A. Neoprene pads shall be of dimensions and hardness shown on the Drawings and shall be made 
by an approved manufacturer. 

 
B. The material for 40 durometer Neoprene pads shall conform to ASTM D-2000 M2BC410A14B14. 

 
C. Unless otherwise specified on the Plans, Neoprene pads shall be of 40 durometer. 

 
D. KIRKHILL ELASTOMERS, 300 E. Cypress St., Brea, CA 92821 (Phone 714-529-4901, 

Construction Products Dept.) is one of several suppliers who can furnish Neoprene pads meeting 
these requirements. 

 
2.3 CLOSED CELL NEOPRENE PADS 
 
 

A. Closed cell Neoprene pads, shall be used as a filler material in the flexible joints between the wall 
and wall-footing and between the wall and roof connection in the areas not taken up by the solid 
Neoprene bearing pads and waterstop. 

 
B. The material shall be medium grade conforming to 2A3 of ASTM D 1056. RUBATEX R431N or 

R423N are acceptable products (Phone - 800/367-7289), unless otherwise noted. 
 
2.4 SOFT MASTIC 
 
 

A. Soft m astic s hall be i nstalled i n al l v oids an d c avities ar ound bearing pa ds, w aterstops and 
seismic cable sleeves.  Such material shall be installed with a consistency that will not adversely 
affect the quality of PVC and Neoprene materials. 

 
B. SIKAFLEX 1A, as manufactured by Sika Corporation or SELECT SEAL U-230, as manufactured 

by Select Products Company, or approved equal, are acceptable materials. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION OF PVC WATERSTOP 
 
 

A. PVC w aterstops shall be  c ontinuous an d s hall be  i nstalled w here s hown.  T he m ethod of  
installation shall be as specified in Section 03290 – Joints in Concrete. 

 
3.2 BEARING AND FILLER PADS 
 
 

A. Bearing and filler pads shall be installed in widths and in areas as indicated on the Plans. 
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B. Bearing and filler pads shall be glued to the concrete with an approved rubber cement material to 
prevent uplift of the pads during concrete pouring. 

 
C. Pads at the base of the wall shall be held down with approved plastic shim plates placed under 

the vertical reinforcing steel bars. 
 

D. Nailing down pads will not be permitted. 
 

E. All v oids and c avities b etween b earing an d f iller p ads, waterstop a nd seismic cable sleeves, 
irrespective of w hether t hese v oids a re l arge or  small, s hall b e f illed w ith a s oft m astic of a  
consistency that will not adversely affect the quality of plastic and Neoprene materials. 

 
F. Closed-cell N eoprene s hall be or dered at  l east 1/ 4-inch wider t han t heoretically r equired t o 

facilitate pl acing a nd t o r educe development of  v oids bet ween f iller pad s, bear ing pad s and 
waterstops. 

 
G. Contractor's workmanship s hall b e s uch t hat no c ement gr out o r c oncrete seepage w ill o ccur 

through the bearing and filler pad area resulting in a restraint of radial wall-movements. 
 

H. A continuous Neoprene pad and one or more sponge filler pads are required between the top of 
the wall and the underside of the roof.  Any void areas between such pads shall be filled with soft 
mastic to prevent any concrete mortar from the roof pour to seep into voids at the top of the wall. 

 
 
 

* * * * * * 
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 SECTION 03290 
 JOINTS IN CONCRETE 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall construct all joints and bearing pads in concrete at the locations shown.  
Joints required in concrete structures are of various types and will be permitted only where shown, 
unless specifically accepted by the ENGINEER. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 

B. Section 03200  Reinforcement Steel. 
 

C. Section 03300  Cast-in-Place Concrete. 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference standards of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards, as applicable: 
 

1. Federal Specifications: 
 

TT-S-0227E(3) Sealing Compound, elastomeric type, Multi-component for Caulking, 
Sealing, and Glazing Buildings and Other Structures). 

 
2. U.S. Army Corps of Engineers Specifications: 

 
CRD-C572  
 

3. Other Government Standards: 
 

CSS  Caltrans Standard Specifications. 
 

4. Commercial Standards: 
 

ASTM C 920 Specification for Elastomeric Joint Sealants. 
 

ASTM D 624 Test Method for Rubber Property -- Tear Resistance. 
 

ASTM D 638 Test Method for Tensile Properties of Plastics. 
 

ASTM D 746 Test Method for Brittleness Temperature of Plastics and Elastomers 
by Impact. 

 
ASTM D 747 Test Method for Apparent Bending Modulus of Plastics by Means of a 

Cantilever Beam. 
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ASTM D 1751 Premolded Joint Filler 
 

ASTM D 1752 Specification for Preformed Sponge R ubber and C ork E xpansion 
Joint Fillers for Concrete Paving and Structural Construction. 

 
ASTM D 2240 Test Method for Rubber Property -- Durometer Hardness. 

 
1.4 TYPES OF JOINTS 
 
 

A. Construction Joints:  When fresh concrete is placed against a hardened concrete surface, the joint 
between the two pours is called a construction joint.  Unless otherwise specified, all joints in water 
bearing members shall be provided with a waterstop and sealant groove of the shape specified and 
as shown on the plans.  

 
B. Contraction Joints:  Contraction joints are similar to construction joints except that the fresh concrete 

shall not bond to the hardened surface of the first pour, which shall be coated with a bond breaker.  
The slab reinforcement shall be stopped 4-1/2 inches from the joint, unless noted otherwise; which is 
provided with a sleeve-type dowel, to allow shrinkage of the concrete of the second pour.  Waterstop 
and sealant groove shall also be provided.  

 
C. Expansion Joints:  To allow the concrete to expand freely, a space is provided between the two pours, 

the joint shall be f ormed as shown on the plans.  This space is obtained by placing a filler joint 
material against the first pour, which acts as a form for the second pour.  Unless otherwise specified, 
all expansion joints in water bearing members shall be provided with an approved type waterstop.  

 
Premolded expansion joint material shall be installed with the edge at the indicated distance below or 
back from finished concrete surface, and shall have a slightly tapered, dressed, and oiled wood strip 
secured to or placed at the edge thereof during concrete placement, which shall later be removed to 
form space for sealing material. The space so formed shall be filled with a joint sealant material as 
specified in the Paragraph in Part 2 entitled "Joint Sealant."  In order to keep the  two elements in line 
the joint shall  be provided with a sleeve-type dowel as shown. 

 
D. Control Joints (Weakened Plane):  The function of the control joint is to provide a weaker plane in the 

concrete, where shrinkage cracks will probably occur.  A groove, of the shape and dimensions as 
shown on t he plans, is formed or saw-cut in the concrete and shall be filled with a joint sealant 
material as specified in the Paragraph in Part 2 entitled "Joint Sealant." 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. Waterstops:  Prior to use of the material required under this contract, qualification samples shall 
be submitted.  Such samples shall consist of extruded or molded sections of each size or shape 
to be used. The material sample shall be representative of the material  to be furnished under 
this contract.  The balance of the material to be used under this contract shall not be produced 
until after the ENGINEER has reviewed and approved the qualification samples. 

 
2. Joint Sealant:  Prior to ordering the sealant material, the CONTRACTOR shall submit to the 

ENGINEER for  review and approval, data to show compliance with the requirements of the 
Contract Documents.  Certified test reports from the sealant manufacturer on the actual batch of 
material being supplied indicating compliance with the above requirements shall be furnished 
the ENGINEER before the sealant is used on the job. 
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3. Shipping Certification:  The CONTRACTOR shall provide written certification from the 
manufacturer as an integral part of the shipping form, to show that all of the material shipped to 
this project meets or exceeds the physical property requirements of the Contract Documents.  
Supplier certificates are not acceptable. 

 
4. The CONTRACTOR shall submit placement shop drawings showing the location and type of all 

joints for each structure. 
 
1.5 QUALITY ASSURANCE 
 
 

A. Waterstop manufacturer shall demonstrate five years (minimum) continuous, successful experience in 
production of waterstops. 

 
B. Waterstop Inspection:  It is required that all waterstop field joints shall be subject to inspection,  and 

no such w ork s hall be s cheduled or s tarted w ithout hav ing made pri or arrangement s w ith t he 
INSPECTOR to provide for the required inspections.  Not less than 24 hours notice shall be provided 
to the INSPECTOR for scheduling such inspections.  

 
C. All field joints in waterstops shall be free of misalignment, bubbles, inadequate bond, porosity, cracks, 

offsets, and ot her def ects w hich w ould reduc e t he pot ential res istance of  t he material to water 
pressure at  any point.  A ll defective joints shall be replaced with material which shall pass said 
inspection, and all faulty material shall be removed from the site and disposed of by the 
CONTRACTOR at its own expense. 

 
D. The following waterstop defects represent a partial list of defects which shall be grounds for rejection: 

 
1. Offsets at  j oints great er t han 1/ 16-inch or 15 perc ent of  mat erial t hickness, at any point, 

whichever is less. 
 

2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-inch or 15 percent of 
material thickness, at any point, whichever is less. 

 
3. Any combination of offset or exterior crack which will result in a net reduction in the cross 

section of the waterstop in excess of 1/16-inch or 15 percent of material thickness at any point, 
whichever is less. 

 
4. Misalignment of joint which result in misalignment of the waterstop in excess of 1/2-inch in 10 

feet. 
 

5. Porosity in the welded joint as evidenced by visual inspection. 
 
6. Bubbles or inadequate bonding.  

 
E. Waterstop Samples:  Prior to use of the waterstop material in the field, a sample of a fabricated 

mitered cross and  a tee constructed of each size or shape of material to be used shall be submitted 
to t he E NGINEER f or approv al.  T hese s amples s hall be f abricated s o t hat t he mat erial and 
workmanship represent in all respects the fittings to be furnished under this contract.  Field samples of 
fabricated fittings (crosses, tees, etc.) will be selected at random by the INSPECTOR for testing. 
When tested, they shall have a tensile strength across the joints equal to at least 600 psi. 

 
F. Construction Joint Sealant:  The CONTRACTOR shall prepare adhesion and cohesion test specimens 

as specified herein, at intervals of 5 working days while sealants are being installed. 
 

G. The sealant material shall show no signs of adhesive or cohesive failure when tested in accordance 
with the following procedure in laboratory and field tests: 

 
1. Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch by 3-inch).  

Spacing between the blocks shall be 1/2-inch.  Coated spacers (2-inch by 1-1/2-inch by ½-inch) 
shall be used to insure sealant cross-sections of 1/2-inch by 2 inches with a width of ½-inch. 
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2. Sealant shall be cast and cured according to manufacturer's recommendations except that 
curing period shall not exceed 24 hours. 

 
3. Following curing period, the gap between blocks shall be widened to one inch.  Spacers shall be 

used to maintain this gap for 24 hours prior to inspection for failure. 
 

 H. Store waterstops under tarps to protect from oil, dirt, and sunlight. 
 
1.6 GUARANTEE 
 
 

A. The CONTRACTOR shall provide a 5-year written guarantee of the entire sealant installation against 
faulty and/or incompatible materials and workmanship, together with a statement that it agrees to 
repair or replace, to the satisfaction of the CITY, at no additional cost to the CITY, any such defective 
areas which become evident within said 5-year guarantee period. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 PVC WATERSTOPS 
 
 

A. General:  Waterstops shall be extruded from an elastomeric polyvinyl chloride compound containing 
the plasticizers, resins, stabilizers, and other materials necessary to meet the requirements of these 
Specifications.  No reclaimed or scrap material shall be used.  The CONTRACTOR shall obtain from 
the waterstop manufacturer and shall furnish to the ENGINEER for review, current test reports and a 
written certification of the manufacturer that the material to be shipped to the job meets the physical 
requirements as outlined in the U.S. Army Corps of Engineers Specification CRD-C572 and those 
listed herein. 

 
B. Flatstrip and Center-Bulb Waterstops:  Flatstrip and center-bulb waterstops shall be as detailed and 

as manufactured by:  Kirkhill Rubber Co., Brea, California; Greenstreak, St. Louis, MO, Water Seals, 
Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, New York; or an approved equal; provided, 
that at no place shall the thickness of flat strip waterstops, including the center bulb type, be less than 
3/8-inch. 

 
C. Multi-Rib Waterstops:  Multi-rib waterstops, where required, shall be as detailed and as manufactured 

by Water Seals, Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, New York; Greenstreak, 
St. Louis, MO, or an approved equal.  Prefabricated joint fittings shall be used at all intersections of 
the ribbed-type waterstops. 

 
D. Other Types of Waterstops:  When other types of waterstops, not listed above are required and 

shown, they shall be subjected to the same requirements as those listed herein. 
 

E. Waterstop Testing Requirements:  When tested in accordance with the specified test standards, the 
waterstop material shall meet or exceed the following requirements: 

 
 Physical Property, Sheet Material   Value   ASTM Std.  

 
Tensile Strength-min (psi) 1750 D 638, Type IV 
Ultimate Elongation-min (percent) 350 D 638, Type IV 
Low Temp Brittleness-max (degrees F) -35 D 746 
Stiffness in Flexure-min (psi) 400 D 747 

 
Accelerated Extraction (CRD-C572) 

 
 Tensile Strength-min (psi) 1500 D 638, Type IV 
 Ultimate Elongation-min (percent) 300 D 638, Type IV 
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 Physical Property, Sheet Material   Value   ASTM Std.  
 

Effect of Alkalies (CRD-C572) 
 

 Change in Weight (percent) +0.25/-0.10 ------ 
 Change in Durometer, Shore A +5 D 2240 

 
Finish Waterstop 

 
 Tensile Strength-min (psi) 1400 D 638, Type IV 
 Ultimate Elongation-min (percent) 280 D 638, Type IV 
 

F. Accessories: 
 

1.  Provide factory made waterstop fabrications for all changes of direction, intersections, and 
transitions leaving only straight butt joint splices for the field. 

 
2. Provide hog rings or grommets spaced at 12 inches on center along length of waterstop. 
 
3. Provide Teflon coated thermostatically controlled waterstop splicing irons for field butt splices. 

 
2.2 JOINT SEALANT 
 
 

A. Joint sealant shall be polyurethane polymer designed for bonding to concrete which is continuously 
submerged in water.  

 
B. Joint sealant material shall meet the following requirements: 

 
1. Work Life 45 - 90 minutes 

 
2. Time to Reach 20 Shore "A" Hardness 
 (at 77 degrees F, 200 gr quantity) 24 hours, maximum 

 
3. Ultimate Hardness 30 - 40 Shore "A" 

 
4. Tensile Strength 250 psi, minimum 

 
5. Ultimate Elongation 400 percent, minimum 

 
6. Tear Resistance (Die C ASTM D 624) 75 pounds per inch of thickness, minimum 

 
7. Color Light Gray 

 
C. All polyurethane sealants for waterstop joints in concrete shall conform to the following requirements: 

 
1. Sealant shall be 2-part pol yurethane w ith t he phy sical propert ies of  t he c ured s ealant 

conforming to or exceeding the requirements of ASTM C 920 or Federal Specification TT-S-
00227 E(3) for 2-part material, as applicable. 

 
2. For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be used; all 

such compounds shall conform to t he requi rements of  A STM C  920 C lass B , or F ederal 
Specification TT-S-0027 E(3), Type II. 
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3. For plane horizontal joints, the self-leveling compounds which meet the requirements of ASTM 
C 920 C lass A, or F ederal Specification TT-S-0027 E(3), Type I shall be used.  For joints 
subject to ei ther pedes trian or v ehicular t raffic, a c ompound prov iding non -tracking 
characteristics, and having a Shore "A" hardness range of 25 to 35, shall be used. 

 
4. Primer materials, if recommended by the sealant manufacturer, shall conform to the printed 

recommendations of the sealant manufacturer. 
 

D. All s ealants, w herever s hown, o r requi red hereunder s hall be Rubbercalk 2101 -I or 270 as 
manufactured by Products Research Company; GS 102 or GS 1102 as manufactured by General 
Sealants Corp; or an approved equal.  For sanitary structures mastic/sealant material shall be Ram 
Nek Sealant by Henry Co.; Sika Flex 1A, Sikadur 51 NS by Sika Corp. 

 
E. Sealants for non-waterstop joints in concrete shall conform to the requirements of Section 07900, 

"Joint Sealants".  Mastic joint sealer shall be a material that does not contain evaporating solvents; 
that will tenaciously adhere to concrete surfaces; that will remain permanently resilient and pliable; 
that will not be affected by continuous presence of water and will not in any way contaminate potable 
water; and that will effectively seal the joints against moisture infiltration even when the joints are 
subject to movement due to expansion and contraction.  The sealer shall be composed of special 
asphalts or similar materials blended with lubricating and plasticizing agents to form a tough, durable 
mastic substance containing no volatile oils or lubricants and shall be capable of meeting the test 
requirements set forth hereinafter, if testing is required by the ENGINEER. 

 
2.3 PREFORMED JOINT FILLER 
 
 

A. Preformed joint filler material shall be of the preformed non-extruding type joint filler constructed of 
cellular neoprene sponge rubber or pol yurethane of firm texture.  Bituminous fiber type will not be 
permitted.  All non-extruding and resilient-type preformed expansion joint fillers shall conform to the 
requirements and tests set forth in ASTM D 1752 for Type I, except as otherwise specified herein. 

 
B. Unless otherwise noted, preformed joint filler shall be a non-extruding, resilient, bituminous type 

conforming to the requirements of ASTM D 1751. 
 
2.4 BACKING ROD 
 
 

A. Backing rod s hall be an ex truded closed-cell, pol yethylene f oam rod.   T he mat erial s hall be 
compatible with the joint sealant material used and shall have a tensile strength of not less than 40 psi 
and a compression deflection of approximately 25 percent at 8 psi.  The rod shall be 1/8-inch larger in 
diameter than the joint width except that a one-inch diameter rod shall be used for a 3/4-inch wide 
joint. 

 
2.5 BOND BREAKER 
 
 

A. Bond break er s hall be S uper B ond B reaker as  manufactured by Burke Company, San Mateo, 
California; Hunt Process 225-TU as manufactured by Hunt Process Co., Santa Fe Springs, California; 
Select Cure CRB as manufactured by Select Products Co., Upland, California; or an approved equal.  
It shall contain a fugitive dye so that areas of application will be readily distinguishable. 

 
2.6 BEARING DEVICES AND ELASTOMERIC BEARING PADS 
 
 

A. Bearing devices and elastomeric bearing pads shall comply with CSS Section 51. 
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PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Unless otherwise shown, waterstops of the type specified herein shall be embedded in the concrete 
across joints as shown.  All waterstops shall be fully continuous for the extent of the joint.  Splices 
necessary to provide such continuity shall be accomplished in conformance to printed instructions of 
manufacturer of the waterstops.  The CONTRACTOR shall take suitable precautions and means to 
support and protect the waterstops during the progress of the work and shall repair or replace at its 
own expense any waterstops damaged during the progress of the work.  All waterstops shall be 
stored so as to permit free circulation of air around the waterstop material.   

 
B. When any waterstop is installed in the concrete on one side of a joint, while the other half or portion of 

the waterstop remains exposed to the atmosphere for more than 2 days, suitable precautions shall be 
taken to shade and protect the exposed waterstop f rom direct rays of  the sun during the ent ire 
exposure and until the exposed portion of the waterstop is embedded in concrete. 

 
3.2 SPLICES IN WATERSTOPS 
 
 

A. Splices in waterstops shall be performed by heat  s ealing t he adj acent w aterstop s ections i n 
accordance with the manufacturer's printed recommendations and the following requirements:    

 
1. The material not be damaged by heat sealing. 

 
2. The splices have a tensile strength of not less than 60 percent of the unspliced materials tensile 

strength. 
 

3. The continuity of the waterstop ribs and of its tubular center axis be maintained. 
 

B. Butt joints of the ends of two identical waterstop sections may be made while the material is in the 
forms. 

 
C. All joints with waterstops involving more than 2 ends to be jointed together, and all joints which involve 

an angle cut, alignment change, or the joining of 2 dissimilar waterstop sections shall be prefabricated 
by the CONTRACTOR prior to placement in the forms, allowing not less than 24-inch long strips of 
waterstop mat erial bey ond t he j oint.  U pon bei ng i nspected and approved, such prefabricated 
waterstop joint assemblies shall be installed in the forms and the ends of the 24-inch strips shall be 
butt welded to the straight run portions of waterstop in place in the forms. 

 
3.3 JOINT CONSTRUCTION 
 
 

A. Setting Waterstops:   
 
1. In order to eliminate faulty installation that may result in joint leakage, particular care shall be 

taken of the correct positioning of the waterstops during installation.  Adequate provisions must 
be made to support the waterstops during the progress of the WORK and to insure the proper 
embedment in the concrete.  The symmetrical halves of the waterstops shall be equally divided 
between the concrete pours at the joints.  The center axis of the waterstops shall be coincident 
with the joint openings.  Maximum density and imperviousness of the concrete shall be insured 
by thoroughly working it in the vicinity of all joints  

 
2. In placing flat-strip waterstops in the forms, means shall be provided to prevent them from being 

folded over by the concrete as it is placed.  Unless otherwise shown, all waterstops shall be 
held in place with light wire ties on 12-inch centers which shall be passed through the edge of 
the waterstop and tied to the curtain of reinforcing steel.  Horizontal waterstops, with their flat 
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face in a vertical plane, shall be held in place with continuous supports to which the top edge of 
the waterstop shall be tacked.  In placing concrete around horizontal waterstops, with their flat 
face in a horizontal plane, concrete shall be worked under the waterstops by hand so as to 
avoid the formation of air and rock pockets. 

 
3. Adequate means shall be provided for anchoring the waterstop in concrete.  Waterstops shall 

be positioned so that they are equally embedded in the concrete on each side of the joint. 
 
 

B. Joint Location:  Construction joints, and other types of joints, shall be provided where shown.  When 
not s hown, c onstruction j oints s hall be prov ided at  25 -foot maximum s pacing f or al l c oncrete 
construction, subject to the approval of the ENGINEER, unless noted otherwise.  Where joints are 
shown spaced greater than  25 feet apart, provide joint spacing as specified per plan. The location of 
all joints, of any type, shall be submitted for acceptance by the ENGINEER. 

 
C. Joint Preparation: Special care shall be used in preparing concrete surfaces at joints where bonding 

between  two sections of concrete is required.  Unless otherwise shown, such bonding will be required 
at all horizontal joints in walls.  Surfaces shall be prepared in accordance with the requirements of 
Section 03300, "Cast-in-Place Concrete."   

 
D. Construction Joint Sealant: 

 
1. Construction joints in water-bearing floor slabs, and elsewhere as shown, shall be provided with 

tapered grooves which w ill be f illed w ith construction j oint sealant.  T he material used for 
forming the tapered grooves shall be left in the grooves until just before the grooves are cleaned 
and filled with joint sealant.  After removing the forms from the grooves, all laitance and fins 
shall be removed, and the grooves shall be sand-blasted.  The grooves shall be allowed to 
become thoroughly dry, after which they shall be blown out; immediately thereafter, they shall 
be primed and filled with the construction joint sealant.  The primer used shall be supplied by 
the same manufacturer supplying the sealant.  No sealant will be permitted to be used without a 
primer.  Care shall be used to completely fill the sealant grooves.  Areas designated to receive a 
sealant filler shall be thoroughly cleaned, as outlined for the tapered grooves, prior to application 
of the sealant. 

 
2. Sealant application shall be in accordance with the manufacturer's printed instructions.  The 

surfaces of the groove for the sealant shall not be coated.  Concrete next to waterstops shall be 
placed in accordance with the requirements of Section 03300, Cast-in-Place Concrete. 

 
3. The primer and sealant shall be placed strictly in accordance with the printed recommendations 

of the manufacturer, taking special care to properly mix the sealant prior to application.  All 
sealant shall cure at least 7 days before the structure is filled with water.  

 
4. All sealant shall be i nstalled by a competent waterproofing specialty contractor who has a 

successful record of performance in similar installations.  Before work is commenced, the crew 
doing the WORK shall be instructed as to the proper method of application by a representative 
of the sealant manufacturer. 

 
5. Thorough, uniform mixing of 2-part, catalyst-cured materials is essential; special care shall be 

taken t o properl y mi x t he s ealer bef ore i ts appl ication.  B efore any  s ealer i s pl aced, the 
CONTRACTOR shall arrange to have the crew doing the WORK carefully instructed as to the 
proper method of mixing and application by a representative of the sealant manufacturer. 
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6. Any joint sealant which after the manufacturer's recommended curing time for the job conditions 
of the WORK hereunder, fails to fully and properly cure shall be completely removed; the groove 
shall be thoroughly sandblasted to remove all traces of the uncured or partially cured sealant 
and primer, and shall be re-sealed with the specified joint sealant.  All costs of such removal, 
joint treatment, re-sealing, and appurtenant work shall be at the expense of the CONTRACTOR. 

 
 
 
 * * * * * * 
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 SECTION 03300 
 CAST-IN-PLACE CONCRETE 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all materials for concrete in accordance with the provisions of this 
Section and shall form, mix, place, cure, repair, finish, and do all other work as required to produce 
finished concrete, in accordance with the requirements of the Contract Documents. 

 
B. The following types of concrete shall be covered in this Section: 

 
1. Structural Concrete:  Concrete to be used in all cases except where noted otherwise in the 

Contract Documents. 
 

2. Sitework Concrete:  Concrete to be used for curbs, gutters, sidewalks, pavements, fence and 
guard post embedment, and underground duct bank encasement unless otherwise shown. 

 
3. Lean Concrete:  Concrete to be used for thrust blocks, pipe trench cut-off blocks and cradles, 

where the preceding items are detailed on the Drawings as unreinforced. Concrete to be used 
as protective cover for dowels intended for future connection. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 

B. Section 03200  Reinforcement Steel. 
 
C. Section 03230  Earthquake Cables. 

 
 D. Section 03250  Concrete Accessories. 
 

E. Section 03255 Wall Base and Top Joint. 
 
F. Section 03290  Joints in Concrete. 

 
G. Section 03314  Prestressed Concrete Tank. 
 
H. Section 03315  Grout. 
 
I. Section 03370 Concrete Curing. 

 
J. Section 03741 Pressure Injection of Cracks. 

 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply w ith t he ref erence standards and t he S tandard S pecifications of  t he G ENERAL 
REQUIREMENTS. 
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B. Comply with the current provisions of the following Codes and Standards, as applicable. 
 

1. Commercial Standards: 
 

ACI 117 Standard Tolerances for Concrete Construction and Materials 
 
ACI 301 Specifications for Structural Concrete for Buildings 
 
ACI 305R Standard Specifications for Hot Weather Concreting 
 
ACI 306.1 Standard Specifications for Cold Weather Concreting 
 
ACI 318 Building Code Requirements for Reinforced Concrete 

 
ACI 347 Recommended Practice for Concrete Formwork 

 
ACI 350 Recommended Practice for Sanitary Structure 

 
ASTM C 31 Practices for Making and Curing Concrete Test Specimens in the 

Field 
 

ASTM C 33 Specification for Concrete Aggregates 
 

ASTM C 39 Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

 
ASTM C 40 Test Method for Organic Impurities in Fine Aggregates for 

Concrete 
 

ASTM C 42 Methods of Obtaining and Testing D rilled C ores and S awed 
Beams of Concrete 

 
ASTM C 88 Test Method for S oundness of  A ggregates by  us e of  S odium 

Sulfate or Magnesium Sulfate 
 

ASTM C 94 Specification for Ready-Mixed Concrete 
 

ASTM C 117 Standard Test Method for Materials Finer than No. 200 Sieve in 
Mineral Aggregates by Washing 

 
ASTM C 131 Test Method for Resistance to Degradation of Small-Sized Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 
 

ASTM C 136 Method for Sieve Analysis of Fine and Coarse Aggregate 
 

ASTM C 143 Test Method for Slump of Portland Cement Concrete 
 

ASTM C 157 Test Method for Length Change of Hardened Hydraulic Cement 
Mortar and Concrete. 

 
ASTM C 192 Method of Making and Curing Concrete Test Specimens in the 

Laboratory. 
 
ASTM C 260 Specification for Air-Entraining Admixtures for Concrete. 

 
ASTM C 289 Test Met hod f or P otential R eactivity of  Aggregates (C hemical 

Method) 
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ASTM C 311 Method for Sampling and Testing Fly Ash or Natural Pozzolans 
for Use as a Mineral Admixture in Portland Cement Concrete 

 
ASTM C 494 Specification for Chemical Admixtures for Concrete 

 
ASTM C 618 Specification for Fly Ash and Raw or Calcined Natural Pozzolan 

for Use as a Mineral Admixture in Portland Cement Concrete 
 

ASTM D 2419 Standard Test Method for Sand Equivalent Value of Soils and 
Fine Aggregate 

 
2. Government Standards: 

 
CSS   Caltrans Standard Specifications 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. Mix Designs:  Prior to beginning the WORK, the CONTRACTOR shall submit to the 
ENGINEER, for review, and acceptance, preliminary concrete mix designs for each class and 
type of concrete specified herein. The mix designs shall be designed by an independent testing 
laboratory acceptable to the ENGINEER. All costs related to such mix design shall be borne by 
the CONTRACTOR. 

 
2. Each concrete mix submittal shall contain the following information, as applicable: 

 
a. Location and purpose of the mix. 
 
b. Slump on which the design is based. 
 
c. Total gallons of water per cubic yard, and the water/cement ratio. 
 
d. Brand, type, composition and quantity of cement. 
 
e. Specific Gravity, source and gradation of each aggregate. 
 
f. Ratio of fine to total aggregate per cubic yard. 
 
g. Weight (surface dry) of each aggregate per cubic yard. 
 
h. Brand, type, and ASTM designation, active chemical ingredients and quantity of each 

admixture. 
 
i. Copy of the Building and Safety Research Report Approval for each concrete admixture. 
 
j. Air content. 
 
k. Compressive strength based on 7 day and 28 day compression tests, including standard 

deviation calculations, corroborative data (i f appl icable), and requi red av erage 
comprehensive strength per ACI 318, Section 5. 

 
l. Time of initial and final set. 
 
m. Certification stamp and signature by a Civil or Structural engineer registered in the State 

of California, experienced in concrete mix design. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM CAST-IN-PLACE 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 CONCRETE 
W.O. NO. EW40019F 03300-4 

n. Certificate of Compliance for Cement. 
 
o. Certified mill test reports, including fineness, for each shipment of cement. 
p. Concrete pour sequence.  
 

3. Certified Delivery Tickets:  Where ready-mix concrete is used, the CONTRACTOR shall provide 
certified weighmaster delivery tickets at the time of delivery of each load of concrete. Each 
certificate shall show the public weighmaster's signature, and the total quantities, by weight of 
cement, sand, each class of aggregate, admixtures, and the amounts of water in the aggregate 
and added at the batching plant as well as the amount of water allowed to be added at the site 
for the specific design mix. Each certificate shall, in addition, state the mix number, total yield in 
cubic yards, and the time of day, to the nearest minute, corresponding to when the batch was 
dispatched, when it left the plant, when it arrived at the job, the time that unloading began, and 
the time that unloading was finished. 

 
4. When a water reducing admixture is to be used, the CONTRACTOR shall furnish mix designs 

for concrete both with and without the admixture. 
 
1.5 QUALITY ASSURANCE 
 
 
 A. Laborers:  Use adequate number of skilled laborers who are thoroughly trained and experienced in 

the necessary crafts and completely familiar with the specified requirements and the methods needed 
for proper performance of the Work of this Section. 

 
B. Compliance with Regulations:  All materials shall comply with the current rules and regulations of the 

local air quality management district, with the rules regarding volatile organic compounds, and with 
FDA rules and regulations for dangerous substances in construction products. 

 
 C. Concrete Manufacturer:  F urnish c oncrete f rom l icensed c ommercial ready -mix c oncrete pl ants 

conforming to ASTM C94 and approved by City of Los Angeles Department of Building and Safety. 
Requirements herein govern when exceeding ASTM C94. 

 
D. Continuous Inspection:  Construct structural concrete exceeding 2,500 psi compressive strength 

under continuous inspection of DEPUTY INSPECTOR. Obtain inspection and approval of forms and 
reinforcing by CONTRACTOR’s Independent Testing/Inspection Laboratory three (3) working days 
before placing structural concrete in order to be verified by ENGINEER. 

E. Tests on component materials and for c ompressive s trength and s hrinkage of  c oncrete w ill be 
performed as specified herein. Test for determining slump will be in accordance with the requirements 
of ASTM C 143. 

 
F. The cost of all laboratory tests on cement, aggregates, and concrete compressive strength, will be 

borne by the CITY. However, the CONTRACTOR shall be responsible for all other required tests, and 
shall be charged for the cost of any additional tests and investigation on work performed which does 
not meet the specifications.  

 
G. Concrete for testing shall be supplied by t he C ONTRACTOR at  no c ost t o t he C ITY, and t he 

CONTRACTOR shall provide assistance and facilities to the INSPECTOR in obtaining samples, and 
disposal and cleanup of excess material. The CONTRACTOR shall provide the test cylinders, as 
described in item 1.5.H, to the INSPECTOR for the required testing. 

 
H. Field Compression Tests: 

 
1. Compression test specimens will be taken during construction from the first placement of each 

concrete mi x us ed and at intervals thereafter as selected by  t he I NSPECTOR t o i nsure 
continued compliance with these specifications. Each set of test specimens will be a minimum 
of 4 cylinders. 
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2. Compression test specimens for concrete shall be made i n accordance w ith ASTM C  31 . 
Specimens shall be 6-inch diameter by 12-inch high cylinders. 

 
3. Compression tests shall be performed in accordance with ASTM C 39. Two test cylinders will be 

tested at 7 days as necessary and two at 28 days. Any remaining cylinders will be held to verify 
test results, if needed.  

 
I. Evaluation and acceptance of Compressive Strength Concrete shall be based on the following criteria: 

 
1. Concrete shall be sampled and tested in accordance with the ASTM's stated in Subsection 

1.3.B.1. 
 

2. Acceptance of concrete placed shall be based on 28-day compressive strength test results. A 
28-day compressive strength test shall consist of the average compressive strength of two 
concrete test cylinders fabricated from a single load of fresh concrete except that, if a cylinder 
should show evidence of improper handling, molding, or testing, said cylinder shall be discarded 
and the compressive strength test shall then consist of the remaining cylinder. 

 
3. Concrete compressive strength tests representing concrete poured-in-place, shall attain the 28-

day compressive strength specified in the specifications or as shown on the plans. 
 

4. In-place c oncrete repres ented by  a c ompressive c ylinder s trength t est f ailing to meet the 
specified 28-day compressive strength shall be removed from the work at no cost to the CITY. 
Also, the CONTRACTOR shall at its own expense make any corrective changes in the mix 
deemed nec essary by  t he ENGINEER. The c hanges i n t he mi x proport ions or pl acement 
procedures s hall be approv ed by  t he ENGINEER pri or t o t he placement of  any  addi tional 
concrete subsequent to a failing compressive strength test. 

 
5. As an alternative to the removal of  concrete represented by  a failed cylinder compressive 

strength test and subject to the approval of the ENGINEER, the concrete represented by the 
failed compressive strength cylinder test or tests may be cored in place. The corings shall be 
completed no later than 10 days from notification of failure by the ENGINEER. The cores shall 
be t aken by t he C ONTRACTOR i n t he pres ence of  t he I NSPECTOR and tested at the 
CONTRACTOR's expense in accordance with ASTM C 42 by a certified laboratory acceptable 
to the INSPECTOR. The cores shall be 4 inch diameter (min.) unless otherwise directed by the 
ENGINEER. At least three cores shall be taken in each area represented by a failed 28-day 
concrete compressive strength cylinder test. Unless otherwise directed by the ENGINEER, the 
cores shall be t ested wet following a 40 -hour submergence. I f each core tests at least 95 
percent of the specified 28-day compressive strength or greater, the concrete represented may 
be ac cepted prov ided t he C ONTRACTOR ac cepts t he pay ment provisions stated below. 
Concrete represented by failing core tests shall not be paid for and shall be removed by the 
CONTRACTOR from the work at no cost to the CITY. 

 
6. Payment to the CONTRACTOR for concrete accepted by the ENGINEER based on core test 

results but represented by failing compressive cylinder test results shall be reduced as follows: 
 

a. When the result of a single compressive cylinder strength test is less than the specified 
28-day compressive strength but 95 percent or more of the 28-day compressive strength, 
the CONTRACTOR shall pay the CITY  $15  per cubic yard for each in-place cubic yard 
of concrete represented by t he def icient c ompressive s trength c ylinder t est as  
determined by the actual sampling interval. 

 
J. Shrinkage Tests: 

 
1. Drying shrinkage tests shall be provided by the CONTRACTOR for the trial batch specified in 

the Paragraph in Part 2 entitled "Trial Batch and Laboratory Tests," and during construction to 
insure continued compliance with these Specifications. 
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2. Drying shrinkage specimens shall be 4-inch by 4-inch by 11-inch prisms with an effective gage 
length of 10 inches, fabricated, cured, dried and measured in accordance with ASTM C 157 
modified as follows:  specimens shall be removed from molds at an age of 23 ±1 hours after trial 
batching, shall be placed immediately in water at 70 degrees F ±3 degrees F for at least 30 
minutes, and shall be measured within 30 minutes thereafter to determine original length and 
then s ubmerged i n s aturated l ime w ater at  73 degrees  F  ±3 degrees  F . Measurement t o 
determine expansion expressed as a percentage of original length shall be made at age 7 days. 
This length at age 7 days shall be the base length for drying shrinkage calculations ("0" days 
drying age). Specimens then shall be stored immediately in a humidity control room maintained 
at 73 degrees F ±3 degrees F and 50 percent ±4 percent relative humidity for the remainder of 
the test. Measurements to determine shrinkage expressed as percentage of base length shall 
be made and reported separately for 7, 14, 21, and 28 days of drying after 7 days of moist 
curing. 

 
3. The dry ing s hrinkage def ormation of  eac h s pecimen s hall be c omputed as  t he difference 

between the base length (at "0" days drying age) and the length after drying at each test age. 
The average drying shrinkage deformation of the specimens shall be computed to the nearest 
0.0001 at each test age. If the drying shrinkage of any specimen departs from the average of 
that test age by more t han 0. 0004-inch, t he res ults obt ained f rom t hat s pecimen s hall be 
disregarded. Results of the shrinkage test shall be reported to the nearest 0.001 percent of 
shrinkage. Compression test specimens shall be taken in each case from the same concrete 
used for preparing drying shrinkage specimens. These tests shall be considered a part of the 
normal compression tests for the project. Allowable shrinkage limitations shall be as specified in 
Part 2, herein. 

 
K. Construction Tolerances:  The CONTRACTOR shall set and maintain concrete forms and perform 

finishing operations so as to ensure that the completed work is within the tolerances specified in 
Section 03100 “Concrete Formwork”. Surface defects and irregularities are defined as finishes and 
are to be distinguished from tolerances.  

 
 
PART 2 -- PRODUCTS 
 
 
2.1 CONCRETE MATERIALS 
 
 

A. Materials shall be delivered, stored, and handled so as to prevent damage by water or breakage.  
 

B. All materials furnished for the work shall comply with the requirements of ACI 301, as applicable. For 
bridge structures, materials for concrete shall conform to Section 90-2 to 90-4 of CSS. 

 
C. Storage of materials shall conform to the requirements of ACI 301. 

 
D. Materials for concrete shall conform to the Standard Specifications and the following requirements. 

 
1. Concurrent with strength design criteria, concrete shall also be proportioned to provide the 

requisite durability to satisfy the exposure conditions imposed by either environment and/or 
service. Durability, in this context, refers to the ability of the concrete to resist deterioration from 
the environment or service in which it is placed. Concrete proportioned in accordance with ACI 
318, or ACI 350 f or s anitary s tructures, c hapter 4,  D urability R equirements, w ill meet  t his 
criteria. 

 
2. Cement shall be s tandard brand Portland cement conforming to ASTM C 150 for Type V, 

including Table 1A optional requirements. A minimum of 85 percent of cement by weight shall 
pass a 325 screen. Only one brand of cement shall be used. The cement shall be suitably 
protected from exposure to moisture until used. Cement that has become lumpy shall not be 
used. Sacked cement shall be stored in such a manner so as to permit access for inspection 
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and sampling. Cement reclaimed from cleaning bags or leaking containers shall not be used. All 
cement shall be used in the sequence of receipt of shipments. 

 
3. Water for mixing and curing shall be potable, clean, and free from objectionable quantities of 

silty organic matter, alkali, salts and other impurities. The water shall be considered potable, for 
the purpos es of  t his S ection onl y, i f i t meet s t he requi rements of the local governmental 
agencies. Agricultural water with high total dissolved solids (over 1000 mg/l TDS) shall not be 
used. 

 
4. Aggregates shall be obtained from pits acceptable to the INSPECTOR, shall be non-reactive, 

and shall conform to ASTM C 33. Lightweight sand for fine aggregate will not be permitted. 
 

a. When tested in accordance with ASTM C 289, the ratio of silica released to reduction in 
alkalinity shall not exceed 1.0. 

 
b. When tested in accordance with ASTM C 40, the fine aggregate shall produce a color in 

the supernatant liquid no darker than the reference standard color solution. 
 

c. When tested in accordance with ASTM C 131, the coarse aggregate shall show a loss 
not exceeding 42 percent after 500 revolutions, or 10.5 percent after 100 revolutions. 

 
d. When tested in accordance with ASTM C 88, the loss resulting after five cycles shall not 

exceed 10 percent for fine or coarse aggregate when using sodium sulfate. 
 
e. When tested in accordance with ASTM C 117, materials finer than No. 200 sieve shall 

not exceed 1% for gravel, and 1.5% for crushed aggregate. 
 
   f. When tested in accordance with ASTM D 2419, the California sand equivalent values 

operating range shall not be below 71%. 
 

5. Ready-mix concrete shall conform to the requirements of ASTM C 94. 
 

6. Admixtures:   
 
a. The ENGINEER may require the use of admixtures or the CONTRACTOR may propose 

to use admixtures to control the set, effect water reduction, and increase workability. In 
either case, the addition of an admixture shall be at the CONTRACTOR's expense. The 
use and continued use of an admixture shall be approved by the ENGINEER. Admixtures 
specified herein, other than calcium chloride, shall conform to the requirements of ASTM 
C 494. The required quantity of cement shall be used in the mix regardless of whether or 
not an admixture is used. Admixtures shall contain no free chloride ions, be non-toxic 
after 30 days, and shall be compatible with and made by the same manufacturer as the 
air entraining admixture.  

 
b. These admixtures shall not be used in greater doses than those recommended by the 

manufacturer or permitted by the ENGINEER. The permitted dosage of the admixture 
shall not exceed that which will result i n an i ncrease i n the drying shrinkage of  t he 
concrete in excess of 20 percent when used in precast or prestressed concrete, or 10 
percent when used in any other structural concrete. The strength of concrete containing 
the admixture in the amount proposed shall, at the age of 48 hours and longer be not 
less t han t hat of  s imilar c oncrete w ithout t he admi xture. T he admi xture s hall not  
adversely affect the specified air content, unless permitted by the ENGINEER. 

 
c. Set controlling admixture shall be either with or without water-reducing properties. Where 

the air temperature at  the t ime of  placement i s expected to be consistently over 80 
degrees F, a set retarding admixture such as Sika Chemical Corporation's Plastiment, 
Master Builder's Pozzolith 300R, or an approved equal shall be used. Where the air 
temperature at the time of placement is expected to be consistently under 40 degrees F, 
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a set accelerating admixture such as Sika Chemical Corporation's Plastocrete 161FL, 
Master Builder's Pozzolith 50C, or an approved equal shall be used. 

 
d. Low range water reducer shall c onform t o A STM C  494,  T ype A  where ambient 

temperature is 80 degrees F or lower, or Type D where ambient temperature is above 80 
degrees F . It shall be either a hy droxylated c arboxylic ac id t ype or a hy droxylated 
polymer type. The quant ity of  admixture used and t he method of  mixing shall be in 
accordance with the manufacturer's instructions and recommendations. 

 
e. High range water reducer shall be sulfonated polymer conforming to ASTM C 494, Type 

F or G. 
 

(1) If the high range water reducing agent is added to the concrete at the batch plant, it 
shall be second generation type, Daracem 100, as manufactured by W.R. Grace & 
Co.; Pozzolith 430R, as manufactured by Masterbuilders; or an approved equal. High 
range water reducer shall be added to the concrete after all other ingredients have 
been mixed and initial slump has been verified. 

 
(2) If the high range water reducer is added to the concrete at the job site, it shall be 

used in conjunction with a low range water reducer and shall be Pozzolith 400N and 
Pozzolith MBL82, as manufactured by Masterbuilders; WRDA 19 and WRDA 79, as 
manufactured by W.R. Grace & Co.; or an approved equal. Concrete shall have a 
slump of 3-inches ± 1/2-inch (at point of discharge) prior to adding the high range 
water reducing admixture at the job site. The high range water reducing admixture 
shall be accurately measured and pressure injected into the mixer as a single dose 
by an experienced technician. A standby system shall be provided and tested prior to 
each day's operation of the job site system. 

 
(3) Concrete shall be mixed at mixing speed for a minimum of 30 mixer revolutions after 

the addition of the high range water reducer. 
 

f. Concrete Waterproofing Admixure:  Xypex Concentrate Admix C-1000 (standard set 
time) or C-2000 (extended set time), or approved equal that shall be of the cementitious 
crystalline type that chemically controls and permanently fixes a non-soluble crystalline 
structure throughout the capillary voids of the concrete. Use of waterproofing admixture 
shall be at locations specified per the contract drawings and shall follow all manufacturer 
recommendations for quantity and preparation.  

 
g. Air-entraining agent meeting the requirements of ASTM C 260, shall be used. Sufficient 

air-entraining agent shall be used to provide a total air content of 3 to 4 percent (at point 
of di scharge); provided that, when the mean dai ly t emperature i n t he v icinity of  t he 
worksite falls below 40 degrees F for more than one day, the total air content provided 
shall be 5 to 6 percent. The CITY reserves the right, at any time, to sample and test the 
air-entraining agent received on the job by the CONTRACTOR. The air-entraining agent 
shall be added to the batch in a portion of the mixing water. The solution shall be batched 
by means of a mechanical batcher capable of accurate measurement.  

 
7. Calcium Chloride:  Except as otherwise provided herein, calcium chloride will not be permitted 

to be used in concrete.  
 
2.2 CURING MATERIALS 
 
 

A. Materials for curing concrete shall conform to Section 03370 “Curing Concrete, Part 2. 
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2.3 NON-WATERSTOP JOINT MATERIALS 
 
 

A. Materials for non-waterstop joints in concrete shall conform to Section 03290 “Joints In Concrete”, 
Part 2. 

 
2.4 MISCELLANEOUS MATERIALS 
 
 

A. Floor sealer/hardener shall be a colorless, aqueous solution of zinc and/or magnesium fluosilicate or 
of sodium silicate, and shall be as manufactured by Masterbuilders Company, W.R. Grace Co., or an 
approved equal. The solution shall be delivered ready for use in the manufacturer's original sealed 
containers. Each gallon of the fluosilicate solution shall contain not less than 2 pounds of crystals. 

 
B. Dampproofing agent shall be an asphalt emulsion, such as Sonneborn Hydrocide 660, Flintkote C-13-

E Foundation Coating, or an approved equal. 
 

C. Epoxy adhesives shall be per the following products for the applications specified: 
 

1. For bondi ng f reshly-mixed, plastic concrete t o hardened c oncrete, Sikadur H i-Mod E poxy 
Adhesive, as  manuf actured by S ika C hemical C orporation; C oncresive 1001 -LPL, as  
manufactured by Adhesive Engineering Company; or an approved equal. 

 
2. For bonding hardened concrete or masonry to steel, Colma-Dur Gel, Sikadur Hi-Mod Gel, or an 

approved equal. 
 

D. Drypack:  F ield m ixture of  1 part  P ortland c ement t o 2 part s f ine aggregat e mi xed t o a damp 
consistency such that a bal l mol ded i n t he hands  w ill s tick t ogether and hol d i ts s hape. At 
CONTRACTOR's option, the specified admixture may be added for increased workability at lower 
water/cement ratio. In lieu of field mixing, CONTRACTOR may use factory mixed drypack material, 
such as Master Builders "SetGrout" or Euclid "Euco Dry Pack Grout", or an approved equal. 

E. Expansion Joint Filler:  Asphalt impregnated fiber or non-extruding foam type, conforming to ASTM 
D994 and D1751, or D1752. 

F. Construction Joint Materials:  “Key-Kold”, “Kwik-Joint” of profiles indicated, or an approved equal. 

G. Bonding Agent:  “Weld-Crete”, manufactured by Larsen Products Co. or  “Concresive", manufactured 
by Master Builders, or an approved equal 

2.5 CONCRETE DESIGN REQUIREMENTS 
 
 

A. General:  Concrete shall be composed of cement, admixtures, aggregates and water. These materials 
shall be of the qualities specified. The exact proportions in which these materials are to be used for 
different parts of  the work w ill be det ermined during the t rial batch. In general , the mix shall be 
designed to produce a concrete capable of being deposited so as to obtain maximum density and 
minimum s hrinkage and,  w here depos ited i n f orms, t o hav e good c onsolidation properties and 
maximum smoothness of surface. Mix designs with more than 41 percent of sand of the total weight of 
fine and coarse aggregate shall not be used. The aggregate gradations shall be formulated to provide 
fresh concrete that will not promote rock pockets around reinforcing steel or embedded items. The 
proportions shall be changed whenever necessary or desirable to meet the required results at no 
additional cost to the CITY. All changes shall be subject to review by the ENGINEER. 
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B. Water-Cement Ratio and Compressive Strength:  The minimum compressive strength and cement 
content of concrete shall be not less than that specified in the following tabulation.  

 
   Min. 28-Day   Max    
   Compressive   Aggregate     Cement   Max W/C 
    Strength           Size   per cu yd   Ratio 
    Type of Work   (psi)   (in)   (sacks)   (by weight)  

 
Structural Concrete * 
   a. Tank Core Wall: 5,000 1  8.0 0.40 
   b. Columns: 4,500 1  7.0 0.42 
   c. Roof Slab: 4,500 1  7.0 0.42 
   d. Floor Slab: 4,500 1  7.0 0.42 

 e. Other Structures **: 4,500 3/4  7.0 0.42 ** 
 

Sitework concrete: 2,500 1  5.5 0.50 
 

Lean concrete: 2,000 3/8 4.8 0.71 
 
Shotcrete:  see Section 03314 

      
Note:  One sack of cement equals 94 lb. 

*   Use “B” Aggregate gradation when placing conditions permit. 
**  For Slabs on grade, maximum W/C ratio shall be 0.45. 

 
C Adjustments to Mix Design:  The mixes used shall be changed whenever such change is necessary or 

desirable to secure the requi red s trength, dens ity, w orkability, and s urface f inish and t he 
CONTRACTOR shall be entitled to no additional compensation because of such changes. 

 
D. Fly ash/pozzolan shall not be used. 

 
2.6 CONSISTENCY 
 
 

A. The quantity of water entering into a batch of concrete shall be just sufficient, with a normal mixing 
period, to produce a concrete which can be worked properly into place without segregation, and which 
can be compacted by the vibratory methods herein specified to gi ve the desired density, 
impermeability and smoothness of surface. Subject to the w/c ratio requirements of section 2.5, the 
quantity of water shall be changed as necessary, with variations in the nature or moisture content of 
the aggregates, to maintain uniform production of a desired consistency. The consistency of the 
concrete in successive batches shall be determined by slump tests in accordance with ASTM C 143. 
The slumps shall be as follows: 

 
    Part of Work        Slump (in)              
With high range water reducer added 8-inches max 
Other work per Standard Specifications 

 
2.7 TRIAL BATCH AND LABORATORY TESTS 
 
 

A. Before placing any concrete, a Department of Building and Safety certified testing laboratory approved 
by the ENGINEER shall prepare, within 30 calendar days after the date of the Notice to Proceed, a 
trial bat ch of  eac h c oncrete mix, bas ed on t he prel iminary c oncrete mixes submitted by the 
CONTRACTOR. During the trial batch the aggregate proportions may be adjusted by the testing 
laboratory using the two coarse aggregate size ranges to obtain the required properties. If one size 
range produces an acceptable mix, a second size range need not be used. Such adjustments shall be 
considered refinements to the mix design and shall not be the basis for extra compensation to the 
CONTRACTOR. All concrete shall conform to the requirements of this Section, whether the aggregate 
proportions are from the CONTRACTOR's preliminary mix design, or whether the proportions have 
been adjusted during the trial batch process. The trial batch shall be prepared using the aggregates, 
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cement and admixture proposed for the project. The trial batch materials shall be of a quantity such 
that the testing laboratory can obtain 3 drying shrinkage, and 10 compression test specimens from 
each batch. The cost of not  more t han 3 laboratory t rial batch tests for each specified concrete 
strength shall be borne by the CONTRACTOR. Any additional trial batch testing required shall be 
performed at the expense of the CONTRACTOR.  

 
1. The trial batch procedure may be waived when test data of prior performance of the proposed 

mix design, performed by a Department of Building and Safety certified testing laboratory, is 
presented by the CONTRACTOR and approved by the ENGINEER.  

 
2. The requirements of this section may be waived for concrete mixes specified by the Class per 

the Standard Specifications. 
 

B. The determination of compressive strength will be made by testing 6-inch diameter by 12-inch high 
cylinders; made, cured and tested in accordance with ASTM C 192 and ASTM C 39. 5 compression 
test cylinders shall be tested at 7 days and 5 at 28 days. The average compressive strength for the 5 
cylinders tested at 28 days for any given trial batch shall not be less than the appropriate sections of 
ACI 318 of the specified compressive strength. 

 
C. A sieve analysis of the combined aggregate for each trial batch shall be performed according to the 

requirements of ASTM C 136. Values shall be given for percent passing each sieve. 
 
2.8 SHRINKAGE LIMITATION 
 
 

A. The max imum c oncrete s hrinkage f or s pecimens c ast i n t he l aboratory f rom t he t rial bat ch, as 
measured at 21-day drying age or at 28-day drying age shall be 0.036 percent or 0.042 percent, 
respectively. The CONTRACTOR shall only use a mix design for construction that has first met the 
trial batch shrinkage requirements. 

 
B. The maximum concrete shrinkage for specimens cast in the field shall not exceed the trial batch 

maximum shrinkage requirement by more than 25 percent. 
 

C. If the required shrinkage limitation is not met during construction, the CONTRACTOR shall take any 
or all of the following actions, at no additional cost to the CITY, for securing the specified shrinkage 
requirements. These ac tions may  i nclude c hanging t he s ource or aggregat es, c ement and/or 
admixtures; reducing water content; washing of aggregate to reduce fines; increasing the number of 
construction joints; modifying the c uring requi rements; or ot her ac tions des igned t o mi nimize 
shrinkage or the effects of shrinkage. 

 
2.9 MEASUREMENT OF CEMENT AND AGGREGATE 
 
 

A. The amount of cement and of each separate size of aggregate entering into each batch of concrete 
shall be determined by direct weighing equipment furnished by the CONTRACTOR and acceptable to 
the ENGINEER; provided that, where batches are so proportioned as to contain an integral number of 
conventional sacks of cement, and the cement is delivered at the mixer in the original unbroken 
sacks, the weight of the cement contained in each sack may be taken without weighing as 94 pounds. 

 
2.10 MEASUREMENT OF WATER 
 
 

A. The quantity of water entering the mixer s hall be meas ured by  a s uitable w ater meter or ot her 
measuring device of a type acceptable to the ENGINEER and capable of measuring the water in 
variable amounts within a tolerance of one perc ent. The water feed control mechanism shall be 
capable of being locked in position so as to deliver constantly any specified amount of water to each 
batch of concrete, and the meter shall include a set-back register with a readily visible vertical face 
and double hands indicating in cubic feet and decimals thereof. A positive quick-acting valve shall be 
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used for a cut-off in the water line to the mixer. The operating mechanism must be such that leakage 
will not occur when the valves are closed 

 
2.11 READY-MIXED CONCRETE 
 
 

A. At the CONTRACTOR's option, ready-mixed concrete may be used meeting the requirements as to 
materials, batching, mixing, transporting, and placing as specified herein and in accordance with 
ASTM C 94, including the following supplementary requirements. 

 
B. Ready-mixed concrete shall be delivered to the site of the work, and discharge shall be completed 

within 90 minutes after the addition of the cement to the aggregates or before the drum has been 
revolved 250 revolutions, whichever is first. In hot weather, or under conditions contributing to quick 
stiffening of the concrete, the ready-mixed concrete shall be discharged before the temperature of the 
concrete exceeds 90 degrees F. 

 
C. Truck mixers shall be equipped with electrically-actuated counters by which the number of revolutions 

of the drum or blades may be readily verified. The counter shall be of the re-settable, recording type, 
and shall be mounted in the driver's cab. The counters shall be actuated at the time of starting mixers 
at mixing speeds. 

 
D. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of the drum or 

blades at the rate of rotation designated by the manufacturer of equipment. Additional mixing, if any, 
shall be at  t he s peed des ignated by  t he manuf acturer of the equipment as agitating speed. All 
materials including mixing water shall be in the mixer drum before actuating the revolution counter for 
determining the number of revolution of mixing. 

 
E. Truck mixers and their operation shall be such that the concrete throughout the mixed batch as 

discharged is within acceptable limits of uniformity with respect to consistency, mix, and grading. If 
slump tests taken at approximately the 1/4 and 3/4 points of the load during discharge give slumps 
differing by more than 2-inches when the specified slump is more than 3-inches, the mixer shall not be 
used on the work unless the causing condition is corrected and satisfactory performance is verified by 
additional slump tests. All mechanical details of the mixer, such as water measuring and discharge 
apparatus, condition of the blades, speed of rotation, general mechanical condition of the unit, and 
clearance of the drum, shall be checked before a further attempt to use the unit will be permitted. 

 
F. Each batch of ready-mixed concrete delivered at the job site shall be accompanied by a certified 

weighmaster delivery ticket furnished to the INSPECTOR in accordance with the Paragraph in Part 1 
entitled "Certified Delivery Tickets". 

 
G. The use of  non-agitating equipment for t ransporting ready-mixed concrete w ill not  be permi tted. 

Combination truck and trailer equipment for transporting ready-mixed concrete will not be permitted. 
The quality and quantity of materials used in ready-mixed concrete and in batch aggregates shall be 
subject to continuous inspection at the batching plant by the INSPECTOR. 

 
H Mixing and Transporting of concrete for bridge structures shall comply with Section 90-6 of CSS. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 PROPORTIONING AND MIXING 
 
 

A. Proportioning:  Proportioning of the concrete mix shall conform to the requirements of Chapter 3 
"Proportioning" of ACI 301; provided that the maximum slump for any concrete shall not exceed 4-
inches except when the use of high range water reducer is permitted which increases the maximum 
slump to 8-inches. Proportioning for bridge structures shall comply with Section 90-5 of the CSS. 
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B. Mixing: Mixing of  c oncrete s hall c onform t o t he requi rements of  C hapter 7 of  s aid A CI 301 
Specifications. 

 
C. Slump:  Maximum slumps shall be as specified herein in Section 2.6. 

 
D. Retempering:  Retempering of concrete or mortar which has partially hardened will not be permitted. 

 
3.2 PREPARATION OF SURFACES FOR CONCRETING 
 
 

A. General:  Wet wood forms sufficiently to tighten up cracks. Wet other materials sufficiently to reduce 
adsorption and to help maintain concrete workability. Earth surfaces shall be thoroughly wetted by 
sprinkling, 24 hours prior to the placing of any concrete, and these surfaces shall be kept moist by 
frequent sprinkling up to the time of placing concrete thereon. The surface shall be free from standing 
water, mud, and debris at the time of placing concrete. 

 
B. Vapor Barrier:  Install under interior floor slabs on grade. Lap joints 6" in the direction of concrete 

spreading and tape seal. Seal the joints at walls and around penetrations with tape. Cover barrier with 
2" layer of clean damp sand. 

C. Screeds:  Set screeds at walls and maximum 8’ centers between. Set to provide level floor. Check 
with an instrument level, transit, or laser during placing operation to maintain level floor. 

D. Screeds Over Vapor Barrier:  Use weighted pad or cradle type screeds and do not drive stakes 
through the vapor barrier. Check with an instrument level, transit, or laser. 

E. Metal Floor Decking:  Verify that decking joints are sealed and there are no openings or voids that will 
permit concrete leakage. 

F. Expansion Joint Filler:  Install where slabs abut buildings and elsewhere as indicated. Install full depth 
of concrete with top level with finished surface of concrete. 

G. Joints in Concrete:  Concrete surfaces upon or against which concrete is to be placed, where the 
placement of the old concrete has been s topped or i nterrupted s o t hat, as  det ermined by  t he 
ENGINEER, the new concrete cannot be incorporated integrally with that previously placed, are 
defined as  c onstruction joints. The s urfaces of  hori zontal j oints s hall be gi ven a c ompacted, 
roughened surface for good bond. Except where the Drawings call for joint surfaces to be coated, the 
joint surfaces shall be cleaned of all laitance, loose or defective concrete, and foreign material. Such 
cleaning shall be accomplished by sandblasting followed by thorough washing. All pools of water shall 
be removed from the surface of construction joints before the new concrete is placed. 

 
H. After the s urfaces hav e been prepared al l approx imately hori zontal c onstruction j oints shall be 

covered with a layer of mortar approximately two-inch thick, or as shown on the plans. The mortar 
shall have the same proportions of cement and sand as the regular concrete mixture. The water-
cement ratio of the mortar in place shall not exceed that of the concrete to be placed upon it, and the 
consistency of the mortar shall be suitable for placing and working in the manner hereinafter specified. 
The mortar shall be spread uniformly and shall be worked thoroughly into all irregularities of the 
surface. Wire brooms shall be used where possible to scrub the mortar into the surface. Concrete 
shall be placed immediately upon the fresh mortar. When casting deep walls (more than 6 feet high) 
over slabs or footings, in lieu of the two-inch thick mortar, a 6-inch lift of a rich pea gravel mix with the 
same water-cement ratio as the wall concrete shall be placed and spread uniformly. Wall concrete 
shall follow immediately and shall be placed upon the fresh pea gravel mix. 

 
I. Embedded Items:  No concrete shall be pl aced unt il al l f ormwork, i nstallation of  part s t o be 

embedded, rei nforcement s teel, and preparat ion of surfaces i nvolved i n t he pl acing hav e been 
completed and ACCEPTED by the INSPECTOR at least 24 hours before placement of concrete. All 
surfaces of forms and embedded items that have become encrusted with dried grout from concrete 
previously placed shall be cleaned of all such grout before the surrounding or adjacent concrete is 
placed. 
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J. Conduits and Sleeves: 
 

1. Locate so as not to reduce the strength of construction. Do not place pipes, except conduits in a 
slab of less than 3-1/2" thickness. 

 
2. In supported concrete slabs, do not bury conduit having any outside diameter greater than 33% of 

the thickness of the slab. Increase slab thickness locally to meet this requirement. 
 
3. Do not place conduit between the bottom of reinforcing steel and the bottom of supported slab. 
 
4. In placing conduits at slabs on earth, place below the reinforcement, and encase in concrete by 

increasing thickness of the slab locally to at least 3" of concrete around the conduit on all sides. 
 

K. All inserts or other embedded items shall conform to the requirements herein. 
 

L. All reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and secured in the 
forms where shown or by shop drawings and shall be acceptable to the INSPECTOR before any 
concrete is placed. Accuracy of placement is the responsibility of the CONTRACTOR. 

 
M. Where concrete is to be cast against old concrete, (greater than 60 days of age), the surface of the 

old concrete shall be thoroughly cleaned and roughened by sand-blasting, exposing the aggregate. In 
concrete shear-walls, suspended slabs and roof slabs, the interface surface at construction joints shall 
be roughened to a full amplitude of one quarter inch. The hardened surface shall be cleaned of all 
latent foreign material and washed clean, prior to the application of an epoxy bonding agent.  

 
N. Concrete shall not be placed in any  s tructure unt il al l water entering the space to be f illed w ith 

concrete has been properly cut off or has been diverted by pipes, or other means, and carried out of 
the forms, clear of the work. Concrete shall not be deposited underwater nor shall the CONTRACTOR 
allow still water to rise on any concrete until the concrete has attained its initial set. Water shall not be 
permitted to flow over the surface of any concrete in such manner and at such velocity as will injure 
the surface finish of the concrete. Pumping or other necessary dewatering operations for removing 
ground water, if required, will be subject to the review of the ENGINEER. 

 
O. Corrosion Protection:  Pipe, conduit, dowels, and other ferrous items required to be embedded in 

concrete construction shall be so positioned and supported prior to placement of concrete that there 
will be a mi nimum of 2-inches c learance bet ween s aid i tems and any  part  of  t he c oncrete 
reinforcement. Securing such items in position by wiring or welding them to the reinforcement will not 
be permitted. 

 
P. Openings for pipes, inserts for pipe hangers and brackets, and the setting of anchors shall, where 

practicable, be provided for during the placing of concrete. 
 

Q. Anchor bolts shall be accurately set, and shall be maintained in position by templates while being 
embedded in concrete. 

 
R. Cleaning:  The surfaces of all metalwork to be in contact with concrete shall be thoroughly cleaned of 

all dirt, grease, loose scale and rust, grout, mortar, and other foreign substances immediately before 
the concrete is placed. 

 
3.3 HANDLING, TRANSPORTING, AND PLACING 
 
 

A. General:  Do not place concrete during rain or adverse weather conditions without means to prevent 
all damage. Conform to requirements specified hereinafter whenever concrete placement is required 
during cold or hot weather. Placing of concrete shall conform to the applicable requirements of ACI 
301 and the requirements of this Section.  
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B. Non-Conforming Work or Materials:  Concrete which upon or before placing is found not to conform to 
the requirements specified herein shall be rejected and immediately removed from the work. Concrete 
which is not placed in accordance with these Specifications, or which is of inferior quality, shall be 
removed and replaced by and at the expense of the CONTRACTOR. 

 
C. Concrete s hall not be placed except in t he pres ence of  dul y aut horized repres entative of  t he 

INSPECTOR. T he C ONTRACTOR s hall not ify t he I NSPECTOR i n w riting at  least 48 hours in 
advance of placement of any concrete. 

 
D. Placement in Wall Forms:  Concrete shall not be dropped through reinforcement steel or into any 

deep form, whether reinforcement is present or not, causing separation of the coarse aggregate from 
the mortar on account of repeatedly hitting rods or the sides of the form as it falls, nor shall concrete 
be placed in any form in such a manner as to leave accumulation of mortar on the form surfaces 
above the placed concrete. In such cases, some means such as the use of hoppers and, if necessary, 
vertical ducts of canvas, rubber, or metal shall be used for placing concrete in the forms in a manner 
that it may reach the place of final deposit without separation. In no case shall the free fall of concrete 
exceed 4 feet below the ends of ducts, chutes, or buggies. Concrete shall be uniformly distributed 
during the process of depositing and in no case after depositing shall any portion be displaced in the 
forms more t han 6 f eet i n hori zontal di rection. C oncrete i n f orms s hall be deposited in uniform 
horizontal layers not deeper than 2 feet; and care shall be taken to avoid inclined layers or inclined 
construction joints except where such are required for sloping members. Each layer shall be placed 
while the previous layer is still soft. The rate of placing concrete in forms shall not exceed 5 feet of 
vertical rise per hour. 

 
E. Casting New Concrete Against Old:  An approved epoxy adhesive bonding agent shall be applied to 

the old surfaces according to the manufacturer's written recommendations. This provision shall not 
apply to joints where waterstop is installed, see Section 03290, "Joints in Concrete". 

 
F. Conveyor Belts and Chutes:  A ll ends of  chutes, hopper gates, and al l other points of  concrete 

discharge throughout t he C ONTRACTOR'S c onveying, hoi sting and pl acing s ystem s hall be s o 
designed and arranged t hat c oncrete pas sing f rom t hem w ill not fall separated into whatever 
receptacle immediately receives i t. Conveyor belts, i f used, shall be of  a t ype acceptable to the 
ENGINEER. Chutes longer than 50 feet will not be permitted. Minimum slopes of chutes shall be such 
that concrete of the specified consistency will readily flow in them. If a conveyor belt is used, it shall 
be wiped clean by a device operated in such a manner that none of the mortar adhering to the belt will 
be wasted. All conveyor belts and chutes shall be covered. Sufficient illumination shall be provided in 
the interior of all forms so that the concrete at the places of deposit is visible from the deck or runway. 

 
G. Placement in Slabs:  Concrete placed in sloping slabs shall proceed uniformly from the bottom of the 

slab to the top, for the full width of the pour. As the work progresses, the concrete shall be vibrated 
and carefully worked around the slab reinforcement, and the surface of the slab shall be screeded in 
an up-slope direction. 

 
H. Temperature of Concrete:  The temperature of concrete when it is being placed shall be not more than 

90 degrees F nor less than 40 degrees F in moderate weather, and not less than 50 degrees F in 
weather during which the mean daily temperature drops below 40 degrees F. Concrete ingredients 
shall not be heated to a temperature higher than that necessary to keep the temperature of the mixed 
concrete, as placed, from falling below the specified minimum temperature. If concrete is placed when 
the weather is such that t he t emperature of  t he c oncrete w ould ex ceed 90 degrees  F , t he 
CONTRACTOR shall employ effective means, such as precooling of aggregates and mixing water 
using ice or placing at night, as necessary to maintain the temperature of the concrete, as it is placed, 
below 90 degrees F. The CONTRACTOR shall be entitled to no additional compensation on account 
of the foregoing requirements. 

 
I. Cold Weather Placement:   
 
 1. Earth foundations shall be free from frost or ice when concrete is placed upon or against them.  
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 2. Normal C oncrete:  W hen t he t emperature i s bel ow 40 degrees F, the temperature of  t he 
concrete placed in the forms shall be at least 60 degrees F. When the temperature is below 30 
degrees F, the temperature of the concrete as mixed shall be 65°F. In all cases, when the daily 
average temperature is below 40 degrees F, the concrete shall be kept at 55 degrees F  for the 
72 hours, and then allowed to drop uniformly to the air temperature over the next 24 hours. 
Concrete temperature shall be measured by placing a thermometer 2" below the top of the 
concrete being placed. 

 
 3. Air-entrained concrete shall be kept at the above temperature for 27 hours and above freezing 

for an additional 72 hours. 
 
 4. No calcium chloride shall be used to accelerate hardening of concrete. CONTRACTOR to certify 

that any additive used does not contain calcium chloride. 
 
 5. If low temperature accelerating admixture is proposed, adjust concrete mix as required and 

obtain approval of the ENGINEER. 
 
 6. All concrete materials, reinforcement, forming materials and ground with which concrete is to 

come in contact shall be free of frost. 
 
 7. The covering or other protection used in connection with the curing shall remain in place and 

intact for at least 24 hours. 
 
 8. The work shall be protected from the elements, flowing water, and defacements of any nature 

during the construction operations. 
 

9. Conform to the provisions of ACI 306.1, except as modified herein. 
 
J. Hot Weather Placement:  Conform to ACI 305R and the following requirements:   
 

1. Take extra care to reduce the temperature of the concrete being placed, and to prevent rapid 
drying of newly placed concrete. When the outdoor ambient temperature is more than 90 degrees 
F, shade the fresh concrete as soon as possible after placing, and start curing as soon as the 
surface of the fresh concrete is sufficiently hard to permit it without damage.  

2. Concrete placement temperatures shall be controlled by the CONTRACTOR and shall not be 
limited to: 

 a. Shading and cooling the aggregate; 

 b. Avoiding use of hot cement; 

 c. Cooling mixing water by additions of ice; 

 d. Insulating water supply lines and tanks; and 

e. Insulating mixer drums or cooling them with sprays or wet burlap. 

K. Cast-in-place concrete shall be homogeneous throughout the structural element. The methods used 
to place shall prevent segregation. Placement of concrete for bridge structures shall conform to 
Section 51-1 of the CSS. 

 
3.4 PUMPING OF CONCRETE 
 
 

A. General:  If the pumped concrete does not produce satisfactory end results, the CONTRACTOR shall 
discontinue the pumping operation and proceed with the placing of concrete us ing conventional 
methods. 
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B. Pumping Equipment:  The pumping equipment must have 2 cylinders and be designed to operate with 
one cylinder only in case the other one is not functioning. In lieu of this requirement, the 
CONTRACTOR may have a standby pump on the site during pumping. 

 
C. The minimum diameter of the hose (conduits) shall be 4-inches. 

 
D. Pumping equipment and hoses (conduits) that are not functioning properly, shall be replaced. 

 
E. Aluminum conduits for conveying the concrete will not be permitted. 

 
F. Gradation of coarse aggregates shall conform to ASTM C 33 and shall be as close to the middle 

range as possible.  
 

G. Gradation of fine aggregate shall conform to ASTM C 33, with 15 to 30 percent passing the number 
50 screen and 5 to 10 percent passing the number 100 screen. The fineness modulus of sand used 
shall not be over 3.00.  

 
H. Field Control:  Concrete samples for slump per ASTM C 143 and test cylinders per ASTM C 31 and 

C 39.  
 
3.5 ORDER OF PLACING CONCRETE 
 
 

A. The order of placing concrete in all parts of the work shall be acceptable to the ENGINEER. In order 
to minimize the effects of shrinkage, the concrete shall be placed in units as bounded by construction 
joints shown. The placing of units shall be done by placing alternate units in a manner such that each 
unit placed shall have cured at least 7 days before the contiguous unit or units are placed, except that 
the corner sections of vertical walls shall not be placed until the 2 adjacent wall panels have cured at 
least 14 days. 

 
B. The surface of the concrete shall be level whenever a run of concrete is stopped. To insure a level, 

straight joint on the exposed surface of walls, a wood strip at least 3/4-inch thick shall be tacked to the 
forms on these surfaces. The concrete shall be carried about 1/2-inch above the underside of the 
strip. About one hour after the concrete is placed, the strip shall be removed and any irregularities in 
the edge formed by the strip shall be leveled with a trowel and all laitance shall be removed. 

 
3.6 TAMPING AND VIBRATING 
 
 

A. As concrete is placed in the forms or in excavations, it shall be thoroughly settled and compacted, 
throughout the entire depth of the layer which is being consolidated, into a dense, homogeneous 
mass, f illing al l c orners and angl es, t horoughly embeddi ng t he rei nforcement, el iminating rock 
pockets, and bri nging onl y a s light ex cess of  w ater t o the exposed surface of  c oncrete duri ng 
placement. Vibrators shall be high speed power vibrators (8,000 to 10,000 rpm) of an immersion type 
in sufficient number and with (at least one) standby units as required. 

 
B. Operation of Vibrators:  D o not  hori zontally t ransport c oncrete i n f orms w ith v ibrators nor al low 

vibrators to contact forms or reinforcing. Push vibrators vertically into the preceding layers that are still 
plastic and slowly withdraw, producing maximum obtainable density in concrete without creating voids 
or segregation. In no case disturb concrete that has partially set. Vibrate at intervals not exceeding 
two-thirds the effective visible vibration diameter of the submerged vibrator. Avoid excessive vibration 
that causes segregation. Use and type of vibrators shall conform to ACI 309 "Recommended Practice 
for Consolidation of Concrete". 

C. Correction of Segregation:  Before placing next layer of concrete, and at the top of last placement for 
vertical elements, remove concrete containing excess water or fine aggregate or showing deficiency 
of coarse aggregate and fill the space with compacted concrete of correct proportions. 
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 D. Care shall be used in placing concrete around waterstops. The concrete shall be carefully worked by 
rodding and vibrating to make sure that all air and rock pockets have been eliminated. Where flat-strip 
type waterstops are placed horizontally, the concrete shall be worked under the waterstops by hand, 
making sure that all air and rock pockets have been eliminated. Concrete surrounding the waterstops 
shall be given additional vibration, over and above that used for adjacent concrete placement to 
assure complete embedment of the waterstops in the concrete. 

 
E. Concrete in walls shall be internally vibrated and at the same time rammed, stirred, or worked with 

suitable appl iances, t amping bars , s hovels, or f orked t ools unt il i t c ompletely fills the forms or 
excavations and closes snugly against all surfaces. Subsequent layers of concrete shall not be placed 
until t he l ayers prev iously pl aced hav e been w orked t horoughly as  s pecified. Vibrators shall be 
provided i n s ufficient numbers , w ith s tandby uni ts as  requi red, t o ac complish t he results herein 
specified within 15 minutes after concrete of the prescribed consistency is placed in the forms. The 
vibrating head shall be kept from contact with the surfaces of the forms. Care shall be taken not to 
vibrate concrete excessively or to work it in any manner that causes segregation of its constituents.  

 
3.7 FINISHING CONCRETE SURFACES 
 
 

A. General:  Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or roughness of any 
kind, and shall present a finished, smooth, continuous hard surface. Allowable deviations from plumb 
or level and from the alignment, profiles, and dimensions shown are defined as tolerances and are 
specified in Part 1, herein. These tolerances are to be distinguished from irregularities in finish as 
described herein. Aluminum finishing tools shall not be used. 

 
B. Formed Surfaces:  Formed surfaces for all structures other than building structures and bridge decks, 

shall be finished per Section 303-1.9 of Standard Specifications. Concrete for bridge decks shall be 
finished per CSS Section 51-1.17. Concrete for building and retaining wall structures shall be finished 
per architectural finish as specified hereon, or as shown on Drawings. 

 
C. Unformed Surfaces:  After proper and adequate vibration and tamping, all unformed top surfaces of 

slabs, floors, walls, and curbs shall be brought to a uniform surface with suitable tools. The classes of 
finish specified for unformed concrete surfaces are designated and defined as follows: 

 
1. Finish U1 - Sufficient leveling and screeding to produce an even, uniform surface with surface 

irregularities not to exceed 3/8-inch. No further special finish is required. 
 

2. Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be float finished 
with wood or metal floats or with a finishing machine using float blades. Excessive floating of 
surfaces while the concrete is plastic and dusting of dry cement and sand on the concrete 
surface t o abs orb ex cess moi sture w ill not be permitted. Floating s hall be t he mi nimum 
necessary to produce a surface that is free from screed marks and is uniform in texture. Surface 
irregularities shall not exceed 1/4-inch. Joints and edges shall be tooled where shown or as 
determined by the ENGINEER. 

 
3. Finish U3 - After the floated surface (as specified for Finish U2) has hardened sufficiently to 

prevent ex cess of  f ine mat erial f rom bei ng draw n t o t he s urface, s teel t roweling s hall be 
performed with firm pressure such as will flatten the sandy texture of the floated surface and 
produce a dense, uniform surface free from blemishes, ripples, and trowel marks. The finish 
shall be smooth and free of all irregularities. 

 
4. Finish U4 - Steel trowel finish (as specified for Finish U3) without local depressions or high 

points. In addition, the surface shall be given a light hairbroom finish with brooming 
perpendicular to drainage unless otherwise shown. The resulting surface shall be rough enough 
to provide a nonskid finish. 
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D. Unformed surfaces shall be finished according to the following schedule: 
  

      UNFORMED SURFACE                                                                                Finish  
 

Grade slabs and foundations to be covered with concrete or fill material U1 
Floors to be covered with grouted tile or topping grout U2 
Slabs which are water bearing with slopes 10 percent and less U3 
Sloping slabs which are water bearing with slopes greater than 10 percent U4 
Slabs not water bearing U4 
Slabs to be covered with built-up roofing U2 
Interior slabs and floors to receive architectural finish U2 

 
 
 E. Floor Sealer Hardener (Surface Applied): 
 

1. Floors to receive hardener shall be cured, cleaned, and dry with all work above them completed. 
Apply zinc and/or magnesium fluosilicate evenly, using 3 coats, allowing 24 hours between 
coats. 

 
2. The first coat shall be 1/3 strength, second coat 1/2 strength, and third coat 2/3 strength. Each 

coat shall be applied so as to remain wet on the concrete surface for 15 minutes. If sodium 
silicate is used, it shall be applied evenly, using 3 coats, allowing 24 hours between coats, and 
the material shall be applied full strength at the rate of one gallon per 300 square feet. Approved 
proprietary hardeners shall be applied in conformance with the manufacturer's instruction. After 
the final coat is completed and dry, surplus hardener shall be removed from the surface by 
scrubbing and mopping with water.  

 
3. Floor hardener shall be applied where shown. 

 
3.8 CURING AND DAMPPROOFING 
 
 
 A. Curing and Dampproofing shall conform to Section 03370 “Curing Concrete”, Part 3.  
 
3.9  PROTECTION 
 
 
 A. The CONTRACTOR shall protect all concrete against injury until final acceptance by the CITY. Fresh 

concrete shall be protected from damage due to rain, hail, sleet, or snow. The CONTRACTOR shall 
provide such protection while the concrete is still plastic and whenever such precipitation is imminent 
or occurring. Immediately following the first frost in the fall, the CONTRACTOR shall be prepared to 
protect all concrete against freezing. After the first frost, and until the mean daily temperature in the 
vicinity of the worksite falls below 40 degrees  F  f or more t han one day , t he c oncrete s hall be 
maintained at a temperature not lower than 50 degrees F for at least 72 hours after it is placed.  

 
 B. The CONTRACTOR shall protect all concrete against injury or damage from excessive heat, lack of 

moisture, overstress, or any other cause until final acceptance by the CITY. Particular care shall be 
taken to prevent the drying of concrete and to avoid roughening or otherwise damaging the surface. 
Any concrete found to be damaged, or which may have been originally defective, or which becomes 
defective at any time prior to the final acceptance of the completed work, or which departs from the 
established line or grade, or which, for any other reason, does not conform to the requirements of the 
Contract Documents, shall be s atisfactorily repai red or removed and repl aced w ith ac ceptable 
concrete at the CONTRACTOR'S expense. 
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3.8 TREATMENT OF SURFACE DEFECTS 
 
 
 A. As s oon as  f orms are remov ed, al l ex posed s urfaces shall be carefully ex amined and any  

irregularities shall be immediately rubbed or ground in a satisfactory manner in order to secure a 
smooth, uniform, and continuous surface. Plastering or coating of surfaces to be smoothed will not be 
permitted. No repairs shall be made until after inspection by the ENGINEER. In no case will extensive 
patching of  honey combed c oncrete be permi tted. Concrete c ontaining mi nor v oids, hol es, 
honeycombing, or s imilar depression defects s hall be repaired as  s pecified herei n. Concrete 
containing extensive voids, holes, honeycombing, or similar depression defects, shall be completely 
removed and replaced. All repairs and replacements herein specified shall be promptly executed by 
the CONTRACTOR at its own expense. 

 
 B. Defective surfaces to be repaired shall be cut back from trueline a minimum depth of 1/2-inch over the 

entire area. Feathered edges will not be permitted. Where chipping or cutting tools are not required 
in order to deepen the area properly, the surface shall be prepared for bonding by the removal of all 
laitance or soft material, and not less than 1/32-inch depth of the surface film from all hard portions, by 
means of an efficient sandblast. After cutting and sandblasting, the surface shall be wetted sufficiently 
in advance of shooting with shotcrete or with cement mortar so that while the repair material is being 
applied, the surfaces under repair will remain moist, but not so wet as to overcome the suction upon 
which a good bond depends. The material used for repair purposes shall consist of a mixture of one 
sack of cement to 3 cubic feet of sand. For exposed walls, the cement shall contain such a proportion 
of Atlas white Portland cement as is required to make the color of the patch match the color of the 
surrounding concrete. 

 
 C. Holes left by tie-rod cones shall be reamed so as to leave the surfaces of the holes clean and rough. 

These holes then shall be repaired in an approved manner with non-shrink grout. Holes left by form-
tying devices having a rectangular cross-section, and other imperfections having a depth greater than 
their least surface dimension, shall not be reamed but shall be repaired in an approved manner with 
non-shrink grout. 

 
 D. All repairs shall be built up and shaped in such a manner that the completed work will conform to the 

requirements of this Section, as applicable, using approved methods which will not disturb the 
bond, cause sagging, or cause horizontal fractures. Surfaces of said repairs shall receive the same 
kind and amount of curing treatment as required for the concrete in the repaired section. 

 
 E. Prior to filling any structure with water, all cracks that may have developed shall be repaired to the 

satisfaction of  t he E NGINEER. This repair method s hall be done on t he w ater beari ng f ace of  
members. Prior to backfilling, faces of members in contact with fill, which are not covered with a 
waterproofing membrane, shall also have cracks repaired as specified herein. 

 
 
 

* * * * * * 
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SECTION 03314 
PRESTRESSED CONCRETE TANK 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 SCOPE OF WORK 
 
 

A. This section covers the complete furnishing and installation of seven-wire strand for 
circumferential an d t hread ba rs f or v ertical p restressing, of c oncrete w alls, s pecial f orming 
requirements and the complete shotcrete application.  This section also covers the qualifications 
for t he C ontractor, t he Tank Contractor, t he P restressor a nd t he S hotcreter.  I n addition, t his 
section covers general requirements for the tank and construction materials used in the tank.  In 
the event of a discrepancy between this section of the Specifications and any other section of the 
Specifications, t his section s hall gov ern.  The words " stressing m achine" m ay r efer t o either 
circumferential wrapping machinery or vertical tendon stressing equipment. 

 
B. The C ontractor s hall f urnish and construct t he pr estressed concrete r eservoir of  t he c apacity 

shown on the Plans, consisting of a concrete roof with concrete support columns, concrete floor 
and a poured-in-place concrete c ore w all, post-tensioned v ertically w ith steel t endon r ods and  
circumferentially with wrapped strand protected with several coats of shotcrete. 

 
C. The tanks shall conform to the dimensions and be equipped with the appurtenances shown on 

the Plans and as specified herein. 
 

D. Concrete work shall c onform t o t he provisions of S ection 03 300 – Cast-in-Place C oncrete, as  
supplemented and modified by this section. 

 
1.2 REFERENCE STANDARDS 
 
 

A. The p ublications l isted be low f orm p art of  t his specification t o the ex tent r eferenced a nd ar e 
referred to in the text by the basic designation only.  Reference shall be made to the latest edition 
of said standards unless otherwise called for. 

 
ASTM A416 - Specification f or U ncoated S even-Wire St ress-Relieved S teel S trand f or 

Prestressed Concrete. 
ASTM A722 - Specification f or Uncoated H igh-Strength S teel B ar f or P restressing 

Concrete. 
 
1.3 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03200 Reinforcement Steel. 
 

B. Section 03230 Earthquake Cables. 
 

C. Section 03250 Concrete Accessories. 
 

D. Section 03255 Wall Base and Top Joint. 
 

E. Section 03315 Grout. 
 

F. Section 03370 Concrete Curing. 
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G. Section 03741 Pressure Injection of Cracks. 
 

H. Section 07100 Prefabricated Drainage Composites. 
 
1.4 WORK BY SUB-CONTRACTOR AND SUPERINTENDENT 
 
 

A. Due t o t he nature of t he project, i t i s the i ntent of  these S pecifications t o obtain a f irst class 
product with emphasis on  ov erall safety, qual ity an d qual ity control, bot h d uring an d af ter t he 
construction process.  O nly Sub-Contractors experienced in the construction of s trand wrapped 
prestressed concrete t anks are qu alified t o bi d on and construct t his t ank project.  T he Sub-
Contractor shall have successfully completed at least three (3) circular cast in place prestressed 
concrete tanks of at least one-half of the diameter, height and capacity in the last five (5) years.   

 
B. All t anks l isted f or t he Subcontractor’s experience r equirements m ust hav e been bui lt i n t he 

Subcontractor’s own name.  Experience of personnel associated with the Sub-Contractor or hired 
by the Subcontractor will not be c onsidered unless the Subcontractor can demonstrate that the 
work w as sub-contracted and p erformed di rectly by  t he l isted Tank Subcontractor’s business 
name. 

 
C. The proposed Tank construction Supervisor-in-Charge of Field Operations (superintendent) shall 

be c urrently em ployed b y t he qual ified T ank Subcontractor and s hall ha ve been t he t ank 
construction Supervisor-in-Charge of F ield Operations (superintendent) on no less than two (2) 
circular prestressed concrete tanks of at least one-half of the diameter, height and capacity during 
the last five years.  The qualified tank Supervisor-in-Charge of Field Operations (superintendent) 
shall have been in the direct employment of the qualified Tank Subcontractor for both of the tanks 
listed and will be required to be on the project site in responsible charge, full-time, during all tank 
concrete construction activities. 

 
D. The City is desirous of  obtaining a c oncrete t ank t hat w ill not  develop s tructural and ae sthetic 

problems.  Therefore, as ev idenced by t hese S pecifications a nd Drawings, a  strong em phasis 
has been made on performance to assure desired details and proven construction methods are 
utilized to provide the highest quality structure available. For example, the stringent forming and 
pouring methods, the close-tolerance continuously recorded circumferential prestressing and the 
automated shotcrete s pecified a re onl y t hree of  m any w ays t hat w ill hel p p revent s tructurally 
deficient pr oblems f rom o ccurring during t he service l ife of  t he tank.  It i s i mperative t hat t he 
specified features of  these Documents be s trictly adhered to and that only Subcontractors that 
have a successful performance record in prestressed concrete tank construction be approved to 
perform the work. 

 
E. A Subcontractor may not be approved to perform the work unless the Tank Subcontractor’s, and 

associated Supervisor-in-Charge of Field Operations’ (Superintendent), experience requirements 
are submitted and approved by the City’s Project Engineer/ Construction Manager. 

 
1.5 WORK BY PRESTRESSOR 
 
 

A. No stressing system falling under any of the following requirements will be considered unless i t 
has been successfully used on tanks of at  l east one-half of  the diameter, height and capacity.  
The Contractor shall submit to the City’s Construction Manager a list of project references, each 
project reference shall include, the project’s name and location, owner’s name, Owners Contact 
information including the owner’s project manager or Construction manager names and phones. 
the completion dates of three (3) tanks on which the proposed qualifying "stressing machine" and 
automated shotcrete equipment has been used within the past five (5) years.  All tanks listed for 
the Prestressor's experience requirements must have been Prestressed in the Prestressor's own 
name.  E xperience of personnel associated with the Prestressor or hired by the Prestressor will 
not be c onsidered unl ess t he P restressor can d emonstrate t hat t he w ork w as c ontracted and  
performed directly by the listed Prestressor in its business name. 



 

 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM PRESTRESSED 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 CONCRETE TANK 
W.O. NO. EW40019F 03314-3 

B. Descriptive literature shall also be submitted to the Construction Manager showing the proposed 
machinery with the recorders and a typical copy of an actual recording of the applied forces taken 
from one of the jobs on which such machinery has been used. Any stressing system that will not 
provide the substantial equivalent of the above requirements will be rejected. 

 
 
C. The Prestressor system and Prestressor Subcontractor will not be approved unless such data is 

submitted and proved by the Project Engineer/Construction Manager.  This applies to the strand 
wrapping, tendon-stressing and automated shotcrete equipment. 

 
D. Experience gained by the Prestressor in machine single wire wrapping, internal tendon systems 

or ex ternal t endon s ystems s hall no t b e c onsidered i n m eeting t he r equired experience 
requirements. 

 
E. If subcontracted, the prestressing firm or individual(s) will be responsible to the Tank Contractor 

for the following phases of work: 
 

1. Furnish, stress and pressure grout the vertical prestressing thread bars with epoxy. 
2. Abrasive blast the exterior concrete core wall and apply shotcrete scratch coat. 
3. Furnish and install the horizontal prestressing strand. 
4. Apply the shotcrete cover coat application over the strand. 

 
1.6 SUBMITTALS REQUIRED BY CONTRACTOR 
 
 

A. The following information is required to be submitted to the Construction Manager: 
 

1. The name(s) of the proposed qualified superintendent who will be in direct charge of the tank 
construction for the full duration of the Contract. 

 
2. A l ist o f a t l east t wo reservoir j obs successfully completed by  each of t he superintendents 

listed by the Tank Contractor, which shall include a tank description, the name and location of 
the Project, Owner’s c ontact I nformation, the Design Consultant, and t he appr oximate 
completion date of each tank while directly employed by the Tank Sub-Contractor. 

 
3. The name and address o f the Tank Contractor, and a l ist of  at  l east three concrete tanks, 

similar in design to the tank specified here-in, successfully completed by the Tank Contractor 
during the last five years in its own name. 

 
4. The name and address of the Tank Prestressor, if different than the Tank Contractor and the 

name and location of  the Project, Owner’s contact Information and the completion dates of 
three s tructures o n w hich t he pr oposed qual ifying s trand wrapping pr estressing s ystem, 
meeting the substance of these Specifications requirements, has been used during the last 
five years. 

 
5. Descriptive l iterature of  t he s trand w rapping, t he v ertical p restressing a nd t he aut omated 

shotcrete machinery meeting al l of  t hese Specification requirements.  I nclude in such data 
photographs or p rints of  t he m eans of  r ecording of  bot h t he c ircumferential and v ertical 
prestressing appl ications and c opies of actual phot ographs, print-outs o r ot her r ecords of  
applied wrapping forces (as well as force-elongation diagrams if available) taken from jobs in 
which the machinery has been used. 

 
6. Failure t o s ubmit any  of  t he abov e documents f or the r eview &  appr oval by  t he P roject 

Engineer / Construction Manager.  Will be cause for the Rejections of the proposed system / 
equipment, Subcontractor and or Personnel. 
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7. In t he ev ent t hat t he T ank Sub-contractor or P restressor S ub-contractor submitted by  t he 
General contractor do not meet the qualifications listed above, the General contractor must, 
at no addi tional cost to the c ity and without delay, submit in a a ccordance to the contract’s 
General Conditions Section 00311 a Subcontractor Substitution request, and submit for the 
project’s e ngineer a pproval a  different s ubcontractor(s) t hat m eet t he r equired m inimum 
qualifications listed in this section. 

 
1.7 CONTRACT AWARD 
 
 

A. The Contract will be awarded on the basis of the methods, material and equipment shown on the 
Drawings and specified in these Specifications.  T he Specifications and Drawings are based on 
proven construction techniques that result in successful low-maintenance tank storage 
performance.  The f ollowing specific d esign criteria and  s alient characteristics a re considered 
essential to the successful construction of the specified prestressed concrete tank. 

 
1. Experience i n c onstructing a l arge quantity of  s uccessful t anks, ease of c onstruction, 

Contractor f amiliarity w ith t his t ype of t ank construction an d r educed i nspection costs 
associated therewith. 

2. Adaptability of liners, as  specified here-in, to be used under f loor and  subgrade to p revent 
water migration. 

3. Capability of subgrade to be compacted with heavy equipment. 

4. Capability of floor and footing to expand and contract. 

5. Satisfactory response of tank under seismic conditions. 

6. A "freed" condition between wall and wall-footing by use of neoprene bearing pads. 

7. A PVC water stop between core wall and floor-footing. 

8. Properly formed, poured and reinforced core walls. 

9. Concrete floor, walls and roof of the thickness, strength and cement content specified here-in. 

10. A reduced number of vertical wall joints. 

11. A PVC water stop between each vertical wall joint. 

12. Quantity of  v ertical prestressing a nd t he t ype of  pos itive an choring system as s pecified 
here-in. 

13. Vertical prestressing tendons consisting of individual galvanized thread bars encased in PVC 
tubing. 

14. Epoxy pumping of all vertical prestressing tendons around thread bars. 

15. External, c ontinuously s trand wrapped c ircumferential pr estressing p roviding t he de sired 
bond with the shotcrete in addition to the final force specified.  (No stressing system based on 
single strand wrapping, pulling strand through a die or jack-operated, circumferential tendon 
or c able systems, ba sed on c ircumferential m ovement of  t he prestressing s teel after it i s 
placed in/around the wall, will be allowed.) 

16. Positive anc horing s ystem of  c ircumferential p restressing t o t he c ore w all and s paced as 
shown on the Drawings. 

17. Maximum allowable spacing of circumferential prestressing as specified. 
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18. Galvanized circumferential prestressing for long-life performance. 

19. Continuous and instantaneous recording and correction of all applied prestressing forces. 

20. A maximum acceptable stress tolerance of + 1.5% at any point along the prestressing steel. 

21. No variation in prestressing forces due to friction losses. 

22. Automated, wet-mix 10-sack shotcrete applied over a fully sandblasted concrete core wall. 

23. External moisture protection as specified here-in. 

24. Conventional t wo-way, f lat s lab r einforced concrete r oof an d s lope a s shown on t he 
Drawings.  (No post-tensioned, precast, waffle, dome or other types of roof systems will be 
allowed.) 

25. Wall-roof connection as shown on the Drawings. 

26. An acceptable tank leakage rate as specified here-in. 
 
1.8 SUBMITTALS FOR REVIEW 
 
 

A. Section 01300 - Submittals:  Procedures for Submittals. 
 

B. Contractor shall submit five (5) copies of the circumferential prestressing wrapping schedule and 
the intermediate lock-off elevations for the Engineer's review before the wall pour is made. 

 
C. The Contractor shall submit mill certifications for the seven-wire strand, strand and high-strength 

threaded bars to verify conformance to these specifications. 
 
1.9 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
 

A. Prestressing steel shall be adequately packaged against intrusion of chemical contaminants (from 
the at mosphere or otherwise) f or t he pr otection o f t he s teel a gainst phy sical dam age a nd 
corrosion during (and subsequently as the result of) shipping and storage. 

 
B. Prestressing steel that has sustained physical damage through rust or otherwise will be rejected. 

 
C. All materials and prestressing material delivered to the job site shall be stored off the ground on 

planks, supported by 4" x 4" timber, which must be covered with polyethylene or sizalkraft paper 
to prevent any moisture from coming up from the bottom. 

 
D. Reels of strand, prestressing tendons, anchorages, etc., shall be stacked neatly and as compact 

as possible. 
 

E. All materials for tendons and all fabricated thread bars shall be covered with tarpaulins in such a 
manner that water, rain, moisture and dust are kept away. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 SEVEN-WIRE STRAND 
 
 

A. Hot-dipped galvanized seven-wire strand used for circumferential strand wrapping prestressing or 
earthquake cables shall meet the following minimum requirements: 
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Item 

 
Specification 

1. Nominal strand diameter 3/8” 
2. 

1/2" 
Nominal area after galv.(in2) 0.089 0.153 

3. Nominal weight (lbs/1000 LF) 303 541 
4. Pitch (strand dia.) 12-16 12-16 
5. Tensile strength (lbs) min. 21,400 38,200 
6. Yield strength @ 1% extension (lbs) min. 16,000 28,500 
7. Elongation in 24-inch at fracture min. 4.5% 4.5% 
8. Weight of zinc coating (oz/sq ft) min. 0.85 0.85 

 
B. Hot-dipped galvanized seven-wire strand shall be manufactured in accordance with ASTM A-416 

prior to galvanizing. 
 

C. Single wire p restressing m aterial s hall not be ut ilized in lieu of s even-wire s trand prestressing 
material.  

 
2.2 HIGH-STRENGTH THREADBARS – GALVANIZED  
 
 

A. Deformations of  t he t hread ba rs s hall form a  s crew-thread suitable f or m echanically c oupling 
lengths of thread bar and for positive attachment of anchor assemblies. 

 
B. Deformations shall conform to ASTM A-722, Type II requirements and shall be uniform such that 

any length of bar may be cut at any point and t he internal threads of a coupling designated for 
that size of bar can be freely screwed on the bar.  The bars and their deformations shall be hot 
rolled. 

 
C. Tensile and Physical Properties shall meet the following requirements with bars being 

manufactured in accordance with ASTM A-722, Type II: 
 

 
Item 

 
Unit 

 
Specifications 

1. Nominal diameter inches 1.25 1.375 
2. Min. tensile force kips (min.) 187 237 
3. Yield force at 0.2% offset kips (min.) 150 190 
4. Elong. in 20 bar diameters % (min.) 4 4 
5. Nom. cross-sectional area sq. in. 1.245 1.577 
6. Nominal bar weight lbs./ft. 4.39 5.56 
7. Min. wt. of zinc coating oz./sq. ft. 0.85 0.85 

 
D. Thread bars with quenched or tempered steels will not be permitted and shall have a maximum 

carbon content of  0.55%.  Only manufacturers with at  l east 5  years of  experience (under their 
current name) in the manufacturing of post-tensioning material will be accepted. 

 
2.3 ANCHORAGES FOR VERTICAL POST-TENSIONED THREAD BARS 
 
 

A. All post-tensioned prestressing shall be secured at  the ends by means of  approved permanent 
anchoring devices, which shall hold t he pr estressing s teel at  a f orce not  l ess t han 95% of  t he 
guaranteed minimum tensile strength of the prestressing steel. 

 
B. The l oad f rom t he v ertical pr estressing an choring dev ice s hall be di stributed t o t he c oncrete 

through steel bearing plates of dimensions and details shown on the Drawings. 
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C. All vertical prestressing anchor plate dimensions, all dimensions relating to the conical hole in the 
top and bottom of the bearing plate (35° cone angle with the vertical), all steel tubing attached to 
the top bearing plate, and al l tendon spacings shall strictly conform to the details shown on the 
Drawings. 

 
D. Fully-threaded anc hor connections shall be us ed at  both end s of  t he v ertical pr estressing bar, 

which shall incorporate a  spherical-shaped bearing surface to match the conical surface in the 
bearing plate. 

 
E. The c ontact poi nt of the s pherical-shaped vertical pr estressing bear ing s urface to c onical hole 

shall be approximately 1/4" to 1/2" below the bearing plate surface. 
 

F. Wedge anchors shall not be used for permanent anchor hardware. 
 
2.4 TESTING OF PRESTRESSING MATERIAL 
 
 

A. Prestressing Contractor shall f urnish, at  hi s own expense, M ill t est c ertificates showing t he 
dimensional and phy sical characteristics of  each s ize, heat  or  reel of  the prestressing steel he  
has furnished.  A dditional tests by a l ocal testing laboratory and at Contractor's expense will be 
required for incomplete certificates and prestressing steel of foreign origin. 

 
B. Prestressing Contractor shall f urnish e vidence, t o t he s atisfaction of  t he E ngineer, prior t o t he 

preparation o f shop d rawings and i nstallation of  vertical t endons, t hat t he proposed thread bar  
anchorage s ystem m eets t he requirements of  t hese specifications. The E ngineer m ay order 
additional t ests t o be  t aken.  S hould s uch addi tional t ests not  meet t he specifications, s uch 
expenses shall be paid for by the Contractor. 

 
C. Before any stressing operation may be started, Contractor shall calibrate all recording equipment 

at an approved testing laboratory to the satisfaction of the City. 
 

D. All continuous force readings for either the vertical or the circumferential prestressing operations 
shall b e dev eloped w ith electronic ( or t he s ubstantial equi valent) f orce ( strain gaug e m ethod) 
sensing t ransducers, al l having a m aximum n on-linearity e rror o f +0.5% and a maximum 
hysteresis error of +0.25%. 

 
2.5 ANCHOR POCKETS FOR VERTICAL TENDONS 
 
 

A. Anchor po ckets f or v ertical prestressing tendons shall c onsist of  steel cans, hot-dipped 
galvanized after cutting (unless shown otherwise on the Plans) and subsequently welded to the 
top bearing plate. 

 
B. Anchor pockets shall be adequately sealed from moisture and concrete intrusion by wooden lids 

and 2 inch wide plastic adhesive tape.  Remove the lid prior to roof pour and grout void solid after 
prestressing. 

 
C. Anchor pockets for vertical prestressing thread bars must have adequate provisions for f lushing 

of ducts with water during concrete placement. 
 
2.6 DUCTS FOR VERTICAL THREAD BARS 
 
 

A. Duct en closures f or v ertical p restressing steel s hall be  s tandard P VC pi pe of s ize an d class 
specified on the Plans. 
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B. All duc ts s hall be pr ovided w ith ex pandable v alves t o f acilitate t he i njection of  epox y af ter 
prestressing. 

 
C. All connection details shall be as shown on the Plans. 

 
 

2.7 EPOXY GROUT FOR VERTICAL THREAD BAR TENDONS 
 
 

A. The vertical tendon system shall provide complete 2 - part epoxy protection of  t he prestressing 
steel inside ducting and anchors. 

 
B. Acceptable epoxy grout p roduct i s Select I njection Epoxy NC, di stributed by  SPG, Upland, CA 

(909) 985-5771.  Approved equal material may be used. 
 

C. Portland Cement grout will not be accepted. 
 
2.8 PORTLAND CEMENT 
 
 

A. Portland Cement for the tank construction and shotcrete shall meet the requirements set out in 
Section 03300 of these Specifications. 

 
2.9 SHOTCRETE 
 
 

A. Fine aggregates shall meet the requirements set out in Section 03300 – Cast-in-Place Concrete, 
of these Specifications. 

 
B. Well-graded coarse sand shall be used for all shotcrete applications. 

 
C. Coarse sand shall generally consist of the following gradation: 

 
Sieve Size  
 

% Passing by Weight 

   3/8 inch  100 
    No. 4 95 - 100 
   No. 8 80 - 100 
   No. 16 50 - 85 
   No. 30 25 - 60 
   No. 50 10 - 30 
 No. 100 2 - 10 

 
1. The fineness modulus shall fall between 2.70 and 3.00. 

 
D. Rebound m aterials shall not be r eused i n any  f orm f or s hotcrete.  R ebound i s def ined as  

aggregate mixed with cement, which ricochets off the surface during the application of shotcrete 
because of collision with a harder surface, reinforcement, or other aggregate particles.    

 
E. Water shall meet the requirements set out in Section 03300 – Cast-in-Place Concrete, of these 

Specifications. 
 

F. Air-entrainment and admixtures shall meet the requirements specified in Section 03300 – Cast-in-
Place Concrete, of these Specifications. 
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G. All shotcrete, unless otherwise specified here-in, shall be fibrous reinforced.  Such material shall 
consist of  1 00% virgin polypropylene f ibrillated f ibers specifically m anufactured f or u se a s 
concrete/shotcrete s econdary r einforcement.  T he required v olume of  f ibers t o be ad ded pe r 
cubic yard of shotcrete shall be as specified in these Specifications. 

 
1. Polypropylene fibers will help to provide greater control of cracking from drying shrinkage and 

thermal expansion/contraction, a reduction of permeability, an increased impact capacity, an 
improved shatter/abrasion resistance and added toughness of the shotcrete. 

 
2. The fibers shall be manufactured in accordance with applicable building codes and ASTM C-

1116 Type III 4.1.3. and ASTM C-1116 (Ref. ASTM C-1018) Performance Level I5 as outlined 
in Se ction 21, N ote 17.  F ibrous concrete r einforcement s hall be a s m anufactured by  t he 
FIBERMESH COMPANY, Chattanooga, TN [phone: (615) 892-7243], or equal. 

 
3. Acceptable polypropylene fibers shall have the following physical characteristics: 

 
a. Specific gravity = 0.91 
b. Tensile strength = 80-110 ksi 
c. Fiber length = graded per manufacturer 

 
2.10 SHOTCRETE PROPORTIONING 
 
 

A. Each cubic yard of mortar in the ready mix truck or mixer shall consist of 0.1% (1.5 lbs. per cubic 
yard) polypropylene fibers as specified here-in and a m ix ratio of 3 lbs. of moist sand to 1 l b. of 
Portland cement.  U p to 50 oz . of  PRO- KRETE-R or POZZOLITH 300R may be add ed at  the 
option of Contractor during warm weather conditions. 

 
B. Whenever night t emperatures ar e ex pected t o d rop bel ow 35F , s hotcrete p roportioning s hall 

follow the provisions of ACI 306R, “Cold Weather Concreting”. 
 

C. If the batching procedure requires that smaller volumes of cement and sand be used, the required 
cement-to-sand ratio shall still be strictly followed. 

 
D. Additives other than PRO-KRETE-R or POZZOLITH 300R (such as POZZOLITH 300N or others) 

shall not be us ed unless specifically approved by the Engineer, after careful consideration of its 
corrosive influence on prestressing steels. 

 
E. If used by the shotcreter, the total volumetric air content of the shotcrete before placement shall 

not exceed 7 percent (plus or minus one percent) as determined by ASTM C-173 or ASTM C- 
231. 

 
F. Unless otherwise specified on the Drawings, shotcrete cylinder strengths at 28 days shall be no 

less than 4,500 psi.  Higher shotcrete cylinder strengths shall not permit a reduction in the above 
specified cement c ontents.  T he c ement c ontent i n t he abov e mix des igns may be i ncreased 
should the specified 28 day strength requirement not be met. 

 
G. The polypropylene fibers and admixtures shall be added to the shotcrete at the time it is batched 

and in the amounts specified here-in.  These additives shall be mixed in strict conformance to the 
manufacturer's i nstructions and r ecommendations f or uni form a nd c omplete distribution.  E ach 
certificate of  delivery supplied by  t he shotcrete supplier shall i ndicate t he additive t rade name, 
manufacturer's name and amount per cubic yard added to each batch of shotcrete. 
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2.11 WALL FORMS 
 
 

A. Full Height Pours:  The wall form design shall be such that wall sections can be poured full height 
without creating horizontal cold joints and without causing snapping of form ties which shall be of 
sufficient s trength and n umber t o pr event s preading of  t he f orms dur ing t he pl acement of  
concrete a nd w hich shall permit ready r emoval of t he f orms without s palling or  d amaging t he 
concrete.  Formwork shall conform to the requirements of Section 03100 of these Specifications. 

 
2.12 ROOF FORMS 
 
 

A. Forms and falsework supports for the roof slab shall be sufficiently rigid and have the strength to 
support t he wet concrete, t he w orkers a nd equipment ne cessary f or i ts placement within 
acceptable d eflection l imits.  F ormwork s hall c onform t o t he r equirements of  S ection 03 100 of  
these Specifications. 

 
 
PART 3 – EXECUTION 
 
 
3.1 BASIC SEQUENCE OF PRESTRESSING 
 
 

A. The construction shall follow the basis orders as below, see AWWA D110-04 for more specific 
requirements of each step of construction. 

 
1. When the core wall concrete reaches the specified strength vertically post-tension the wall.  

Pull each theadbar to develop 200 psi residual compression. 
 
2. Epoxy inject each threadbar that has been post-tensioned. 
 
3. Abrasive blast the exterior face of the corewall. 
 
4. Apply an initial layer of shotcrete (3/8” thick). 
 
5. Apply c ircumferential p restressing (3/8” diameter, 7 -wire galvanized s trand) to develop 200  

psi residual compression. 
 
6. Apply a 3/8” thick layer of shotcrete between each layer of circumferential prestressing. 
 
7. Apply a 1-1/2” thick finish coat of shotcrete over the last layer of circumferential prestressing. 
 
8. Wet t he newly appl ied finish coat of s hotcrete ov er t he l ast l ayer of  c ircumferential 

prestressing. 
 
9. Cure shotcrete for 7 days. 
 
10. Lid to be striped prior to circumferential stressing. 

 
3.2 CIRCUMFERENTIAL PRESTRESSING EQUIPMENT 
 
 

A. The c ircumferential stressing system shall produce a continuously, electronically (or substantial 
equivalent) monitored permanent stress or force recording along the full length of the strand as it 
is being applied.  The stress variation in any strand at any point around the circumference should 
not be greater than +_ 1.5 percent of the ultimate strength of the steel. In addition to this recording, 
any system which deflects the tensioned strand between the tensioning device and the wall, shall 
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provide a similar continuously monitored stress or force record along the full length of the strand 
as i t i s b eing appl ied t o t he w all.  These r ecordings s hall s how t hat ei ther b efore or af ter 
deflection, that the stress variation in any strand at any point around the circumference shall not 
be greater than +_

 

 1.5 percent of the ultimate strength of the steel.  Due to prior instances of force 
measurement inaccuracies and the inherent problems associated with hand-held stressometers, 
no manual recorded force readings will be accepted.  This requirement shall be strictly followed. 

B. Any w rapping t hat does  not  m eet t he s tress t olerances s pecified an d/or c annot m eet t he 
requirements of  ab ove w ill not  be  a ccepted a nd will be  removed at  Contractor's ex pense.  
Contractor is responsible for all costs associated with meeting the specified tolerances. 

 
C. Since intermittent force applications can result in an unequal s tress distribution around the wall 

(due t o f riction l osses), t he pr estressing s ystem s hall be capable of  appl ying a c ontinuous 
wrapped force at any point around the circumference within the specified tolerances.  
Circumferential s tressing systems ba sed on j ack-operated c able or  r od-type t endons ( such a s 
those placed inside of ducts incorporated in the corewall or placed manually around the exterior 
of the corewall) will not be allowed. 

 
D. Since w rapping systems which utilize s ingle solid pr estressing m aterial will not  p rovide t he 

desired bo nd bet ween t he p restressing m aterial and the s hotcrete and s ince single s olid 
prestressing material will not  pr ovide an ade quate s afety f actor agai nst f ailure, onl y m achine 
wrapping systems which utilize seven-wire prestressing strandwrapping will be allowed. 

 
3.3 CIRCUMFERENTIAL PRESTRESSING APPLICATION 
 
 

A. All c racks, 0.02 i nches and l arger i n t he corewall and f loor slab, s hall be repaired pe r Section 
03741 of these specifications following the circumferential prestressing of the tank walls. 

 
B. Wrapped strand shall be anchored to the wall at least at the ends of every coil or reel.  Submit 

anchoring method shop drawings to the Engineer for review. 
 

C. Permanently anchoring one strand to a previously wrapped strand will not be permitted. 
 

D. Wrapping strand ends shall be j oined by suitable splicing methods that will develop 90% of the 
full strength of the strand.  Submit splicing method shop drawings to the Engineer for review. 

 
E. Use of different alloys in the splicing material shall not be permitted. 

 
F. Because prestressing material ex posed to excessive temperatures greatly increases the 

possibility of irrevocable damage, such as steel embrittlement, stress corrosion, or wire splitting, 
the temperature of the prestressed material during application shall not be allowed to increase by 
more than fifty degrees during such application.  No system that relies on pulling the prestressing 
material through a die to create a force, will be allowed. 

 
G. Wrapping m ay s tart w hen t he concrete ha s reached a  c ompressive strength not ed o n t he 

Drawings; h owever, under no c ircumstance s hall t he c ompressive s tress, ex ceed 5 5% of  the 
compressive strength of the concrete attained at that time.  The strength of the concrete shall be 
confirmed by  t he t esting of c oncrete t est cylinders t aken f rom t he concrete used f or t he wall 
sections. 

 
H. An initial shotcrete layer of 3/8" thickness shall be applied to the core wall prior to wrapping. 

 
I. The clear spacing between any two wrapped strands in the vertical direction shall be at least 1.5 

strand diameters or 3/8 inch, whichever is larger. Any wrapped strands not meeting the spacing 
requirements shall be spread by approved methods or must otherwise be removed. 
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J. In the event that gaps between the core wall and the wrapped s trand develop that exceed 3/8 
inch, wrapping shall be di scontinued and the wall shall be bui lt up with shotcrete to provide the 
proper curvature. 

 
K. Wrapping over intermediate shotcrete coats or built-up shotcrete areas may commence 12 hours 

after the shotcrete has been applied or when the shotcrete has reached a compressive strength 
of 400 psi, whichever is later. 

 
3.4 VERTICAL PRESTRESSING EQUIPMENT 
 
 

A. The Contractor shall provide a c ontinuously, electronically (or substantial equivalent), monitored 
permanent f orce elongation r ecord f rom z ero t o f ull f orce at  t he f inal l ock-off f or a ll v ertical 
prestressing work. 

 
B. The ordinate of  the permanent recording shall show the elongation in inches and  the abscissa 

shall show the force in pounds or kips. 
 

C. Manually recorded force and elongation readings will not be accepted. 
 

D. The v ertical t hread ba r s tressing m achinery s hall ha ve aut omatic el ectronic t ensioning cut-off 
devices or equivalent means to insure that the specified force and elongation is not exceeded at 
any time during the stressing operation. 

 
E. The f orce r eadings at  t he s tressed b ar end s, i mmediately af ter l ock-off, f or any  s tressing 

operation, on  any  t hread bar, shall not f luctuate m ore t han + 1.5% of  t he m inimum ul timate 
strength of the steel from the desired average force setting. 

 
F. The applied force, immediately after lock-off of the stressing operation on any thread bar, shall be 

no l ess t han 72%  of  t he minimum ul timate s trength of  t he steel and t he applied f orce b efore 
lock-off shall be no greater than 75%. 

 
3.5 VERTICAL PRESTRESSING APPLICATION 
 
 

A. All permanent anchor hardware shall have a ball-shaped threaded nut that can be screwed down 
on to a matching cone-shaped bearing surface in the bearing plate after the desired tension on 
the anchor hardware and/or prestressing steel has been applied. 

 
B. The number and s pacing of the thread bars shown on the Drawings, shall not be al tered under 

any condition. 
 

C. High-strength thread bars must be used for vertical prestressing. 
 

D. Vertical t hread b ar components shall be assembled of f t he g round a nd as d etailed on t he 
Drawings.  All vertical thread bars must be fully assembled before they are installed in the forms. 

 
E. Particular attention shall be paid to sufficiently taping damaged joint connections and holes in the 

PVC thread bar ducts. 
 

F. Anchor pl ates m ust be i nstalled at  right angl es t o the t hread b ar al ignment near  t he an chor.  
Anchor plates must be installed with long sides, aligned parallel with the wall forms and secured 
to prevent their rotation while concrete is placed. 

 
G. The maximum permissible misalignment of anchor plate to tendon alignment is plus or minus 2.5 

degrees. 
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H. Vertical prestressing t hread ba rs shall be a ccurately pl aced at  t he l ocations s hown o n t he 
Drawings, or as approved by the Engineer, and shall be securely fastened in place to reinforcing 
steel an d f orm t ies t o pr event m ovement dur ing placement of  c oncrete.  Placing of  vertical 
tendons shall be done to proper locations, elevations and alignments, with a maximum tolerance 
of plus or minus 1/4 inch. 

 
I. Unless i ndicated ot herwise on t he P lans, t he m inimum c oncrete c over a round steel a nchor 

pockets and bearing plates shall be 1.5 inches. 
 

J. The vertical clearance between bot tom anchor plate and t he waterstop at  the base of  the tank 
walls shall be no less than 2 inches nor more than 4 inches. 

 
K. All vertical thread bars must be f lushed with water from the top immediately upon completion of 

the c oncrete v ibrating op eration.  Water s hall be i ntroduced t hrough a t aped-off hol e i n t he 
wooden l ids on t he a nchor po ckets a nd be p ermitted t o dr ain t hrough t he bottom gr out t ube.  
Flushing shall not be accomplished by introducing water through the bottom connection. 

 
L. Flushing of ducts shall proceed after the pouring and vibrating of concrete around the thread bars 

ducts has been completed. 
 

M. Upon completion of  the water f lushing operation of  vertical thread bar  ducts, the ducts shall be 
given a short burst of compressed air from the top only to remove any accumulations of water at 
the bottom of the ducts. 

 
N. Cleaning of  ducts with ai r o nly ( not water), o r removal of  water with ai r f rom t he b ottom 

connection, will not be permitted. 
 

O. After the concrete corewall has reached the required compressive strength for prestressing listed 
on the drawings, the vertical thread bars shall be stressed to the level indicated on the drawings.  
Every other thread bar shall be stressed until all thread bars have been stressed to the prescribed 
level.  This will require the prestressor to travel around the tank twice. 

 
P. After the stressed tendon has been locked-off the tendons shall be grouted as described below. 

 
Q. All ducts shall be clean and free of water and deleterious materials that would impair bonding of 

the grout or interfere with grouting procedures. 
 
R. Grout i njection pi pes shall be f itted w ith positive mechanical shutoff valves, which shall not be  

removed within the first 24 hours after grouting. 
 

S. Grouting of thread bar duct shall be started at the lowest grout connection. 
 

T. Each vertical t hread ba r duct s hall be pumped unt il t he ent ire nut at  t he t op anchor has been 
covered.  P ea gravel and/or s ilica sand may be pl aced (at Prestressor's option) around the top 
anchor nut prior to epoxy pumping. 

 
U. In c old weather, and e specially during f rosts, special p recautions m ust be  t aken t o avoid t he 

freezing of  g rout.  I n t he ev ent t hat t he gr outing pr ocedure c annot be po stponed, the w all 
temperature must be kept above the freezing point with hot blankets or by other approved means. 

 
V. Upon completion of  t he v ertical stressing a nd gr outing o peration, t he i nside surface of al l the 

shear cans shall be coated with a 2-part epoxy adhesive.  I mmediately af ter the epoxy coating 
has become tacky, al l anchor pocket areas above the anchor nuts shall be dr ypacked with a 1  
cement to 2 sand mortar mix, or  al ternately, the metal can may f illed with concrete aggregates 
and epoxy. 

 
W. The drypack surface shall be finished flush with the adjoining concrete surface. 
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3.6 CIRCUMFERENTIAL AND VERTICAL PRESTRESSING OPERATIONS 
 

A. The i nitial el ectronically ( or substantial equi valent) recorded s teel s tress s hall not  exceed 75  
percent of the guaranteed minimum ultimate strength (M.U.S.) of the steel at any time during or 
after stressing. 

 
B. An aut omatic, continuously el ectronically (or substantial equivalent) monitored permanent 

recording of the applied force, at any point on t he s trand, at any point on and around the tank 
wall, must be made during the entire circumferential prestressing application.  All such recordings 
must be based on a continuous sensing of the applied force on the strand between the tensioning 
drum and the wall when, and as, the strand is being wrapped and laid on the wall. 

 
C. The force setting on wrapping and vertical thread bar stressing machinery shall be such that the 

applied forces fall within the specified minimum or maximum stress or force limitations; the force 
setting s hall be c orrected immediately w hen t he a pplied f orce f alls o utside t he r equired f orce 
tolerance limitations. 

 
D. In t he ev ent t hat t he s tressing m achinery i s i ncapable of  hol ding the appl ied f orces within the 

specified stress or force limitations, the Engineer will order, at Contractor's expense, the removal 
and replacement of  such m achinery i n f avor of a di fferent u nit c apable of m aintaining s uch 
tolerance requirements. 

 
E. The loss in stress in post-tensioned prestressing steel due to c reep and shrinkage of concrete 

and sequence stressing has be assumed as 25,000 ps i.  The f inal s tress i s the average initial 
stress reduced by the stress loss of 25,000 psi. 

 
F. The final force is the steel section multiplied by the final stress. 

 
G. The final force for the vertical thread bars shall be no less than the required final force shown on 

the Plans. 
 

H. The initial force for the circumferential wrapped s trand shall be n o less than the required initial 
force shown on the plans. 

 
I. The c ontinuous, el ectronically-produced f orce application c hart d uring the w rapping a pplication 

becomes the property of the City. 
 

J. An aut omatic, c ontinuously el ectronically (or s ubstantial equi valent) m onitored an d 
simultaneously r ecorded f orce-elongation r eading must be m ade f or ea ch v ertical s tressing 
application. 

 
K. The force-elongation reading must represent the true relationship between the elongation at any 

given point of the vertical stressing operation and the appl ied force on the prestressing steel at 
that same point. 

 
L. The force-elongation relationship must be constantly maintained from the beginning, starting with 

the removal of the slack to the point of lock-off and complete release of the force on the vertical 
prestressing steel after retraction of the stressing piston or equivalent stressing device. 

 
M. All el ectronically pr oduced f orce-elongation r eadings du ring t he v ertical t hread ba r stressing 

operations become the property of the City. 
 
3.7 SAFETY PRECAUTIONS 
 
 

A. Every pr ecaution shall be t aken t o keep personnel an d v isitors outside t he da nger a rea of  
breaking strands or bars. 
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B. At no time shall anyone stand in the line of the stressed vertical thread bars or stressed strand. 
 

C. No work shall be per formed by anyone, other than the prestressing crew, within 100 f eet of the 
wrapping operation or the application of the vertical tendon stressing operation. 

 
D. Where a ccess t o t he site by  unaut horized persons i s out side t he C ontractor's control, w hile 

prestressing work i s i n pr ogress, C ontractor shall e rect protective f encing t o prevent breaking 
strand from endangering such persons. 

 
E. No welding to anc hor pl ates i s pe rmitted af ter the t endons hav e be en as sembled.  T he 

prestressing steel shall not be used as a "ground" for welding operations. 
 
3.8 ABRASIVE BLASTING 
 
 

A. Exterior surfaces of concrete walls shall be prepared prior to any shotcreting or strand wrapping 
may be started, t o r emove al l det eriorated c oncrete and bond-inhibiting c ontaminants.  T he 
surface preparation shall achieve a minimum profile of ICRI CSP5 over a minimum of 90 percent 
of the surface area required to be prepared.   

 
B. The concrete surface shall have no t races of  l aitance, f orm-oil, o riginal surface smoothness o r 

surface color. 
 

C. In order to mitigate environmental concerns, conform to environmental constraints, and a chieve 
the desired profile, the Tank Prestressor shall utilize either a self-contained mechanical etching or 
shot bl ast system, c ombined w ith a v acuum recovery s ystem, o r a hi gh pressure w ater j etting 
system with dust suppression equipment.  Abrasive blasting systems which rely on sandblasting 
or steel shot without a vacuum recovery system or systems that have not been used successfully 
in the past to prepare surfaces for shotcreting and standwrapping will not be permitted. 

 
3.9 SHOTCRETE EQUIPMENT 
 
 

A. Shotcrete mixing shall be in conformance with the requirements of Section 03300 – Cast-in-Place 
Concrete, of these Specifications. 

 
B. The del ivery equi pment s hall be of  an  appr oved d esign and size w hich ha s gi ven s atisfactory 

results in similar previous work. 
 

C. The equipment must be capable of discharging mixed materials into the hose under close control 
and i t m ust be abl e t o deliver a continuous smooth s tream of  uniformly m ixed m aterial a t t he 
proper velocity to the discharge nozzle, free from slugs of any kind. 

 
D. The nozzle s hall be of  a des ign and s ize that w ill i nsure a s mooth and uninterrupted f low of  

materials. 
 

E. Delivery equipment shall be thoroughly cleaned at the end of each shift. 
 

F. Equipment parts shall be regularly inspected and replaced as required. 
 

G. The air capacity of the compressor shall be large enough that the minimum amount of air to be 
available at the nozzle shall be no less than 400 CFM, irrespective of whether or not air from the 
same air supply is used for other purposes. 
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3.10 SHOTCRETE APPLICATION PROCESS 
 
 

A. Prior to application, testing lab shall verify all components, proportions of acceleration, nozzlemen 
certificate, equipment, and test panel fabrications. 

 
B. Shotcrete shall be applied under the wet mix process only. 

 
C. Nozzles shall be mounted on power driven machinery enabling the nozzle to travel parallel to the 

surface to be sprayed at a uniform linear or bi-directional speed. 
 

D. The nozzle shall be kept at a uniform constant distance from the surface, always insuring a right 
angle spray of the material to the surface. 

 
E. Hand o perated n ozzles and shotcreting o perations d ependent on t he p erformance of  t he 

nozzleman will not be accepted except where additional shotcrete is needed to correct flat areas 
or for architectural surface treatments. 

 
F. Grout m aterials shall b e delivered t o the j obsite i n r eady-mix t rucks f rom a pproved batching 

plants.  However, job mixing will be accepted provided automatic weigh batch plants are used. 
 

G. The sand, cement and water shall be premixed before being pumped through a 2" minimum hose 
by specially designed mortar pumps. 

 
H. The hi gh v elocity i mpact shall be  dev eloped p neumatically by  i njecting compressed air a t t he 

nozzle. 
 

I. The minimum air capacity to be furnished to the nozzle shall be 400 CFM. 
 
3.11 SHOTCRETE PLACING AND FINISHING 
 
 

A. Shotcrete shall be appl ied in a s teady, uninterrupted f low.  S hould the f low become intermittent 
for any  cause, t he m achine op erator shall direct t he no zzle away f rom t he w ork unt il i t agai n 
becomes constant, or shut off the flow of materials. 

 
B. The nozzle shall be  hel d at app roximately r ight angles t o t he surface and shall be kept at  t he 

proper and the same distance from the surface dictated by good practice standards for the type of 
application, type of nozzle and air pressure employed. 

 
C. Sufficient time shall be allowed for each layer of shotcrete to set up so it may take the next layer 

without sagging. 
 

D. The shotcrete shall be started at the bottom of the wall until all wrapped strand has been covered.  
Subsequent s hotcrete l ayers may be applied f rom the t op do wn or  f rom t he bottom up at  t he 
discretion of the Contractor. 

 
E. While the nozzle travels around the wall, the nozzle shall be raised or lowered at a uniform rate in 

such a manner that an adequate overlapping of coatings and a uniform finish will develop. 
 

F. The nozzle shall be spiraled up or down around the tank to either the top or the bottom of the wall 
or to the termination of the intermediate strand layer. 

 
G. To insure proper penetration around the s trand and proper conveyance of  the material through 

the hose, a 5" to 7" slump of the mortar at the pump is recommended. 
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H. Prewetting of the wall prior to the shotcrete application shall not be done, even in arid areas.  The 
moisture absorption by earlier applied layers is relied upon to improve the bond and strength of 
the material and to reduce drying shrinkage of the applied shotcrete. 

 
I. The appl ication of  t he s hotcrete i n t he num ber a nd t hickness of  l ayers s pecified her e-in is  

mandatory f or proper p enetration of s hotcrete behind pr estressing m aterial an d t o r educe 
shrinkage due to more uniform in-depth drying of the shotcrete. 

 
J. Each layer of wrapped prestressing steel shall be covered with shotcrete until a minimum cover of 

3/8" over the steel has been obtained. 
 

K.  The final covercoat, to make up for the full thickness of shotcrete over the final strand layer, shall 
be applied in at least 3 layers of equal thickness. 

 
L. Each layer of shotcrete shall be completed for the full circumference of the tank and substantially 

the full height of that layer before the next layer of shotcrete may be applied. 
 

M. All shotcrete coatings shall be bui lt up in layers of  approximately 3/8 inch in thickness until the 
final r equired t hickness h as be en obt ained.  T he Contractor s hall dem onstrate by  a r eliable 
means that the proper thickness of shotcrete has been obtained with each layer applied. 

 
N. Unless otherwise specified on the Drawings, the minimum shotcrete cover over all wrapped steel 

shall be 1.5 inches. 
 

O. After t he m inimum s hotcrete c over s pecified over t he w rapped prestressing strand ha s b een 
completed by the automated shotcrete procedure, and only if such finish requirements are shown 
on t he D rawings, t he ex terior surface shall be gi ven an ac ceptable f loat f inish t rue t o l ine and 
curvature and to details shown on the Plans. 

 
P. If a f loat f inish i s r equired on t he D rawings, pl aster or  hand-applied s hotcrete may be us ed t o 

build up and level the surface and to obtain the desired surface finish and projections. 
 

Q. The f inish c oat m ix ( if a s mooth f loat f inish i s required on t he D rawings), s hall consist of  a 
minimum of one sack of cement for each 3-1/2 cubic feet of moist plaster sand. 

 
R. If no finish requirements are shown on the Drawings, it is intended to have a natural original gun 

finish of the shotcrete cover coat. 
 

S. Contractor shall take every possible precaution to protect adjacent buildings, concrete surfaces, 
vehicles, e quipment, et c., f rom being damaged by ov ershooting s hotcrete and by m aterials 
carried away by the wind. 

 
T. Overshot shotcrete a nd rebound m aterials de posited on  t he roof s hall be  r emoved b efore i t 

adheres to the concrete surface. 
 

U. Contractor shall pay for all damages caused by his operations under this contract. 
 
3.12 SHOTCRETE TESTS 
 
 

A. All shotcrete operations, testing, and prequalifying, shall conform to the entire Section 1913A of 
the 2007 CBC. 

 
3.13 HAND PLACED SHOTCRETE FOR REPAIRS ONLY 
 
 

A. To insure a high quality shotcrete, the Contractor shall satisfy the Engineer that the nozzleman 
has had sufficient and acceptable experience in the application of structural shotcrete. 
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B. Experience gained on shotcrete pool and ditch construction will not be considered as experience 
for qualifying the nozzleman, unless approved by the Engineer. 

 
C. The nozzleman shall be capable of applying thin coats of even and uniform thickness. 

 
D. The no zzleman's s kill shall be tested and approved by  t he E ngineer bef ore he m ay s tart any  

work. 
 
3.14 RESTRICTIONS ON SHOTCRETE OPERATION 
 
 

A. Shotcrete shall not be ap plied under such strong wind conditions that a c onsiderable amount of 
cement and moisture will be removed by the wind from the mortar spray between the nozzle and 
the surface on which the shotcrete is applied. 

 
B. Shotcrete may be applied in cold weather provided the surfaces are not frozen. 

 
C. The t emperature d uring t he day  m ust be ex pected t o r ise t o at  l east 40 °F an d t he night 

temperature of the first night after the shotcrete application must not be expected to drop below 
27°F. 

 
D. The use of Type 3 Portland cement is required (when readily available) in the event shotcrete is 

applied at temperatures below 40°F. 
 

E. The Contractor may apply shotcrete under those conditions solely at his own risk. 
 

F. Whenever r ain or  f rost h as d amaged s hotcrete w hich has n ot had a c hance t o set up, s uch 
shotcrete must be removed and replaced. 

 
G. Contractor s hall c onsult with t he E ngineer t o det ermine w hether o r not  he w ill ac cept t he 

shotcrete damaged by rain or frost before applying any new layers of shotcrete. 
 
3.15 SHOTCRETE WATERCURING 
 
 

A. Intermediate layers of  shotcrete shall be kept damp by hand curing or other means no sooner 
than 12 hours after the shotcrete has been applied. 

 
B. This watercuring is not required should additional shotcrete be applied on the entire wall surface 

within the following 12 hours. 
 

C. An indiscriminate use of continuous watercure for intermediate layers should be avoided. 
 

D. Complete shotcrete surfaces, which do not receive any addi tional coatings, shall be m embrane 
cured with plastic for a pe riod of at least seven (7) days.  P lastic membrane used shall contain 
and p revent l oss of  moisture f rom shotcrete as much as possible.  M embrane curing methods 
utilizing curing compounds or wax-based residuals will not be permitted. 

 
E. Wall coatings, specified in Section 09900 – Painting and Coating, shall be applied no later than 

five (5) days after completion of  the curing.  I f conditions make i t impossible to apply coatings 
within the five (5) day period, or if no coatings are required, shotcrete shall be membrane cured 
for a period of ten (10) days instead of the seven (7) days specified here-in. 
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3.16 CLEANING AND WATERPROOFING 
 
 

A. After construction is completed, the interior of the tank shall be completely hosed out and cleaned 
of all dirt and loose material. 

 
B. Filling: 

 
1. The City will pay for filling the reservoirs the first time and shall be allowed beneficial use of 

the water used for conducting the leakage tests.  Following the leakage tests, as described in 
this S ection, t he C ontractor s hall d rain t he r eservoirs t hrough t he out let pi peline.  T he 
Contractor shall refer to Section 01115 – Construction Sequence.  

  
2. The tank shall be f illed in approximately eight-foot increments with 8 no rmal working hours 

between ea ch increment f or observation of possible leaks through r ing dr ains, w all, and 
wall-footing. 

 
C. Roof, floor and wall-footing cracks, which may have developed from drying shrinkage, shall not  

be taped o r chipped out and caulked.  A ll c racks shall be  repaired in accordance w ith Section 
03741 prior to applying the interior coating (if specified).   

 
3.17 TESTING AND REPAIRING LEAKS 
 
 

A. The City will pay for filling the tank the first time.  If the leakage test fails, the Contractor shall be 
responsible for the cost of filling the tank for subsequent tests. After filling the tank, the water level 
shall be held at the high water level for a period of 24 hours. 

 
B. The tank and the drain lines from the ring drain shall then be examined for evidence of leaks. 

 
C. All leaks shall be repaired to the satisfaction of the City. 

 
D. Any areas that, in the opinion of  the City, are exposed to contamination during the repair work 

shall be re-chlorinated to the City's satisfaction. 
 

E. Leaks in floor construction joints may be detected with the aid of a diver. 
 

F. Mud or cement deposits on the floor, when stirred up, would flow to the leak and may so indicate 
where the leaks are. 

 
G. Honeycomb and c racks a round w aterstops m ay be  det ected t hrough t apping w ith a ham mer 

along the joint. 
 

H. The City may be i nsisted upon any of these procedures when cement seeding has not stopped 
the leaks. 

 
I. Leakage through joints, which is suspected to be a result of bent over waterstops or honeycomb 

under or around waterstops will require removal of concrete around the waterstops in suspected 
areas, if directed by the Engineer. 

 
J. Chipped out concrete areas shall be properly drypacked with a mix of 1 cement to 2 coarse sand, 

after coating the existing concrete surface with an approved epoxy. 
 

K. The leakage rate of  the completed tank shall not exceed 0.05% of  the tank capacity in any 24 
hour period when tested in accordance with ACI 350 R-93.  If, at the end of 5 days the average 
daily leakage does not exceed the maximum allowable, the test shall be considered satisfactory.  
All visible running leaks shall be repaired to the satisfaction of the City.  Small damp spots (where 
visible in the case of above ground tanks) may be accepted during the first 6 months of operation; 
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should they not have healed by then, the City may order the immediate repair of such areas.  Any 
cracks, v oids, honey comb or  cold j oints s howing or  c ausing r unning l eaks of  w ater, s hall be  
epoxy pumped by qualified operators until such cracks and voids have been completely sealed.  
If leakage continues and if allowed by the City, the floor shall be covered with a minimum of two 
inches of water and pure cement shall then be spread evenly over the entire floor area at the rate 
of one sack of cement to every 1000 square feet of floor area.  The floor shall not be allowed to 
dry after the application of cement.  Should repeated cement seeding fail to seal the cracks, each 
crack s hall be pum ped and s ealed w ith a t wo-part w ater i nsensitive epox y.  I f t he C ontractor 
elects to seal the tank floor, the Contractor shall be required to remove all cement residue from 
the tank and clean to the City’s satisfaction. 
 

L. The tank shall not be backfilled until and unless the City has accepted the tests.  Once authorized 
to backfill, t he t ank shall be at  l east half f ull w hen the t ank i s backfilled.  T he backfill shall be  
placed equally around the tank as it is compacted, it shall not be piled against one portion of the 
perimeter u nevenly.  N o t rack driven equipment s hall be within 5 f eet of  t he t ank wall d uring 
backfilling operations without the approval of the City. 

 
M. This section shall be applicable during the entire specified warranty period of the tank. 

 
 
 

* * * * * * 
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 SECTION 03315 
 GROUT 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all materials for grout in accordance with the provisions of this 
Section and shall form, mix, place, cure, repair, finish, and do all other work as required to produce 
finished grout, in accordance with the requirements of the Contract Documents. 

 
B. All grouts shall be City of Los Angeles approved product.  The CONTRACTOR shall submit a copy of 

the Los Angeles Research Report with submittals. 
 

C. The following types of grout shall be covered in this Section: 
 

1. Non-Shrink Grout:  This type of grout is to be used wherever grout is shown in the Contract 
Documents, unless another type is specifically referenced. 

 
2. Cement Grout 

 
3. Epoxy Grout 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03250  Concrete Accessories. 
 
B. Section 03300  Cast-in-Place Concrete. 

 
C. Section 03314  Prestressed Concrete Tank. 

 
D. Section 03741 Pressure Injection of Cracks. 

 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference standards of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards, as applicable. 
 

1. Commercial Standards: 
 

CRD-C 621 Corps of Engineers Specification for Non-shrink Grout 
 

ASTM C 109 Test Method for C ompressive S trength of  H ydraulic C ement 
Mortars (Using 2-in or 50-mm Cube Specimens) 

 
ASTM C 531 Test Method for Linear Shrinkage and Coefficient of Thermal 

Expansion of  C hemical- Resistant Mort ars, G routs, and 
Monolithic Surfacings 

 
ASTM C 579 Test Methods for Compressive Strength of Chemical-Resistant 

Mortars and Monolithic Surfacings 
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ASTM C 827 Test Method for Early Volume Change of Cementitious Mixtures 
 
ASTM C 1107 Standard Specification for Packaged dry hydraulic cement grout 

(non-shrink) 
 

ASTM D 696 Test Method f or C oefficient of  Li near T hermal E xpansion of  
Plastics 

 
2. Other Government Standards: 

 
CSS   Caltrans Standard Specifications. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. The C ONTRACTOR s hall s ubmit c ertified t est res ults v erifying t he c ompressive s trength, 
shrinkage, and ex pansion requi rements specified herei n; and manufacturer's l iterature 
containing instructions and recommendations on the mi xing, handling, pl acement and 
appropriate uses for each type of non-shrink and epoxy grout used in the work. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Field Tests: 
 

1. Compression test specimens will be taken during construction from the first placement of each 
type of grout, and at intervals thereafter as selected by the ENGINEER to insure continued 
compliance with these specifications.  The specimens will be made by the INSPECTOR 

 
2. Compression tests and fabrication of specimens for cement grout and non-shrink grout will be 

performed as specified in ASTM C 109 at intervals during construction as selected by the 
ENGINEER.  A set of three specimens will be made for testing at 7 days, 28 days, and each 
additional time period as appropriate. 

 
3. Compression tests and fabrication of specimens for epoxy grout will be performed as specified 

in ASTM C 579, Method B, at intervals during construction as selected by the ENGINEER.  A 
set of three specimens will be made for testing at 7 days, and each earlier time period as 
appropriate. 

 
4. All grout, already placed, which fails to meet the requirements of these specifications, is subject 

to removal and replacement at the cost of the CONTRACTOR. 
 

5. The cost of all laboratory tests on grout will be borne by the CITY, but the CONTRACTOR shall 
assist the INSPECTOR in obtaining specimens for testing.  However, the CONTRACTOR shall 
be charged for the cost of any additional tests and investigation on work performed which does 
not meet  t he s pecifications.  T he C ONTRACTOR s hall s upply al l mat erials nec essary for 
fabricating and containing the test specimens. 

 
B. Construction Tolerances:  Construction tolerances shall be as specified in the Section 03300 , "Cast-

in-Place Concrete," except as modified herein and elsewhere in the Contract Documents. 
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PART 2 -- PRODUCTS 
 
 
2.1 CEMENT GROUT 
 
 

A. Cement Grout:  Cement grout shall be composed of one part cement, three parts sand, and the 
minimum amount of water necessary for the mixture to flow under its own weight.  Where needed to 
match the color of adjacent concrete, white Portland cement shall be blended with regular cement as 
needed. In addition, where needed, an approved admixture may be added to increase workability at a 
low water/cement ratio. The minimum compressive strength at 28 days shall be 4000 psi. 

 
B. Cement grout materials shall be as specified in Section 03300, "Cast-in-Place Concrete". 

 
2.2 PREPACKAGED GROUTS 
 
 

A. Non-Shrink Grout: 
 

1. Non-shrink grout shall be a prepackaged, inorganic, non-gas-liberating when tested in 
accordance with C1107, non-metallic, cement-based grout requiring only the addition of water.  
Manufacturer's i nstructions s hall be pri nted on eac h bag or ot her c ontainer i n which t he 
materials are packaged.  The specific formulation for each class of non-shrink grout specified 
herein shall be that recommended by the manufacturer for the particular application. 

 
2. Class A non-shrink grouts shall have a minimum 28 day compressive strength of 5,000 psi; shall 

have no shrinkage (0.0 percent) and a maximum 4.0 percent expansion in the plastic state 
when tested in accordance with ASTM C 827; and shall have no shrinkage (0.0 percent) and a 
maximum of 0.2 percent expansion in the hardened state when tested in accordance with CRD 
C 621. 

 
3. Class B non-shrink grouts shall have a minimum 28 day compressive strength of 5,000 psi and 

shall meet the requirements of CRD C 621. 
 

4. Application: 
 

a. Class A non-shrink grout shall be used for the repair of all holes and defects in concrete 
members which are water bearing or in contact with soil or other fill material, grouting 
under all equipment base plates, and at  all locations where grout  is specified in the 
contract documents; except, for those applications for Class B non-shrink grout and 
epoxy grout specified herein.  Class A non-shrink grout may be used in place of Class B 
non-shrink grout for all applications. 

 
b. Class B non-shrink grout shall be used for the repair of all holes and defects in concrete 

members which are not water-bearing and not in contact with soil or other fill material, 
grouting under all base plates for structural steel members, and grouting railing posts in 
place. 

 
B. Epoxy Grout: 

 
1. Epoxy grout shall be a pourable, non-shrink, 100 percent solids system.  The epoxy grout 

system shall have three components: resin, hardener, and specially blended aggregate, all 
premeasured a nd prepac kaged.  T he res in c omponent s hall not  c ontain any  non -reactive 
diluents.  Resins containing butyl glycidyl ether (BGE) or other highly volatile and hazardous 
reactive diluents are not acceptable.  Variation of component ratios is not permitted unless 
specifically recommended by the manufacturer.  Manufacturer's instructions shall be printed on 
each container in which the materials are packaged. 
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2. The chemical formulation of the epoxy grout shall be that recommended by the manufacturer for 
the particular application. 

 
3. The mixed epoxy grout system shall have a minimum working life of 45 minutes at 

75 degrees F. 
 

4. The epoxy grout shall develop a compressive strength of 5,000 psi in 24 hours and 10,000 psi in 
seven days when tested in accordance w ith A STM C  579,  Method B .  T here s hall be no 
shrinkage (0.0 percent) and a maximum 4.0 percent expansion when tested in accordance with 
ASTM C 827. 

 
5. The epoxy grout shall exhibit a minimum effective bearing area of 95 percent.  This shall be 

determined by a test consisting of filling a 2-inch diameter by 4-inch high metal cylinder mold 
covered with a glass plate coated with a release agent.  A weight shall be placed on the glass 
plate.  At 24 hours after casting, the weight and plate shall be removed and the area in plan of 
all voids measured.  The surface of the grout shall be probed with a sharp instrument to locate 
all voids. 

 
6. The peak exotherm of a 2-inch diameter by 4-inch high cylinder shall not exceed 95 degrees F 

when tested with 75 degree F material at laboratory temperature.  The epoxy grout shall exhibit 
a maximum thermal coefficient of 30 x 10-6 inches/inch/degree F when tested according to 
ASTM C 531 or ASTM D 696. 

 
7. The CONTRACTOR shall demonstrate the ability of the epoxy grout system to completely fill the 

size and depth of t he i ntended hol e, bl ockout, or area bef ore t he s ystem i s s ubmitted f or 
consideration by the ENGINEER. 

 
8. Application:  Epoxy grout shall be used to embed all anchor bolts and reinforcing steel required 

to be set in grout, and for all other applications required in the Contract Documents. 
 
2.3 CURING MATERIALS 
 
 

A. Curing materials shall be as specified in Section 03300, "Cast-in-Place Concrete" for cement grout 
and as recommended by the manufacturer of prepackaged grouts. 

 
 
2.4 CONSISTENCY 
 
 

A. The consistency of grouts shall be that necessary to completely fill the space to be grouted for the 
particular application.  Dry pack consistency is such that the grout is plastic and moldable but will not 
flow.  Where "dry pack" is called f or i n t he C ontract D ocuments, i t shall mean a grout  of  t hat 
consistency; the type of grout to be used shall be as specified herein for the particular application. 

 
 
2.5 MEASUREMENT OF INGREDIENTS 
 
 

A. Measurements for cement grout shall be made accurately by  volume us ing containers.  S hovel 
measurement shall not be allowed. 

 
B. Prepackaged grouts shall have ingredients measured by means recommended by the manufacturer. 

 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 GROUT 
W.O. NO. EW40019F 03315-5 

PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. All surface preparation, curing, and protection of cement grout shall be as specified in Section 03300, 
"Cast-in-Place Concrete".  The finish of the grout surface shall match that of the adjacent concrete. 

 
B. The manuf acturer of  C lass A  non -shrink grout  and epox y grout  shall provide on-site t echnical 

assistance upon request. All costs related to this requirement shall be borne by the CONTRACTOR. 
 

C. All mixing, surface preparation, handling, placing, consolidation, and other means of execution for 
prepackaged grout s s hall be done ac cording t o t he i nstructions and rec ommendations of the 
manufacturer. 

 
3.2 CONSOLIDATION 
 
 

A. Grout shall be placed in such a manner, for the consistency necessary for each application, so as to 
assure that the space to be grouted is completely filled. 

 
 
 
 * * * * * * 
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SECTION 03370 
 CONCRETE CURING 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The Contractor shall furnish all tools, equipment, materials, and supplies and shall perform all labor 
required to complete the work as indicated on the Drawings and specified herein. 

 
B. This section covers the work necessary for the concrete curing requirements.   

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03100  Concrete Formwork. 
 

B. Section 03300  Cast-In-Place Concrete. 
 

C. Section 03314  Prestressed Concrete Tank. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply w ith t he r eference s tandards and S tandard S pecifications of  t he G ENERAL 
REQUIREMENTS. 

 
B. Comply with the current provisions of the following Codes and Standards, as applicable. 

 
1. Federal Specifications: 
 
 UU-B-790A (Int.Amd. 1) Building P aper, V egetable F iber ( Kraft, W aterproofed, 

Waterproofed, water Repellant and Fire Resistant) 
 
2. Commercial Standards: 

 
 ACI 308   Standard Practice for Curing Concrete 
 
 ASTM C 156  Test Method for Water Retention by Concrete Curing Materials 
 
 ASTM C 171  Specifications for Sheet Materials for Concrete Curing 
 
 ASTM C 309 Specifications f or Li quid M embrane-Forming C ompounds f or 

Curing Concrete 
 
3. Government Standards: 
 

CSS    Caltrans Standard Specifications 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 CONCRETE CURING 
W.O. NO. EW40019F 03370-2 

1.5 QUALITY ASSURANCE 
 
 

A. Quality Control Data:   
 
  1. Curing C ompound:  M anufacturer's C ertification of  C ompliance, to i nclude s tatement t hat 

product meets ASTM C 309,  additional permeability requirement, and coverage.   
 
  2. Retardant For Exposed Aggregate Finish on Formed Surface:  Manufacturer's Certification of 

Compliance including statement that product is suitable for and will meet job requirements. 
 
  3. Curing method, procedures and method of application to be used shall be in compliance with 

the requirements as specified herein. 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 CURING MATERIALS 
 

A. Materials for curing concrete as specified herein shall conform to the Standard Specifications and 
the following requirements: 
 
1. Polyethylene sheet for use as concrete curing blanket shall be white and conform to ASTM 

C 171.  T he loss of  m oisture w hen d etermined i n ac cordance with t he r equirements o f 
ASTM C 156 shall not exceed 0.055 grams per square centimeter of surface. 

 
2. Polyethylene-coated w aterproof pa per s heeting f or use a s c oncrete c uring bl anket s hall 

consist of white polyethylene sheeting free of visible defects, uniform in appearance, having 
a nominal thickness of 2 mils and permanently bonded to waterproof paper conforming to 
the requirements of Federal Specification UU-B-790A (Int. Amd. 1).  T he loss of moisture, 
when det ermined i n accordance with t he r equirements of  A STM C  156, s hall not  ex ceed 
0.055 gram per square centimeter of surface. 

 
3. Polyethylene-coated bur lap f or us e a s c oncrete c uring bl anket s hall c onform to A STM C  

171. The loss of moisture, when determined in accordance with the requirements of ASTM 
C 156, shall not exceed 0.055 grams per square centimeter of surface. 

 
4.  Curing mats for use in Curing Method 6 as specified herein, shall be heav y shag rugs or 

carpets or cotton mats quilted at 4-inches on center.  Curing mats shall weigh a minimum of 
12 ounces per square yard when dry. 

 
5.  Evaporation retardant shall be a material such as Confilm as manufactured by 

Masterbuilders, Cleveland, OH; or an approved equal. 
 

B. Curing Compound: 
   
  1. Curing compound shall consist of a liquid which, when applied to fresh concrete by means of 

a spray gun, will form an impervious membrane over the exposed surfaces of the concrete. 
 
  2.  The membrane may be e ither asphaltic or  paraffin derivatives to which other waterproofing 

materials may have been added.  Concrete curing compounds shall be designated by type as 
follows:  

 
   a. Type 1 – Clear or translucent without dye 
 
   b. Type 1-D - Clear or translucent with red fugitive dye 
 
   c. Type 2 - White pigmented 
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   d. Type 3 - Light gray pigmented 
 
   e. Type 4 - Black pigmented 
 
  3. Provide curing compound meeting requirements of ASTM C 309, with additional requirement 

that permeability not exceed 0.039 gm/square cm/72 hours, when tested in accordance with 
ASTM C 156 standards.   

 
  4.  Provide evaporation retardant where required to prevent rapid evaporation of water from fresh 

exposed concrete.   
 
  5.  When pi gmented c uring c ompounds ar e us ed, a t t he t ime of  us e, the c ompound s hall be  

thoroughly mixed, with the pigment uniformly dispensed throughout the mixture. 
 
  6.  Unless ot herwise s pecified, T ype 1 -D curing c ompound s hall be us ed, ex cept t hat T ype 2  

shall be used for the top surface of bridge decks. 
 
 
2.2 FLOOR HARDENER (SURFACE-APPLIED) 
 

A. Floor hardener shall be a colorless, aqueous solution of zinc and/or magnesium fluosilicate.   
 
B. Each gallon of fluosilicate solution shall contain minimum of 2 pounds of crystals. 
 
C. All har deners s hall be f urnished by  t he C ONTRACTOR and s hall be del ivered r eady m ixed i n 

sealed original containers bearing the manufacturer's name and product identification. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 CURING AND DAMPPROOFING METHODS 
 
 

A. General:  All concrete shall be cured for not less than 10 days after placing, in accordance with the 
methods specified herein for the different parts of the work, and described in detail in the following 
paragraphs.  

 
   Surface to be Cured or Dampproofed (except bridge structures)           Method    

 
Unstripped forms 1 
 
Wall sections with forms removed 6 
 
Construction joints between footings and walls, and between floor slab 
and columns 2 
 
Encasement concrete and thrust blocks 3 
 
All concrete surfaces not specifically provided for elsewhere in this  
Paragraph 4 
 
Floor slabs on grade  5 
 
Roof and slabs not on grade 6 
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   Surface to be Cured or Dampproofed (except bridge structures)           Method    
 
Floor slabs to be covered with resilient flooring 8 
 
Exterior buried surfaces of roof slabs and basement walls 7 
 
All liquid and water retaining structures 2 

 
    1. Method 1:  Wooden forms shall be wetted immediately after concrete has been placed and 

shall be kept wet with water unt il removed.  I f s teel forms are used the exposed concrete 
surfaces shall be kept continuously wet until the forms are removed.  If forms are removed 
within 10 days of placing the concrete, curing shall be continued in accordance with Method 
6, herein. 

 
 2. Method 2:   The s urface shall be covered w ith burlap m ats which s hall be kept w et w ith 

water for the duration of the curing period, until the concrete in the walls has been placed.  
No curing compound shall be applied to surfaces cured under Method 2. 

 
 3. Method 3:  The surface shall be c overed with moist earth not less than 4 hou rs, nor more 

than 2 4 h ours, af ter t he concrete i s placed.  Earthwork operations t hat m ay dam age t he 
concrete shall not begin until at least 7 days after placement of concrete. 

 
 4. Method 4:  The surface shall be sprayed with a liquid curing compound. 

 
a.  Curing compound shall be applied in 2 coats according to the manufacturer's printed 

instructions. The direction of application of the second coat shall be perpendicular to 
the first.  The second coat shall be applied when the first coat is dry to touch, but not 
to exceed 4 hour s.  Each coat shall be applied at a rate not more than 200 square 
feet per gallon and in such a manner as to cover the surface with a uniform film which 
will seal thoroughly. 

 
b. Where the c uring c ompound m ethod is used, c are s hall be ex ercised to avoid 

damage to the seal during the curing period.  The CONTRACTOR shall maintain and 
monitor the curing compound membrane for a minimum of 10 days.  Should the seal 
be damaged or broken before the expiration of this curing period, the break shall be 
repaired i mmediately b y t he appl ication of  addi tional c uring c ompound ov er t he 
damaged portion. 

 
c.  Wherever curing compound may have been applied by mistake to surfaces against 

which concrete s ubsequently i s t o be  pl aced a nd t o w hich i t is t o ad here, s aid 
compound shall be e ntirely removed by wet sandblasting just prior to the placing of 
new concrete. 

 
d.  Application of the curing compound to the concrete shall commence as soon as the 

finished surface of the concrete reaches a uniformly damp appearance with no free 
water on t he surface.  Curing compound shall also be applied no later than 2 h ours 
after removal of  forms f rom contact with formed surfaces o r af ter the placement of  
concrete on the subgrade.  At any point, the application rate shall be within 50 square 
feet per gallon of the nominal rate and the average application rate shall be within 25 
square feet per gallon of the nominal rate specified when tested in accordance with 
California Test 535.  

 
e.  Repairs required to be made to formed surfaces shall be made within the said 2-hour 

period; provided, however, t hat any  such repairs which cannot be m ade w ithin the 
said 2-hour period shall be delayed until after the curing compound has been applied.  
When r epairs ar e t o be made t o a n area on which curing compound ha s been  
applied, t he ar ea i nvolved s hall f irst be w et-sandblasted t o r emove t he curing 
compound, following which repairs shall be made as specified herein. 
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f.  At the time of use, pigmented curing compounds shall be maintained in a thoroughly 
mixed condition.  C ontainers of  curing compound shall remain a ir-tight when not in 
use. 

 
g.  The CONTRACTOR s hall a pply curing c ompound i n t he pr esence of t he 

INSPECTOR. Curing compound shall be appl ied to form a c ontinuous and u niform 
membrane. 

 
 5. Method 5:   Immediately a fter t he concrete h as be en s creeded, i t s hall be t reated with a 

liquid evaporation retardant.  T he retardant shall be used again after each work operation 
as necessary to prevent drying shrinkage cracks. 

 
a. Immediately after ea ch s quare f oot of  t he c oncrete ha s b een f inished, i t s hall be  

given a coat of curing compound in accordance with Method 4, herein.  Not less than 
one hour nor more than 4 hours after the coat of curing compound has been applied, 
the surface shall be wetted with water delivered through a fog nozzle, and concrete-
curing bl ankets shall be  pl aced on  the s labs.  The curing blankets s hall be  
polyethylene sheet, polyethylene-coated waterproof paper sheeting or polyethylene-
coated burlap.  The blankets shall be laid with the edges butted together and with the 
joints between s trips s ealed with 2 -inch wide s trips of sealing tape or  w ith edge s 
lapped not  l ess t han 3-inches a nd f astened t ogether w ith a waterproof c ement t o 
form a continuous watertight joint. 

 
b. The curing blankets shall be l eft in place during the 10-day curing per iod and shall 

not be removed until after concrete for adjacent work has been placed.  Should the 
curing bl ankets be come torn o r ot herwise i neffective, t he C ONTRACTOR s hall 
replace damaged sections.  D uring the first 3 days of the curing period, no traffic of 
any nat ure a nd no depositing, t emporary or  otherwise, of  any  m aterials shall be  
permitted on  t he curing b lankets.  D uring t he r emainder of  t he curing p eriod, f oot 
traffic and t emporary de positing of  m aterials t hat i mpose l ight pr essure will be  
permitted only on t op of  p lywood sheets 5/8-inch m inimum thickness, l aid over the 
curing bl anket.  T he CONTRACTOR shall add w ater un der t he c uring bl anket as  
often as necessary to maintain damp concrete surfaces at all times. 

 
 6. Method 6:   Concrete slabs shall b e t reated with an ev aporation r etardant a s specified i n 

Method 5.   T he concrete shall be kept continuously wet by  the appl ication of  water for a  
minimum period of  at least 10 consecutive days beginning immediately af ter the concrete 
has been placed or forms removed.  Heavy curing mats shall be used as a curing medium 
to retain the moisture during the curing per iod.  T he curing medium shall be weighted o r 
otherwise held in place to prevent being dislodged by wind or any other causes.  Until the 
concrete surface is covered with the curing medium the entire surface shall be kept damp 
by applying water using nozzles that atomize the flow so that the surface is not marred or 
washed.  T he curing blankets and concrete shall be kept continuously wet by the use of  
sprinklers or other means both during and af ter normal working hours.  I mmediately af ter 
the application of water has terminated at the end of the curing period, the curing medium 
shall be removed and curing compound immediately applied in accordance with Method 4, 
herein.  T he CONTRACTOR shall di spose of  ex cess w ater f rom t he curing ope ration to 
avoid damage to the work. 

 
 7. Method 7: 
 

a. Method 6 shall be used for curing. 
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b. Immediately after completion of curing the surface shall be sprayed with a 
dampproofing agent  consisting of  an asphalt em ulsion.  A pplication s hall be in 2 
coats.  The first coat shall be diluted to 1/2 strength by the addition of water and shall 
be s prayed o n s o as t o provide a m aximum c overage r ate of 10 0 s quare f eet per  
gallon of di lute s olution.  T he s econd coat shall consist of  an a pplication of  the 
specified material, undiluted, and shall be sprayed on so as to provide a m aximum 
coverage rate of  100 s quare f eet pe r gal lon. Dampproofing material shall be as  
specified herein. 

 
c. As soon as the asphalt emulsion, applied as specified herein, has taken an initial set, 

the entire area thus coated shall be coated with whitewash.  Any formula for mixing 
the whitewash may be us ed which produces a uni formly coated white surface and 
which so remains until placing of the backfill.  Should the whitewash fail to remain on 
the s urface until t he b ackfill i s placed, t he C ONTRACTOR s hall appl y additional 
whitewash. 

 
 8. Method 8:   Floor slabs to be covered with resilient flooring shall be coated with an asphaltic 

membrane curing compound such as Hunt’s Process Black, or an approved equal. 
 
3.2 EVAPORATION RETARDANT APPLICATION   PROTECTION 
 
 

A. Spray onto surface of fresh concrete immediately after screeding to react with surface moisture.   
 

B. Reapply after smoothing surface with a bull float to ensure continuous, compacted monomolecular 
layer until final finishing is completed.   

 
C. After finishing, apply water curing as specified.   

 
3.3 CURING AND PROTECTION IN COLD WEATHER 
 
 

A. Concrete shall no t be  placed dur ing cold weather where conditions would require procedures as  
specified in ACI 306. 

 
B. The Engineer, at his option, may allow cold weather placement of concrete if an extended period of 

cold weather is anticipated. 
 
C. Water c uring of  c oncrete m ay be r educed t o 6  days dur ing periods w hen t he m ean dai ly 

temperature i n t he v icinity of  t he w orksite is l ess than 40 degr ees F ; pr ovided t hat, dur ing t he 
prescribed period of water curing, when temperatures are such that concrete surfaces may freeze, 
water curing shall be temporarily discontinued. 

 
D. Concrete c ured by  an appl ication o f c uring c ompound w ill r equire no addi tional pr otection from 

freezing if the protection at 50 degrees F for 72 hours is obtained by means of approved insulation 
in contact with the forms or concrete surfaces; otherwise, the concrete shall be protected  against 
freezing t emperatures f or 72 hour s i mmediately following 72 hour s pr otection at  50 degr ees F .  
Concrete c ured by  w ater c uring s hall be pr otected agai nst freezing t emperatures f or 3 days 
immediately following the 72 hours of protection at 50 degrees F. 

 
E. Discontinuance of  pr otection agai nst freezing t emperatures s hall be s uch t hat t he dr op i n 

temperature of any portion of the concrete will be gradual and will not exceed 40 degrees F in 24 
hours.  In the spring, when the mean daily temperature rises above 40 degrees F for more than 3 
successive days, the specified 72 -hour protection a t a temperature not  l ower than 50 degr ees F  
may be di scontinued for as  l ong as  t he m ean dai ly t emperature r emains abov e 40 degr ees F ; 
provided, that the concrete shall be protected against f reezing temperatures for not  less than 48 
hours after placement. 
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F. Where artificial heat is employed, special care shall be taken to prevent the concrete from drying.  
Use of unvented heaters will be permitted only when unformed surfaces of concrete adjacent to the 
heaters ar e protected for t he first 24 hours f rom a n ex cessive carbon di oxide at mosphere by  
application o f c uring c ompound; pr ovided, that the us e of  c uring c ompound f or such s urfaces i s 
otherwise permitted by these Specifications. 

 
3.4 CLEAR HARDENER APPLICATION (SURFACE APPLIED) 
 
 

A. Before app lication, thoroughly c ure floors t o r eceive hardener f or minimum 28  days, k eep c lean, 
unpainted, free from membrane curing compounds, and dry with all work above them completed.   

 
B. Do not use curing compounds where floor hardeners are specified.  Use water curing only. 
 
C. Apply hardener evenly, using three coats, allowing 24 hours between coats as follows: 

 
  1. First Coat:  1/3 strength, second coat 1/2 strength, and third coat 2/3 strength, mix with water.   
 
  2. Apply each coat so as to remain wet on surface for 15 minutes.   
 
  3. Apply approved hardeners in accordance with manufacturer's instructions.   
 
  4. After final coat is completed and dry, remove surplus hardener from surface by scrubbing and 

mopping with water.   
 
 
 
 * * * * * * 
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SECTION 03741 
PRESSURE INJECTION OF CRACKS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. This section covers the repair of cracks in concrete by the injection of an epoxy resin adhesive. 
 
1.2 REFERENCE STANDARDS 
 
 

A. The p ublications l isted be low f orm p art of  t his specification t o t he ex tent r eferenced a nd ar e 
referred to in the text by the basic designation only.  Reference shall be made to the latest edition 
of said standards unless otherwise called for. 
 
ASTM D695 - Test method for Compressive Properties of Rigid Plastics 

 
1.3 REPAIR CRITERIA 
 
 

Cracks in concrete at least 0.02 inches in size shall be repaired. 
 
 
1.4 QUALIFICATIONS 
 

A. Epoxy injection shall be performed by a certified applicator. 
 
B. Contractor’s/Subcontractor’s operator engaged in the epoxy injection process shall have 

satisfactory operator ex perience i n t he m ethods o f r estoring concrete s tructures ut ilizing t he 
specific epoxy injection process indicated.  O perator’s experience shall include previous repairs 
of cracked or damaged concrete structures, the technical knowledge of correct material selection 
and use, and the operation, maintenance and trouble shooting of equipment. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 EPOXY RESIN ADHESIVE FOR INJECTION 
 
 

A. Epoxy adhesive grout shall be a 100 percent solids 2-part water insensitive low-viscosity epoxy 
resin s ystem.  E poxy s hall be s uitable f or gr outing bot h dr y an d dam p c racks.  E poxy s hall 
develop a m inimum t ensile s trength (ASTM D 695) of 6, 000 p si and a m inimum c ompressive 
strength of  8 ,000 p si.  E poxy s hall b e S ELECT B OND G P-4440, as  m anufactured by  SPC, 
Upland, CA, or equivalent. 

 
2.2 SURFACE SEAL 
 
 

A. The surface seal m aterial i s t hat material u sed t o confine t he i njection adh esive i n t he f issure 
during injection and cure. 
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B. The surface seal material shall have adequate strength to hold injection fittings firmly in place and 
to resist injection pressures adequately to prevent leakage during injection. 

 
C. The m aterial s hall b e f rom t he s ame manufacturer of  t he epox y r esin a dhesive and be of a 

compatible material. 
 
2.3 EQUIPMENT FOR INJECTION 
 
 

A. The eq uipment us ed t o m eter an d m ix t he t wo i njection ad hesive c omponents and i nject t he 
mixed adhesive into the crack shall be portable, positive displacement type pumps with interlock 
to provide positive ratio control of  exact proportions of the two components at  the nozzle.  T he 
pumps shall be electric or air powered and shall provide in-line metering and mixing. 

 
B. The injection equipment shall have automatic pressure control capable of discharging the mixed 

adhesive at any pre-set pressure up to 200 psi plus or minus 5 psi and shall be equipped with a 
manual pressure control override. 

 
C. The injection equipment shall have the capability of maintaining the volume ratio for the injection 

adhesive prescribed by the manufacturer of  the adhesive w ithin a tolerance of plus or  minus 5 
percent by volume at any discharge pressure up to 200 psi. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 PREPARATION 
 
 

A. Surface adjacent to cracks or other areas of application shall be cleaned of dirt, dust, grease, oil, 
efflorescence or  ot her f oreign m atter which m ay be det rimental t o t he i ntegrity of  t he b ond 
between the epoxy and the injection surface.  Acids and corrosives shall not be permitted. 

 
B. Entry por ts shall be provided along the crack at intervals of  not  more than the thickness of  the 

concrete being repaired.  Ports shall be compatible with pressure injection equipment. 
 
C. Surface s eal m aterial shall be ap plied t o t he f ace of t he c rack between t he entry po rts.  For 

through cracks, surface seal shall be applied to both faces. 
 
D. Enough time for the surface seal material to gain adequate strength shall pass before proceeding 

with the injection. 
 
3.2 EPOXY INJECTION 
 
 

A. Injection of epoxy adh esive s hall begin at  l ower ent ry po rt and continue unt il t here i s an 
appearance of epoxy adhesive at the next entry port adjacent to the entry port being pumped. 

 
B. When epoxy adhesive travel is indicated by appearance at the next adjacent port, injection shall 

be discontinued on the entry port being pumped, and epoxy injection shall be transferred to the 
next adjacent port where epoxy adhesive has appeared. 

 
C. Epoxy adhesive injection shall be performed continuously until cracks are completely filled. 
 
D. If port to port travel of epoxy adhesive is not indicated, the work shall immediately be stopped and 

the Engineer of Record notified. 
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3.3 FINISHING 
 
 

A. When cracks ar e completely f illed, ep oxy adhe sive s hall be cured t o s ufficient t ime t o al low 
removal of surface seal without any draining or runback of epoxy material from cracks. 

 
B. Surface seal m aterial a nd i njection a dhesive r uns or  s pills shall be  r emoved f rom concrete 

surfaces. 
 
C. The face of the crack shall be finished flush to the adjacent concrete showing no indentations or 

protrusions caused by the placement of entry ports. 
 
3.4 PRESSURE TEST 
 
 

A. The mixing head of the injection equipment shall be connected and the equipment run until clear 
uniformly mixed m aterial f lows i nto t he purge pail.  The operator s hall e ngage t he eq uipment 
shut-off nozzle valve and subsequently bump the on-off switch while monitoring pressure on psi 
gauge until the pressure reaches 200 psi.  Pressure gauge shall be monitored for one minute.  If 
pressure is maintained between 190-200 psi, check valves shall be considered to be functioning 
properly a nd t he injection m ay pr oceed.  I f pr essure dr ops b elow 1 90 p si, Contractor s hall be  
required t o hav e ne w s eals i nstalled on t he c heck valves and t he e quipment s hall b e 
subsequently retested. 

 
B. The p ressure test shall be run for each i njection unit at  t he beginning and after meal b reak of  

every shift that the unit is used in the work of crack repair. 
 
C. The adequacy and accuracy of the equipment shall be solely the responsibility of the Contractor. 

 
3.5 RATIO TEST 
 
 

A. The e poxy m ixture r atio s hall be monitored c ontinuously w hile i njecting by pl acing a strip of 
masking tape on the sides of the A and B reservoirs full height.  After filling reservoirs, the A and 
B l evels s hall be m arked and m onitored w hile running i njection machine i nto pur ge pai l f or a  
period of one minute. 

 
B. The ratio test shall be run for each injection unit at the beginning and after meal break of every 

shift that the unit is used in the work of crack repair. 
 
3.6 PROOF OF RATIO AND PRESSURE TEST 
 
 

A. At al l t imes during t he c ourse of  t he w ork t he C ontractor shall k eep c omplete and ac curate 
records available to the Engineer of the pressure and ratio tests specified above. 

 
B. In addition, the Engineer at any time without prior notification of the Contractor, may request the 

Contractor to conduct the tests specified above in the presence of the Engineer. 
 
 
 

* * * * * * 
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SECTION 03936 
WATER LEAKAGE TEST FOR CONCRETE STRUCTURES 

 
 
 
PART 1 -  GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish labor, tools and equipment to perform specified leakage tests 
for concrete water holding structures. 

 
1.2 SUBMITTALS 
 
 

A. All submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. Shop Drawings: Submit leak repair methods. 
 
 
PART 2 -  PRODUCTS (NOT USED) 
 
 
PART 3 -  EXECUTION 
 
 
3.1 WATER LEAKAGE TEST 
 
 

A. Test the Following Concrete Water Holding Structures for Leakage: 
 

1. Underground Concrete Reservoir. 
 

2. Pump Stations and all miscellaneous concrete structures containing liquid. 
 

B. Before Testing Water Holding Structures for Leakage: 
 

1. Backfill excavations to top of structure foundations. 
 

2. Cure concrete and obtain specified concrete compressive strength. 
 

3. Do not apply brick facing or other materials that will cover concrete surfaces until after testing 
water holding structures for leakage. 

 
C. Isolate sections of water holding structures that can be isolated in actual operation. Test sections 

separately for leakage. 
 

D. Close valves and gates to structures. 
 

E. Fill water holding structures with water to maximum liquid level indicated on the Drawings. 
 

F. Make other equipment such as stop gates, sluice gates, valves, and temporary bulkheads 
watertight, or measure leakage through other equipment by methods acceptable to ENGINEER. 
Do not base leakage upon manufacturer's estimates 
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G. Determine evaporation by floating evaporation pans in structures during testing. 
 

H. Examine concrete surfaces for leaks and damp spots during first 24 hours after filling structures. 
 

I. When Leaks or Damp Spots Appear on Exposed Surfaces: 
 

1. Mark visible leaks and damp spots. 
 

2. Drain structures of water after minimum 24 hours of being full. 
 

3. Repair defects causing leaks and damp spots by epoxy injection on both interior and exterior 
of structures. 

 
4. Refill water holding structures. 

 
5. Repeat testing and repair process until no leaks or damp spots appear. 

 
J. When no leaks or damp spots appear after 24 hours of being full, measure change in water 

volume during the next 24 hours. 
 

K. When water volume loss exceeds 0.10 percent of water volume originally held with allowance for 
equipment leakage, evaporation, and precipitation: 

 
1. Determine cause of volume loss. 

 
2. Drain structures of water. 

 
3. Repair defects causing loss of water volume. 

 
4. Refill water holding structures. 

 
5. Repeat testing and repair process until volume loss does not exceed 0.10 percent of water 

volume originally held in 24 hours. 
 
 
 

* * * * * 
 



 

Division 05  Metals 
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SECTION 05120 
STRUCTURAL STEEL 

 
 
 

PART 1 - GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The C ONTRACTOR s hall f urnish, f abricate, a nd i nstall, t he s tructural steel f raming a nd al l 
appurtenant metal parts required for permanent connection of the structural steel, complete, all in 
accordance with the requirements of the Contract Documents and shall include the requirement 
that the CONTRACTOR design all temporary construction braces and sequences of erection. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of  the following Sections or  D ivisions applies to the WORK of  this Section.  Other 
Sections of  the Specifications, not  referenced below, shall also apply to the extent required for 
proper performance of this WORK. 

 
1. Section 02200 Earthwork 

 
2. Section 03315 Grout 

 
3. Section 05500 Miscellaneous Metalwork. 

 
4. Section 09800 Protective Coating. 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with reference specifications of the GENERAL REQUIREMENTS. 
 
B. American Institute of Steel Construction: 

 
1. AISC "Code of Standard Practice for Steel Buildings and Bridges." 

 
2. AISC "Manual of Steel Construction - Allowable Stress Design" 

 
3. AISC "Sp ecification f or St ructural St eel  Bu ildings - Allowable S tress D esign and P lastic 

Design" and including the "Commentary" 
 

4. AISC "Specifications for Structural Joints Using ASTM A325 or A490 Bolts" approved by the 
Research Council on Structural Connections of the Engineering Foundation. 

 
C. American Welding Society: 

 
1. AWS D1.1  Structural Welding Code - Steel. 

 
2. AWS B2.1  Welding Procedure and Performance Qualification 

 
D. American Society for Testing and Materials: 

 
1. ASTM A36 Structural Steel 
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2. ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless, 
Grade B 

 
3. ASTM A153 Zinc Coating (Hot Dip) on Iron and Steel Hardware 
 
4. ASTM A193 Alloy-Steel a nd S tainless Steel B olting M aterials f or H igh T emperature 

Service 
 
5. ASTM A194 Carbon and A lloy S teel N uts f or B olts f or High P ressure a nd H igh 

Temperature Service 
 
6. ASTM A307 Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 
 
7. ASTM A325 High-Strength Bolts for Structural Steel Joints 
 
8. ASTM A354 Quenched and Tempered Alloy Steel Bolts, Studs, and Other Externally 

Threaded Fasteners. 
 
9. ASTM A449 Hex Cap Screws, Bolts and S tuds, S teel, Heat T reated 120/105/90 ksi 

Minimum Tensile Strength, General Use 
 
10. ASTM A500 Cold-Formed W elded and  S eamless Carbon S teel Structural T ubing i n 

Rounds and Shapes, Grade B 
 
11. ASTM A501 Hot-Formed Welded and Seamless Carbon Steel Structural Tubing 
 
12. ASTM A563 Carbon and Alloy Steel Nuts 
 
13. ASTM A572 High Strength Low-Alloy Columbium-Vanadium Structural Steel. 
 
14. ASTM A671 Electric-Fusion-Welded S teel P ipe f or A tmospheric and L ower 

Temperatures. 
 
15. ASTM A992 Structural Steel Shapes. 
 
16. ASTM F436 Hardened Steel Washers. 
 

E. References herein to "Building Code" shall mean the California Building Code (CBC) and the City 
of Los Angeles Building Code. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. Certified copies of  m ill r eports covering c hemical and m echanical pr operties f or eac h t ype of  
structural steel. 

 
C. Certified copies of test reports for high-strength bolts shall be furnished in accordance with ASTM 

A325. 
 

D. Shop dr awings s hall i nclude al l s hop and er ection det ails showing al l m embers a nd t heir 
connections, anchor bolt layouts, schedules for fabrication procedures, and diagrams showing the 
sequence of erection.  M embers and connections for any portion of the structure not shown on 
the contract drawings shall be detailed by the fabricator and indicated on the shop drawings.  All 
welds shall be indicated by s tandard welding symbols of  the AWS.  S hop drawings shall show 
reference marks and  cross references to drawings.  Fabricator shall be responsible for correct 
interpretation of  design drawings and shall call to the ENGINEER's at tention any discrepancies 
found o n d esign drawings.  N o d eviation s hall b e m ade from des ign drawings without pr ior 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 STRUCTURAL STEEL 
W.O. NO. EW40019F 05120-3 

approval i n writing. Shop dr awings shall c onform to A ISC r ecommendations and s pecifications 
and shall show all holes, etc. required for other work. 

 
E. Prior to erection, the CONTRACTOR shall submit an erection plan of the structural steel framing.  

This erection plan shall conform to the requirements of the AISC Code of Standard Practice for 
Steel Building and B ridges.  T he erection plan shall describe al l necessary temporary supports, 
including the sequence of installation and removal. 

 
F. Welding p rocedures and welder certifications f or s hop a nd f ield w elders shall be s ubmitted i n 

triplicate, di rectly t o t he E NGINEER f rom a r ecognized t esting l aboratory, w ith c opies t o t he 
CONTRACTOR and others as required. 

 
G. Copies of r eports of  t ests an d i nspection conducted on shop and f ield welded and b olted 

connections shall be submitted to the ENGINEER. 
 
1.5 QUALITY ASSURANCE  
 
 

A. Fabrication, Shop Inspection and Tests. 
 

1. Shop I nspection s hall be i n a ccordance with SAMPLING, TESTING AND FABRICATION 
INSPECTION of t he GENERAL REQUIREMENTS. T he CONTRACTOR s hall f urnish al l 
facilities for the inspection of  materials and workmanship in the shop and t he INSPECTOR 
shall be allowed free access to the necessary parts of the work. The INSPECTOR shall have 
the aut hority t o r eject any  m aterials or  w ork no t m eeting t he r equirements of  t hese 
Specifications.  A pproval of  t he w ork by  t he I NSPECTOR, how ever, s hall not r elieve t he 
CONTRACTOR of the responsibility of providing a fabricated structure that is in accordance 
with the drawings and specifications. 

 
2. The CONTRACTOR shall pr ovide m ill t est r eports, c overing t he c hemical and p hysical 

properties of the steel used in the work. 
 

3. High-strength bol ts s hall be i nspected using o ne of t he p rocedures set f orth in t he current 
AISC Specification for Structural Joints Using ASTM A325 or A490 Bolts. 

 
4. Liqualification tests, i ncluding those for weld repair, shall be  submitted to and approved by  

the ENGINEER prior to their use in fabrication. 
 

5. All welds and welded headed anchors shall be v isually inspected by qualified personnel as 
per AWS D1.1. 

 
6. Thirty percent of full penetration welds shall be fully ul trasonically or radiographically tested 

by qualified Inspectors as per AWS D1.1.  However, when approved by the ENGINEER, the 
nondestructive testing rate for an individual welder or welding operator may be reduced to 10 
percent, provided the reject rate is demonstrated to be 5 percent or less of the welds tested 
for the welds or  welding operator.  T he fabricator quality controller shall perform al l test at  
their own expense. 

 
7. Ten percent of partial penetration, fillet, plug, and slot welds, shall be tested using magnetic 

particle o r dye pen etrant m ethods by  qual ified I nspectors a s p er A WS D1.1.  Magnetic 
particle testing shall be in accordance with ASTM E709.  If more than twenty percent of the 
tested welds fail the test, additional welds as determined by the ENGINEER, shall be tested. 
The fabricator quality controller shall perform all test at their own expense. 

 
8. The CONTRACTOR shall not ify the ENGINEER of any non-destructive testing failure result 

prior to repair. 
 

9. The CONTRACTOR shall maintain records of non-destructive testing qualifications of testing 
personnel and submit them to the ENGINEER on request. 
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10. Welds that are required by the ENGINEER to be corrected or redone, shall be retested as 
directed, at the CONTRACTOR’s expense and to the satisfaction of the ENGINEER and the 
INSPECTOR. 

 
1.6 FIELD INSPECTION AND TESTING  
 
 

A. The E NGINEER a nd t he I NSPECTOR reserve t he r ight t o i nspect t he w ork at al l t imes.  The 
CONTRACTOR shall provide temporary ladders, steps, scaffolding, planking, etc., necessary for 
safe access to the work to be inspected. 

 
B. Field inspection may include, but not be limited to, the following: 

 
1. Inspection of erection steel work for conformance with this specification and the drawings. 

 
2. Inspection of  hi gh strength bol ted connections i n accordance w ith A ISC specification f or 

structural joints using ASTM A325 or A450 bolts. 
 

3. Verification o f w elding procedures specification, w elding p rocedures, and q ualifications of  
welding operators, welders and tackers in accordance with AWS D1.1. 

 
4. Visual i nspection of  f ield welds and f ield welded headed anchors i n accordance with AWS 

D1.1. 
 

C. Non-destructive testing of field welds shall include, but not be limited to, the following: 
 

1. Thirty percent of full penetration welds shall be fully ul trasonically or radiographically tested 
by qualified personnel as per AWS D1.1.  If more than ten percent of the tested welds fail the 
test, additional welds as determined by the ENGINEER, shall be tested. 

 
2. Ten percent of partial penetration, fillet, plug, and slot welds, shall be tested using magnetic 

particle or dye penetrant methods by qualified personnel as per AWS D1.1.  Magnetic particle 
testing shall be in accordance with ASTM E709.  I f more than twenty percent of  the tested 
welds fail the test, additional welds as determined by the ENGINEER, shall be tested. 

 
3. The CONTRACTOR shall not ify the ENGINEER of any non-destructive testing failure result 

prior to repair. 
 

4. The C ONTRACTOR s hall maintain r ecords of non-destructive t esting a nd qualifications of  
testing personnel and submit them to the ENGINEER on request. 

 
5. The costs of all tests specified herein shall be borne by the CONTRACTOR. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. Rolled W-shapes: ASTM A992. T , M, and S-shapes and plates: ASTM A572 Grade 50,  unless 
noted otherwise. 

 
B. Rolled C and L-shapes: ASTM A36. 

 
C. All stainless steel shapes and plates shall be ASTM A167, Type 316. 

 
D. Structural steel pipe shall be ASTM A53 Type E or Type S, Grade B. 
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E. Rectangular and round hollow structural shapes (HSS): ASTM A500, Grade B. 
 

F. E-70 - T4 weld metal shall not be used for any welds.  All welds indicated in lateral braced frames 
shall be made with filler metal with a notch toughness of 20 ft-pounds minimum at zero degrees 
Fahrenheit. 

 
G. Bolts for structural framing connections shall be ASTM A325 with heavy hexagonal nuts and load-

indicator washers or t ension set b olts unl ess ot herwise i ndicated.  B olts us ed t o c onnect 
dissimilar metals shall be ASTM A193 and A194, Type 316 stainless steel. 

 
H. Machine bolts and anchor bol ts together w ith nuts and washers shall conform to ASTM A 307  

unless otherwise noted.  They shall be hot-dip galvanized.  Galvanizing shall be heavy-duty (not 
less than 1.25 ounces per square foot), and shall conform to ASTM A153.  These bolts shall be 
installed with self-locking nuts or with lock washers and plain nuts. 

 
I. Welded an chor s tuds shall be hea ded c oncrete an chor s tuds (HAS), de formed ba r an chors 

(DBA), or threaded anchor studs (TAS) as indicated on the Drawings and as supplied by Nelson 
Stud W elding C ompany, Lor ain, O H; O mark I ndustries, K SM F astening Systems Division, 
Seattle, WA; or equal. 

 
J. Adhesive concrete anchors shall be RE 500 (LARR 25514) as manufactured by Hilti 

Incorporated, Simpson Set Adhesive (LARR 25279) as manufactured by Simpson, or  approved 
equal. 

 
K. Structural steel shall be cleaned and coated with a shop paint primer; except, that primer shall be 

omitted for members to be galvanized coating or fire proofed with no further coating. 
 

L. All s tructural members shall be  f urnished f ull l ength w ithout splices unless ot herwise n oted o r 
approved by the ENGINEER. 

 
 
PART 3 - EXECUTION 
 
 
3.1 MEASUREMENT 
 
 

A. The C ONTRACTOR s hall v erify al l di mensions, gr ades, el evations, j ob conditions, an d shall 
make any field measurements necessary and shall be fully responsible for accuracy and layout of 
work.  The CONTRACTOR shall review the Drawings and any discrepancies shall be reported to 
the ENGINEER for clarification prior to starting fabrication.   

 
3.2 FABRICATION 
 
 

A. Fabricate items of structural steel in accordance with the Drawings, AISC Specifications, and as 
indicated on the f inal reviewed shop drawings.   Fabrication and assembly shall be done in the 
shop to the greatest extent possible. 

 
B. Properly mark and matchmark materials for field assembly.  

 
C. Where finishing is required, complete the assembly, including bolting and welding of units, before 

start of finishing operations. 
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3.3 CONNECTIONS 
 
 

A. Unless ot herwise i ndicated on t he drawings, m inimum bea m f raming c onnections shall be i n 
accordance with AISC Manual of Steel Construction.  All connections of beams, except handrails, 
ladders and gi rt connections, shall be bolted with high-strength bolts to provide slip critical type 
connections using direct tension load indicator washers or tension set bolts.  Beam connections 
shall h ave a  m inimum of  t wo 3/ 4-inch hi gh-strength bol ts unl ess ot herwise i ndicated.  A ll 
connections unless s hown ot herwise shall dev elop f ull s trength of  m embers j oined an d shall 
conform t o A ISC s tandard c onnections.  I nstallation of  bol ts s hall be i n ac cordance with t he 
manufacturer's recommendations and AISC Specification for Structural Joints using ASTM A 325. 

 
B. Double-angle members shall be connected together in accordance with AISC specification, with a 

3/4-inch diameter, high-strength bolt and a filler plate or welded filler plate. 
 

C. Column ends shall be square and milled to have full bearing at splices and at end plates. 
 

D. The C ONTRACTOR  shall not ify t he I NSPECTOR t o m ake  ar rangements t o i nspect hi gh 
strength bolted connections and w elded connections and t o p erform t esting and  p repare t est 
reports.  T his inspection shall be i n addition to the inspection specified in subsections 1.5A and 
1.5B of this specification. 

 
3.4 WELDED CONSTRUCTION: 
 
 

A. Comply with AWS D1.1 Code for procedures, appearance, and quality of welds and welders, and 
methods used in correcting welding work.   

 
B. Stainless s teel w elding s hall c onform t o t he det ails and s tandards o f w orkmanship of  t his 

specification and AWS D1.6, except that the prequalified welds for carbon steel are not applicable 
to stainless steel.  Welders and weld procedures for stainless steel shall be specifically qualified 
per AWS B2.1 f or t he t ype of  s tainless s teel t o be w elded.  W elders and weld pr ocedures f or 
welding of stainless steel to carbon steel shall be qualified per AWS B2.1. 

 
C. Unless otherwise shown, all butt and bevel welds shall be complete penetration.   

 
3.5 HOLES FOR OTHER WORK 
 
 

A. Provide holes as necessary or as indicated for securing other work to structural steel framing, and 
for the passage of other work through steel framing members.  Provide threaded nuts welded to 
framing, and  ot her s pecialty i tems as  s hown t o r eceive ot her w ork.  N o t orch cut hol es ar e 
permitted.   

 
3.6 SHOP PAINT PRIMER 
 
 

A. Apply s hop paint pr imer in ac cordance w ith S ection 09800, " Protective C oating".  O mit s hop 
applied primer in the following cases:  at field weld locations, at contact surfaces of high strength 
bolted c onnections, w here a por tion of  a m ember i s t o be em bedded i n c oncrete, an d w here 
galvanize coating or fire proofed with no further coating is required.  Remove all slag from welds 
before painting. 

 
3.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 
 

A. Load structural members in such a manner that they may be t ransported and unloaded without 
being excessively stressed, deformed, or otherwise damaged.   
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B. Protect s tructural s teel m embers a nd pac kaged materials f rom c orrosion and det erioration.  
Material shall be stored in a dr y area and shall not be placed in direct contact with the ground.  
Do not place materials on the structure in a manner that might cause distortion or damage to the 
members o r the s upporting s tructures.  R epair o r replace d amaged m aterials or structures a s 
directed. 

 
3.8 ERECTION 
 
 

A. The CONTRACTOR shall comply with the AISC Specifications and Code of  Standard Practice, 
and with specified requirements. 

 
B. High-strength bol ts shall be i nstalled i n ac cordance w ith t he A ISC S pecification f or S tructural 

Joints using ASTM A325 or ASTM A490.  The connections shall be the "slip - critical type" class 
"A." 

 
C. Anchor bolts and other c onnectors r equired for s ecuring s tructural s teel to i n-place w ork, and 

templates and other devices for presetting bolts and other anchors to accurate locations shall be 
furnished. 

 
3.9 SETTING BASES AND BEARING PLATES 
 
 

A. Prior to the placement of non-shrink grout beneath base and bearing plates, the bottom surface of 
the pl ates shall be c leaned of  al l bond -reducing m aterials, an d c oncrete an d m asonry be aring 
surfaces shall also be cleaned of all bond-reducing materials and roughened to improve bonding. 

 
B. Set loose and attached baseplates and bearing plates for structural members on wedges, leveling 

nuts, or other adjustable devices.   
 

C. Tighten the anchor bolts after the supported members have been positioned and plumbed. 
 

D. Grouting of baseplates shall be done with non-shrink gout, of flowable consistency, as specified 
in Section 03315 "Grout".  Grouting shall be completed prior to placing loads on the structure. 

 
3.10 FIELD ASSEMBLY 
 
 

A. Set s tructural f rames a ccurately t o t he l ines a nd elevations i ndicated.  A lign an d a djust t he 
various members to form a par t of a c omplete frame or structure before permanently fastening.  
Clean bearing surfaces and other surfaces which will be in permanent contact before assembly.  
Perform necessary adjustments to compensate for discrepancies in elevations and alignment. 

 
B. Level and plumb individual members of the structure within specified AISC tolerances.  

CONTRACTOR shall p rovide a nd install al l t emporary b racing n ecessary t o carry construction 
loads until the structure has been completed. 

 
C. Establish required leveling and plumbing measurements at the main operating temperature of the 

structure. 
 
3.11 MISFITS AT BOLTED CONNECTIONS 
 
 

A. Where m isfits i n e rection bolting a re encountered, t he CONTRACTOR shall immediately notify 
the ENGINEER.  T he CONTRACTOR shall submit a method to remedy the misfit for review by 
the E NGINEER.  T he E NGINEER w ill det ermine w hether t he remedy i s ac ceptable or  i f t he 
members m ust be r efabricated.  M ethods of  r emedy m ay i nclude, but  ar e not l imited t o, t he 
following: 
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1. Ream holes that must be enlarged to admit bolts and use oversized bolts.   
 
2. Plug-weld misaligned holes and redrill holes to admit standard size bolts.   

 
3. Drill additional holes in the connection, conforming with AISC Standards for bolt spacing and 

end and edge distances, and add additional bolts. 
 

4. Reject the improperly fabricated member and fabricate a new member to ensure proper fit. 
 

B. Mis-sized or misaligned holes in members shall not be enlarged by burning or by the use of drift 
pins.   

 
3.12 MISFITS AT ANCHOR BOLTS 
 
 

A. Where misalignment between anchor bolts and bolt holes in steel members are encountered, the 
ENGINEER shall be immediately notified.  The CONTRACTOR shall submit a method to remedy 
the misalignment for review by the ENGINEER. 

 
3.13 GAS CUTTING 
 
 

A. Do n ot us e gas cutting t orches i n t he f ield f or correcting f abrication e rrors i n t he structural 
framing, except on secondary members which are not under stress and will be concealed in the 
finished s tructure an d w hen app roved by t he E NGINEER.  F inish gas -cut s ections equ al t o a  
sheared appearance.   

 
3.14 TOUCHUP PAINTING 
 
 

A. Immediately after erection, clean field welds, bolted connections, and abraded areas of the shop 
paint pr imer.  A pply t ouchup pai nt pr imer by  b rush or  spray w hich i s t he same t hickness an d 
material as that used for the shop paint. Galvanized surfaces which have been f ield welded or  
damaged shall be repaired in accordance with Section 05500 "Miscellaneous Metalwork." 

 
 
 

* * * * * * 
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SECTION 05500 
METAL FABRICATIONS 

 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. Work Included:  Provide and install all miscellaneous metal and metal fabrications in place, as 
indicated on the Contract Drawings and hereafter specified or needed for complete and proper 
installation, includes but not limited to the following: 

 
1. Pipe brackets 

 
2. Pipe bumper posts 
 
3. All formed and bent plate-14 gauge and heavier 
 
4. Bolts, rods, dowels, nuts, washers, anchors, brackets and other miscellaneous iron. 
 
5. Metal ladders 
 
6. Steel guard rails 
 
7. Angle thresholds 
 
8. Downspouts 
 
9. Frames and gates for trench drains. 
 
10. Furnishing and installing factory horizontal aluminum access doors. 

 
B. Related Work Sections: 

 
1. Documents affecting work of this Section include, but are not necessarily limited to the GENERAL 

CONDITIONS, SUPPLEMENTARY CONDITIONS and Sections in GENERAL REQUIREMENTS 
of DIVISION 1 of these Specifications. 

 
2. Concrete Work in Division 3. 
 
3.. Protective Coatings in Section 09800. 
 
4.. Devices for support of mechanical and electrical materials in Divisions 15 and 16. 
 

1.2 QUALITY ASSURANCE 
 
 

A. Qualifications of Personnel:  Use only adequate number of skilled workers who are thoroughly trained 
and experienced in the necessary crafts and are completely familiar with the necessary crafts and 
with the specified requirements and methods needed for proper performance of the work of this 
Section. 
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B. Welder's Qualifications:  Currently qualified according to AWS D1-1. 
 
C. Design:  Fabricate and erect work in accordance with A.I.S.C. 
 
D. Welding Operations:  Perform shop and/or field welding required in connection with work of this 

Section in strict accordance with pertinent recommendations of the American Welding Society (AWS). 
 
E. Project Conditions:  Do not fabricate components which require fitting to structural elements or into 

finished spaces until dimensions are verified at the job-site.  Verify that other trades with related work 
are complete before installing vault access door(s).  Access door mounting surfaces shall be straight 
and secure; substrates shall be of proper width.  Refer to the access door construction documents, 
shop drawings, and manufacturer’s installation instructions. Observe all appropriate OSHA safety 
guidelines for this work. 

 
F. Regulations:  Comply with 2006 International Building Code with the Los Angeles City 2008 

Amendments. 
 
G. Shop Inspections: Required 
 
H. Fabricator Qualifications: Firm experienced in successfully producing metal fabrications similar to that 

indicated for this project with sufficient production capacity to produce work units without causing 
delay in the Contracted Work. 

 
1.3 SUBMITTALS 
 
 

A. General:  Comply with pertinent provisions in the SUBMITTALS SECTION 01340 in DIVISION 1 - 
GENERAL REQUIREMENTS of these Specifications. 

 
B. Materials List:  Submit list of proposed items to be provided under this Section. 
 
C. Shop Drawings:   

 
1. Submit for all items proposed to be fabricated and installed under this Section.  Identify each 

proposed item with corresponding Contract Drawing detail and Specification references. 
 

2. Shop drawings for the aluminum access doors shall provide the following information: 
 

a. Product Data: Provide manufacturer’s product data for all materials in this specification. 
 
b. Show profiles, accessories, location, and dimensions. 
 
c. Samples: Manufacturer to provide upon request; sized to represent material adequately. 
 
d. Contract Closeout: Vault access door manufacturer shall provide the manufacturer’s 

Warranty prior to the contract closeout. 
 

D. Samples:  Submit physical samples of specified materials for color or texture selection by the 
Consultant, when so requested. 

 
E. Templates:  Provide for anchor and bolt installation by other trades. 
 
F. Manufacturers Specifications and Other Data:  Provide as-needed to prove compliance with the 

specified requirements. 
 

G. Manufacturer's Recommended Installation Procedures:  When approved by the Consultant, will 
become the basis for accepting or rejecting actual installation procedures used on the Work. 
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H. Certificates:  Submit certification that specified surface preparation and primer or galvanized coatings 
as specified have been applied to steel items and are in accordance with the Specifications. 

 
I. Welder's certificates signed by the Contractor certifying that welders comply with requirements 

specified under "Quality Assurance" article. 
 
J. Horizontal Aluminum Access Door Warranty:  Manufacturer’s standard warranty: Materials shall be 

free of defects in material and workmanship for a period of (25) twenty-five years from the date of 
purchase. Should a part fail to function in normal use within this period, manufacturer shall furnish a 
new part at no charge. 

 
1.4 PRODUCT HANDLING 
 
 

A. General: 
 

1. Fabricated metal items shall not be fabricated or delivered to the job-site before required review 
of the Shop Drawings by the City Engineer or the Consultant and returned to the Contractor. 

 
2. Store fabricated metal items above ground on platforms, skids or other approved supports in a 

weathertight and dry location until ready for installation. 
 

B. Protection:  Use all means necessary to protect the materials and manufactured items of this Section 
before, during and after installation and to protect the work and materials of all other trades. 

 
C. Replacements:  In the event of damage to work of this Section, immediately make all repairs and 

replacements necessary to the approval of the City Engineer or the Consultant and at no added cost 
to the City. 

 
D. Materials to be Installed by Others: 

 
1. Deliver anchor bolts and other anchorage devices to be embedded in concrete to the job-site in 

time before start of concrete work operations. 
 
2. Provide setting drawings, templates and other directions necessary for installation of anchor bolts 

and devices. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MATERIALS AND COMPONENTS 
 
 

A. General: 
 

1. All material shall conform with the following requirements and shall be of new stock of the highest 
grade available, free from defects and imperfections, of recent manufacture and unused.  Where 
two or more identical articles or pieces of equipment are required, they shall be of the same 
manufacture. 

 
2. All metal surfaces shall be free from any defects which would impair the strength, durability, 

appearance, and shall be of the best commercial quality, for the purposes intended and adequate 
to withstand the strains and stresses to which they will be subject. Metals shall be protected from 
injury at the job, in transit, and until erected in place, inspected, and approved. 
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B. Miscellaneous Metals:  (As Applicable) 
 

1. Iron and Steel (General):  2006 International Building Code with the Los Angeles City 2008 
Amendments, Section 27. 

 
2. Structural Steel:  ASTM A36. 
 
3. Steel Plates, Shapes and Bars:  Mild or structural grade conforming to applicable ASTM A36 

Specifications. 
 
4. Steel Plates (Bent or Cold Formed):  ASTM A283 Grade "C", ASTM A992 for W shapes. 
 
5. Gray Cast Iron:  ASTM A48, Class 10 or as specified. 
 
6. Malleable Iron Castings:  ASTM A47. 
 
7. Steel Tubing:  AISI MT1010, electric welded, minimum 14-gage, shapes and size as indicated on 

the Contract Drawings. 
 
8. Steel Pipe:  ASTM A53, Grade A, Schedule 40 black finish or ASTM A120, galvanized when used 

on building exterior. 
 
9. Steel Bars and Bar-size Shapes:  ASTM A306 Grade 65 or ASTM A36. 
10. Cold Finished Steel Bars:  ASTM A108. 
 
11. Galvanized Carbon Steel Sheets:  ASTM A526 with G90 zinc coating in accordance with 

ASTM A525. 
 
12. Aluminum Castings:  214 aluminum alloy. 
 
13. Aluminum Extrusions:  6061-T6  aluminum alloy. 
 
14. Stainless Steel:  Type 316, except as otherwise specified. 
 
15. Diamond or checker Pattern Plate:  U.S. multigrip floor plate; U.S. Steel Corp. or equal. 

 
C. Miscellaneous Related Materials:  (As Applicable) 

 
1. Welding Electrodes: Conform to AISC and ASTM A233 and the  Code for Arc and Gas Welding 

in Building Construction, A.W.S. Publication D1.1 use E-70XX Series Electrodes. 
 
2. Paint Primer (for uncoated ferrous metal):  Rust-Oleum Corp. "X-60 Bare Metal Red Primer". 
 
3. Hot-Dip Galvanizing:  ASTM A-123 or as applicable after fabrication.  See Section 210-3 of the 

"Standard Specifications". 
 
4. Galvanizing Repair Material:  "Galvalloy" by Metalloy Products Co., 1341 Sussex Lane, Newport 

Beach, California or equal 90% zinc rich cold process repair material. 
 
5. Non-Shrink Grout:  "Por-Rok" by Hallemite Mfg. Co. Cleveland, Ohio (Los Angeles, Phone (213) 

583-4184). 
 
6. Fasteners:  Same material and finish of work to be fastened together; screws to be countersunk 

oval head type, unless otherwise indicated on the Drawings. 
 
7. Mechanical Anchors:  For securing miscellaneous metal items to concrete to be self-drilling 

concrete anchors, not less than 3/8-inch size, Phillips Redhead, or as otherwise indicated on the 
Drawings. 
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8. Bolts and Nuts:  Low-carbon hexagon-head type, ASTM A-307, Grade "A" or "B".  Lag bolts shall 
be square-head Type FS FF-B-561. 

 
9. Miscellaneous: All items of miscellaneous metal indicated on drawings, including clip angles, ties, 

straps, anchors, bolts, angles, rods, and other appurtenances required by details or necessary for 
proper installations. 

 
10. Dry Pack:  A cement-sand mix of 1 part Portland cement to 2-1/2 parts sand by volume with 

necessary water added to provide for solid compaction. 
 
11. Chains:  3/16-inch size, galvanized proof chain complete with suitable size harness snaps and 

two eyebolts, length to suit job conditions. 
 
12. Gasket Material:  Soft compressible neoprene rubber strip, thickness and width as indicated on 

the drawings. 
 
13. Filler Material for Welding Aluminum:  Type 53. 
 
14. Concrete inserts: 
 

a. Threaded or wedge type galvanized ferrous castings of malleable iron complying with ASTM 
A27; 

 
b. Provide required bolts, shims, and washers, hot-dip galvanized in accordance with ASTM 

A153. 
 

15. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and finish as 
supported rails, unless otherwise indicated. 

 
16. Welding Rods and Bare Electrodes:  Select in accordance with AWS Specifications for the metal 

alloy to be welded. 
 
2.2 OTHER MATERIALS 
 
 

A. Provide other materials, not specifically described but required for a complete and proper installation, 
as selected by the Contractor subject to the approval of the Consultant. 

 
2.3 SHOP PAINT 
 
 

A. Primer:  Use "10-99 Tnemec Primer" or "Rustoleum Number 5769 Primer. 
 
B. For Repair of Galvanizing:  Use a high zinc-dust content paint complying with MIL-P-21035. 

 
2.4 FABRICATION 
 
 

A. Field Measurements:  Secure all field measurements required for proper and adequate fabrication 
and installation of all work of this Section.  Exact measurements are the responsibility of the 
Contractor. 

 
B. Workmanship:  (As Applicable) 

 
1. Except as otherwise shown on the Contract Drawings or the approved Shop Drawings use 

materials of size, thickness, and type required to produce reasonable strength and durability in 
the work of this Section. 
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2. Fabricate with accurate angles and surfaces which are true to the required lines and levels, 
grinding exposed welds smooth and flush, forming exposed connections with hairline joints, and 
using concealed fasteners wherever possible.  Do not fabricate components which require fitting 
to structural elements or into finished spaces until dimensions are verified at the job-site. 

 
3. Prior to shop painting or priming, properly clean metal surfaces as required for the applied finish 

and for the proposed use of the item. 
 
4. On surfaces inaccessible after assembly or erection, apply two coats of the specified primer.  

Change color of second coat to distinguish it from the first. 
 
5. Work to dimensions shown or accepted on the Shop Drawings, using proven details of fabrication 

and support. 
 
6. Conform to applicable provisions of the Uniform Building Code with the Los Angeles City 1992 

Amendments, Chapter 27. 
 
7. Form exposed work true to line and level, with accurate angles and surfaces and with straight 

sharp edges. 
 
8. Ease the exposed edges to a radius of approximately 1/32-inch unless otherwise shown. 
 
9. Form bent-metal corners to smallest radius possible without impairing the work. 
 
10. Welding:  Electric arc welding, Uniform Building Code with the Los Angeles City 1992 

Amendments, Chapter 27. 
 
11. Bolting:  Bolts to be drawn tight and threads set to secure nuts. 
 
12. Assembly:  Assemble all items with parts in true alignment and accurately fitted, joints well made, 

adequately fastened with butts and sharp edges ground smooth. 
 
13. Conceal all fastenings where practicable and make exposed joints hairline. 
 
14. Nonferrous metal items shall comply with best practice of the trade. Form all sections true to 

detail and free from defects impairing appearance, strength, and durability. 
 
15. Cut, reinforce, drill and tap miscellaneous metal work as indicated to receive finish hardware and 

similar items. 
 
16. On surfaces inaccessible after assembly or erection, apply two (2) coats of the specified primer.  

Change color of second coat to distinguish it from the first coat. 
 

C. Galvanizing:  Provide a zinc coating for those items shown or specified to be galvanized as follows 
and as applicable: 

 
1. ASTM A153 for galvanized iron or steel hardware. 
 
2. ASTM A123 for galvanized rolled, pressed or forged steel shapes, plates, bars and strip 1/8-inch 

thick and heavier. 
 

D. Field Galvanizing: 
 

1. Required:  For repair of protective coating of damaged galvanized surfaces resulting from welding 
or other construction operations in the shop or at the job-site at no added cost to the City. 

 
2. Method:  By "galvalloy" methods, in accordance with manufacturer's directions. 
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E. Shop Painting: 
 

1. Required:  On all uncoated ferrous metals; galvanized ferrous metal not to be shop coated. 
 
2. Paint:  Specified paint primer. 
 
3. Painting:  Full prime coating, completely covering the metal surfaces; at least 1 coat on all 

surfaces which will be accessible after fabrication and erection; at least 2 coats on all surfaces 
which will be inaccessible after fabrication and erection. 

 
4. Remove scale, rust and other deleterious materials before application of Shop Coating. 
 
5. Clean off heavy rust and loose mill scale in accordance with SSPC-SP-2 or SSPC-SP-3 before 

coating. 
 
6. Remove oil, grease and similar contaminants in accordance with SSPC-SP-1. 

 
F. Carpenter's Iron Work:  Furnish all bent or otherwise fabricated bolts, plates, anchors, hangers and 

other miscellaneous steel items not readily obtainable "OFF-THE-SHELF" and required for anchoring 
work to concrete, masonry and interior partitions.  Fasteners shall be of the same material as the item 
being fastened.  Items to be built into masonry or cast into concrete shall be delivered to the job-site 
in time to avoid any delay of other trade operations.  Anchor, for mechanical anchoring of items to 
concrete shall be self-drilling type and minimum 3/8-inch size. 

 
G. Rough Hardware: 

 
1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels, and other 

miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for 
anchoring or securing woodwork to concrete or other structures.  Straight bolts and other stock 
rough hardware items are specified in Division 6 sections. 

 
2. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-iron washers for 

heads and nuts which bear on wood structural connections; elsewhere, furnish steel washers. 
 
2.5 HORIZONTAL ALUMINUM ACCESS DOORS 
 

 
A. Manufacturer: The BILCO Company, P.O. Box 1203, New Haven, CT 06505; 1-203-934-6363, 

Nystrom Building Products, 9300 73rd Avenue North Brooklyn Park, MN 55428 1-763-488-9200, or 
approved equal. 

 
B. Access Door: Furnish and install where indicated on plans vault access door Type J-AL H20, size as 

shown in the contract drawings. The vault access door shall be pre-assembled from the 
manufacturer. 

 
C. Performance Characteristics: 
 

1. Cover: Shall be reinforced to support AASHTO H-20 wheel load with a maximum deflection of 
1/150th of the span. Manufacturer to provide structural calculations stamped by a registered 
professional engineer in the sate of California upon request.  (Note: For installation in an off-street 
location where not subject to high density, fast moving traffic.)  

 
2. Operation of the cover shall be smooth and easy with controlled operation throughout the entire 

arc of opening and closing. 
 
3. Operation of the cover shall not be affected by temperature. 
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4. Entire door, including all hardware components, shall be highly corrosion resistant.  Please 
consult the manufacturer when doors are to be installed in unusually harsh environments or 
extremely corrosive conditions. 

 
C. Cover: Shall be 1/4” (6.3 mm) aluminum diamond pattern. 
 
D. Frame: Channel frame shall be 1/4” (6.3mm) extruded aluminum with bend down anchor tabs around 

the perimeter.  A continuous EPDM gasket shall be mechanically attached to the aluminum frame to 
create a barrier around the entire perimeter of the cover and significantly reduce the amount of dirt 
and debris that may enter the channel frame. 

 
E. Hinges: Shall be specifically designed for horizontal installation and shall be through bolted to the 

cover with tamperproof Type 316 stainless steel lock bolts and shall be through bolted to the frame 
with Type 316 stainless steel bolts and locknuts.  

 
F. Drain Coupling: Provide a 1-1/2” (38mm) drain coupling located in the right front corner of the channel 

frame [note: can be placed at a different location if specified]. 
 
G. Lifting mechanisms: Manufacturer shall provide the required number and size of compression spring 

operators enclosed in telescopic tubes to provide, smooth, easy, and controlled cover operation 
throughout the entire arc of opening and to act as a check in retarding downward motion of the cover 
when closing. The upper tube shall be the outer tube to prevent accumulation of moisture, grit, and 
debris inside the lower tube assembly. The lower tube shall interlock with a flanged support shoe 
fastened to a formed 1/4” gusset support plate. 

 
H. A removable exterior turn/lift handle with a spring loaded ball detent shall be provided to open the 

cover and the latch release shall be protected by a flush, gasketed, removable screw plug]. 
 
I. Hardware: 

 
1. Hinges: Heavy forged aluminum hinges, each having a minimum 1/4” (6.3 mm) diameter Type 

316 stainless steel pin, shall be provided and shall pivot so the cover does not protrude into the 
channel frame. 

 
2. Cover shall be equipped with a hold open arm which automatically locks the cover in the open 

position. 
 
3. Cover shall be fitted with the required number and size of compression spring operators. 

Springs shall have an electrocoated acrylic finish. Spring tubes shall be constructed of a 
reinforced nylon 6/6 based engineered composite material]. 

 
4. A Type 316 stainless steel snap lock with fixed handle shall be mounted on the underside of the 

cover. Locking device shall be recessed so that it is not a tripping hazard. 
 
5. Hardware: Shall be Type 316 stainless steel hardware.   

 
J.  Finishes: Factory finish shall be mill finish aluminum with bituminous coating applied to the exterior of 

the frame. 
 
 
PART 3 - EXECUTION 
 
 
3.1 SURFACE CONDITIONS 
 
 

A. Examine the areas and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed until such 
detrimental conditions are corrected. 
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3.2 COORDINATION 
 
 

A. Coordinate work of this Section as required with other trades to assure proper and adequate 
provisions in the work of those trades for interface with the work of this Section. 

 
3.3 INSTALLATION 
 
 

A. General:  (As Applicable) 
 

1. Set work accurately into position, plumb, level, true, and free from rack. 
 
2. Anchor firmly into position. 
 
3. Where field welding is required, comply with AWS recommended procedures of manual-shielded 

metal-arc welding for appearance and quality of weld and for methods to be used in correcting 
welding work. 

 
4. Grind exposed welds smooth, and touchup shop prime coats. 
 
5. Do not cut, weld, or abrade surfaces which have been hot-dip galvanized after fabrication and 

which are intended for bolted or screwed field connections. 
 
6. Dissimilar Materials:  Where metals are in contact with plaster, concrete or other type metals, 

paint contact faces of the metal before installation, with a heavy bituminous coating: 
 

B. Immediately After Erection:  Clean the field welds, bolted connections, and abraded areas of shop 
priming.  Paint the exposed areas with same material used for shop priming. 

 
3.4 PIPE BUMPER POSTS (BOLLARDS) 
 
 

A. Required:  At locations indicated on the Contract Drawings. 
 
B. Materials: Galvanized steel pipe, size and length as indicated on the Drawings. 
 
C. Installation: Set plumb in concrete footings of size indicated on the Drawings, to indicated height; pipe 

post to be filled with concrete to top and top to be tooled to shed water.  Top of exposed portion of 
footing to be tooled to shed water. 

 
3.5 METAL LADDER 
 
 

A. Materials:  Steel bar stringers, steel angle clips, steel plate frame, steel bar rungs, steel pipe 
enclosure with anchor plates and anchor bolts. 

 
B. Fabrication: 

 
1. In accordance with drawing details, weld rungs and supports to stringers. 
 
2. Grind smooth all sharp edges and welds. 
 
3. Hot-dip galvanized exterior ladder and the enclosure after fabrication. 
 
4. Top surface of each ladder ring shall be made non-slip, subject to approval of the City Engineer. 

 
C. Installation:  As indicated on the Contract Drawings, securely bolt in accurate location, plumb, square 

and true. 
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3.6 HORIZONTAL ALUMINUM ACCESS DOORS 
 
 
A. Inspection: Verify that the vault access door installation will not disrupt other trades. Verify that the 

substrate is dry, clean, and free of foreign matter. Report and correct defects prior to any installation. 
 
B. Installation:  

 
1. Submit product design drawings for review and approval to the engineer before fabrication. 
 
2. The installer shall check as-built conditions and verify the manufacturer’s vault access door 

details for accuracy to fit the application prior to fabrication. The installer shall comply with the 
vault access door manufacturer’s installation instructions. 

 
3. The installer shall furnish mechanical fasteners consistent with the vault access door 

manufacturer’s instructions. 
 
3.7 CLEAN-UP AND ADJUSTMENT 
 
 

A. Clean-up: 
 

1. During the progress of the work, conform to provisions of Section 01710 of the GENERAL 
REQUIREMENTS, keep the premises free from debris and waste resulting from work of this 
Section.  Upon completion of this Section remove all surplus materials and debris from the job-
site. 

 
2. Immediately after erection, clean the field welds, bolted connections and abraded areas of shop 

priming.  Paint the exposed areas with the same material used for the shop priming. 
 

B. Adjustments:  Adjust all operating parts and/or assemblies as may be required to provide the 
necessary function and smooth operation. 

 
 
 

* * * * * 
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 SECTION 05520 
 HANDRAILS AND RAILINGS 
 
 
 
PART 1 -- GENERAL 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B.This section covers the work necessary to furnish and install handrails and railings, complete. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03300 Cast-in-Place Concrete 
 
B. Section 05500 Miscellaneous Metalwork 
 
C. Section 09800  Protective Coating 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 
B. Comply with the current provisions of the following Codes and Standards. 

 
1. Government Standards: California OSHACalifornia Occupational Safety and Health Standards. 

 
2. Trade Standards: Aluminum Association (AA) publications, as referenced herein. 
 
3. Manufacturer's S tandards:  I n addi tion t o t he s tandards l isted abov e, the railings and their 

installation s hall be i n ac cordance w ith t he m anufacturer's publ ished r ecommendations and 
specifications. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.   
 
B. The following submittals and specific information shall be provided:   

 
1. Shop Drawings:  Railing supplier's shop drawings on the railing system. 
 
2. Calculations:  Engineering calculations shall be submitted for review.  Engineering calculations 

shall include (but not be limited to ) railings, handrail brackets, brackets, support f langes, and 
fasteners or anchors. 

 
1.5 QUALITY ASSURANCE (Not Used) 
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1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 
 
 

A. Delivery of Materials:  Manufactured materials shall be del ivered in or iginal, unbroken packages, 
containers, or bundles bearing the label of the manufacturer. 

 
B. Storage:  All materials shall be carefully stored in a manner that will prevent damage and in an area 

that is protected from the elements. 
 
 
PART 2 -- PRODUCTS 
 
2.1 ALUMINUM HANDRAIL SYSTEMS 
 
 

A. General:  A luminum handrail systems or components shall be f abricated as shown or shall be an 
ENGINEER-accepted prefabricated/pre-engineered system or component by one fabricator/manu-
facturer that meet the submittal requirements as stated in SUBMITTALS of the General 
Requirements.  M anufacturers w ho m ay m eet t hese s pecified r equirements ar e: Alumaguard, a 
division of Bettinger W est, I nc., D enver, C O; or  T hompson F abricating C o., B irmingham, A L; or  
approved equal.  These systems shall meet the allowable load and deflection criteria. 

 
B. Pipe: 

 
1. All rails, posts, and f ormed el bows s hall be f abricated f rom e xtruded A lloy 6105-T5 w ith a 

minimum tensile s trength of  38,000 psi and a m inimum y ield s trength of 35,000 psi, and w ith 
special close tolerance for tight fit and excellent appearance.  All other aluminum parts shall be 
fabricated from 6063-T6 or 6061-T6 extruded aluminum of adequate strength for all loads.  

 
2. Round tube and r ound picket railings shall be side mounted unless otherwise shown.  Posts 

shall be not  l ess t han 1 -1/2-inch diameter, Schedule 40 pi pe or  1 -1/2-inch x  2 -inches ov al 
section.  T he pos ts shall be evenly spaced at  not  l ess t han 4 -feet nor  m ore t han 6 -feet on 
centers.  F ield conditions may require some adjustment of spacing.  Pickets shall be not less 
than 5/8-inch OD pickets, spaced at 4-1/2-inches on center; or 3/4-inch OD pickets, spaced at 6 
inches on c enters.  T op rails and r ailings shall be not  less than 1-1/2-inch OD pipe or 2-inch 
oval section.  Rails may be type with bottom enclosures.  Bottom rails shall be not less than 1-
1/2-inch OD pipe or 1-7/8-inch diameter extrusion with bottom enclosures.  The top railings shall 
be as long as possible and the post shall not project through the top rails.  Toeboard of picket 
rails s hall be a s pecially ex truded, s nap-in bot tom r ail enc losure w ith toeboard or special 
extruded centered toeboard that is screw applied to bottom of the bottom rail. 

 
C. Fittings: 

 
1. All fittings shall be as shown or shall be one of  t he f ollowing t ypes:  A  one -piece al uminum 

extrusion machined to final shape and attached to the handrail post with either concealed welds 
or a s tainless s teel f astener.  A  one -piece c onnector of  al uminum or  s tainless s teel, ei ther 
welded or  at tached t o t he handr ail pos t w ith s tainless s teel f asteners and des igned t o be 
completely covered when the handrail is connected.  All fitting surfaces designed to be exposed 
to v iew af ter i nstallation i s c omplete w ill match t he handr ail metal al loy, s urface, s hape, and 
anodized finish and shall be the continuous diameter type for smooth appearance and to permit 
continuous sliding of the hands. 
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2. The handrail post bolted baseplate connector shall be fabricated as shown on the Drawings or 
equivalent molded or extruded meeting all of the appearance and strength requirements.  The 
baseplate shown shall conform to ASTM A 167, Type 304 stainless steel with a minimum yield 
strength of  30,000 psi.  The insert shown shall be f abricated f rom s tainless s teel pipe w ith a 
minimum wall thickness of  0.145-inch and with a minimum y ield s trength of  50,000 psi.  T he 
insert dimensions shall meet the required tolerances shown on the Drawings.  Furnish test data 
to s how t hat t he y ield s trength of  t he m aterial i n t he as -delivered pi pe equal s or  exceeds 
50,000 psi.  Inserts using stainless steel with minimum yield strengths less than 50,000 psi shall 
have thicker walls to develop equal strength.   

 
3. The handr ail w all br ackets, al uminum, r ound t op, s imilar t o  R & B Wagner N o. 1767; Julius 

Blum No. 384A; or equal; clear anodized and meeting all the dimensional wall/railing clearance 
requirements of national, state, and local standards, regulations, and codes, including OSHA.   

 
D. Additional Specific Fabrications:   

 
1. The handrail gate s hall m eet al l t he s afety r equirements of  t he nat ional, s tate, and l ocal 

standards, regulations, and c ode requirements that specifically apply to this project, including 
OSHA.  T he gat e s hall be f abricated using 6063-T6 ex truded al uminum, and as  ot herwise 
shown on the Drawings.  Gate hardware shall meet all specified requirements.  Manufacturers 
who m ay pr ovide har dware m eeting t hese S pecifications ar e:  Craneveyor C orp., S outh E l 
Monte, CA Julius Blum & Co., Inc. Carlstadt, NJ;  Thompson Fabricating Co., Birmingham, AL; 
or approved equal.  Provide test reports to show that all gate hardware meets minimum safety 
strength requirements for handrails and guard rails.   

 
2. The handrail picket panels and clamps shall be fabricated using solid bar 6063, 6105, or 6061 

extruded aluminum as  shown on t he Drawings with finishes specified.  A ll fasteners shall be 
stainless steel.   

 
3. Toeboards and accessories shall be fabricated as shown on the Drawings, or shall be molded 

or extruded by a handr ail manufacturer providing equivalent appearance, strength, and s afety 
properties to that shown, using 6063 or  6061 al uminum with finishes as specified, meeting all 
applicable state, federal, and Los Angeles Building Code requirements.  All fasteners shall be 
stainless steel.  P rovide expansion and c ontraction connections between each post as shown 
or equivalent.   

 
E. Embedded I tems:  A ll m etal anc horages t o be em bedded i n c oncrete s hall be f urnished and 

installed under this section and shall be as shown on the Drawings or as specified herein.  
 
F. Finishes:   

 
1. All exposed aluminum shall be c lear anodized in accordance w ith the A luminum Association 

AA-M32-C22-A41.  All exposed prefabricated handrail and toeboard handrail, picket panel, and 
toeboard components, except stainless steel fasteners, shall be anodized after fabrication.   

 
2. All complete rails, modules, and c omponents shall be c ushion wrapped to prevent them from 

being scratched and dented during shipment, storage, and installation.  Wrapping shall be left 
intact, insofar as possible, until the railing is completely installed.   
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2.2 ANCHOR BOLTS, FASTENERS, CONCRETE ANCHORS 
 
 

A. Miscellaneous Fasteners:   
 

1. Type 316 stainless steel elastic locknuts; Type 316 stainless steel f lat washers; molded nylon 
flat washers; round head machine screws ((RHMS); Type 316 stainless steel, all as supplied by 
McMaster-Carr Supply Company, Los Angeles, CA; or equal.   

 
2. Stainless steel bolts and nuts for bolting handrail to metal beams, unless otherwise shown, shall 

be ASTM A 193 and A 194, Type 316 with a minimum yield strength for bolts of 95,000 psi.   
 
3. Anchor bolts, Type 316 stainless steel anchor bolt with a minimum yield strength of 30,000 psi, 

5/8-inch minimum diameter with hex nuts, or size as shown.   
 
4. Wedge anchors for exterior use and for interior use shall be 304 or 316 stainless steel, 3/4-inch 

diameter by 5-inch HILTI Kwik-Bolt TZ, stud type, manufactured by HILTI, Inc., Stamford, CT; 
stainless steel bol ts, 3/ 4-inch by  5 -inch, c ompletely as sembled, m anufactured by  Wej-It 
Corporation, Broomfield, CO; or equal.   

 
5. Wedge anchors have been limited to 5-inch lengths for use in 6-inch slab and wall thicknesses. 

 Where anchors are to be us ed in thicker section, larger anchor lengths may be us ed.  Load 
values for tension pul lout w ith s pecial i nspection s hall be 3, 900 pounds m inimum.  S pecial 
inspection is required.   

 
6. Concrete anchors in other sizes and quantity when used shall be bas ed upon appr oved test 

reports w ith s pecial i nspection w here r equired.  S ubmit c alculations and t est data for review 
prior to use.  Satisfy all applicable codes.   

 
 

PART 3 -- EXECUTION 
 
 
3.1 FABRICATION OF ALUMINUM HANDRAIL SYSTEMS 
 
 

A. The work shall be performed according to approved shop drawings by workmen experienced in the 
fabrication and erection of al uminum r ailing s ystems of  t he t ype and qual ity s pecified.  S ee t he 
Drawings for other requirements.   

 
B. Handrail post to be bolted to metal or concrete shall be furnished longer than needed and field cut to 

exact dimensions required to satisfy any vertical variations on the actual structure, or in lieu of field 
cutting provide an appr oved f itting c ontaining pr ovisions f or v ertical adj ustment.  T he D etail 
Drawings require field fit-up.  S hims or grout under baseplates shall not be us ed.  M isfits shall be 
rejected. 

 
C. The aluminum handrail system shall be completely free of all burrs, nicks, and sharp edges when 

the installation is complete.  Welding shall not be permitted.   
 
D. Coat ends of  al uminum pos ts t o be s et i n gr out or  concrete as s pecified i n S ection 09800 , 

"Protective Coating". 
 
E. The railing shall be erected in the field without cutting, drilling, welding, or tapping unless specifically 

approved by the ENGINEER. 
 
F. No exposed welds, rivets, or screws shall be permitted unless specifically detailed on the plans. 
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G. Field welding of aluminum connections shall not  be per mitted.  W elded c onnections s hall be 
permitted only where indicated on the Contract drawing and on the approved shop drawings. 

 
H. Welding shall conform to the SSPWC Section 304-2.1.2. 
 
I. Railing panels shall be in conformance with SSPWC Section 304-2.1.2 
 
J. For s tructures on c urves, ei ther hor izontal or  v ertical, t he r ailing s hall c onform t o t he SSPWC 

Section 304-2.1.2. 
 
K. Completed aluminum railing uni ts shall be anodi zed after fabrication and i n conformance with the 

SSPWC Section 304-2.1.2. 
 
3.2 INSTALLATION 
 
 

A. Assembly/installation of handrail system shall be performed in strict accordance with manufacturer's 
written recommendations for installation and the details shown.   

 
B. The railing shall be erected in conformance with the SSPWC Section 304-2.1.3. 
 
C. The railing installation shall be in conformance with the SSPWC Section 304-2.1.3. 
 
D. After erecting the railing, any abrasions or exposed steel shall be repaired as specified.  
 
E. Protection from Entrapped Water:  All exterior installations and interior installations subject to high 

humidity s hall hav e pr ovisions m ade t o dr ain w ater f rom the railing system.  When posts are 
mounted in concrete or when bends or elbows occur at low points, weep holes of 1/4-inch diameter 
shall be drilled at the lowest possible elevations, one hole per post or rail.  Hole shall be drilled in the 
plane of the rail.  

 
F. Expansion Joints: 

 
1. Provide at intervals of not more than 24-feet on c enters and at  structural joints as hereinafter 

specified.   
 
2. Provide slip joint with internal sleeve extending 2-inches beyond each side of joint.  Provide slip 

joint gap of 0.2-inch to allow for expansion.   
 
3. Fasten t o one s ide us ing ei ther adhesive or  t wo bl ind r ivets, s et at  120  degrees and 

240 degrees interval from top of pipe.   
 
4. Locate joints w ithin 12-inches of posts.  Locate expansion joints in rails to also coincide with 

expansion joints in the structural walls and floors that support the railings.   
 

G. Setting Posts:   
 

1. Embedded:   
 

a. Clean dust and foreign matter from sleeves or blockouts.   
 
b. Moisten interior of hole and surrounding surface with clean water.  Install Category II-B non-

metallic grout as specified in Section 03315, "Grout". 
 
c. Brace railing until grout sets.   
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2. Surface Mounted:   
 

a. The pos t bol ted baseplate connectors shall s it solidly on c oncrete, s tair s tringer, or  other 
material as shown on the Drawings.  The use of shims, wedges, grout, etc. for handrail post 
alignment or any other reason will not be permitted.   

 
b. The handrail posts shall be furnished longer than needed and then accurately measured in 

the field for correct length, cut and s ecured to the post baseplate connector as shown on 
the Drawings.   

 
H. Posts and Rails:   

 
1. Set posts plumb and aligned to within 1/8-inch in 12-feet.   
 
2. Set rails horizontal or parallel to rake of steps to within 1/8-inch in 12-feet.   
 
3. Posts and rails shall be all in the same plane.  There shall be no projections or irregularities 

to present a hazard or prevent a user from sliding his hand continuously along the top rail. 
 

I. Handrail Wall Brackets:  S upport wall rails on br ackets, spaced not  more than 6-feet on c enters.  
Provide in-wall anchor backplates on solid blocking on stud walls.   

 
J. Toeboard:  Toeboards shall be ac curately measured in the f ield for correct l ength (after handrail 

post i nstallation), cut and secured to pos ts as  shown on t he Drawings.  P rovide toeboards at  al l 
handrails except where concrete curbs are furnished.   

 
K. Handrail Gate:  The handrail gate shall be installed to meet safety requirements.   
 
L. Cleaning:   

 
1. Wash thoroughly using clean water and soap.  Rinse with clean water.   
 
2. Do not use acid solution, steel wool, or other harsh abrasive.   
 
3. If stain remains after washing, restore in accordance with recommendations of manufacturer, 

or replace handrails with an acceptable finish.   
 
3.3 CLEANUP 
 
 

A. Upon completion of installing the handrails and r ailings, c lean up al l w aste m aterials and debr is 
resulting from this operation and dispose of such waste materials and debris off the site. 

 
 
 
 * * * * * * 



 

Division 07  Thermal and Moisture Protection 
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SECTION 07900 
JOINT SEALANTS 

 
 
 
PART 1 -  GENERAL 
 
 
1.1. THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform 
all labor required to complete the work as indicated on the Drawings and specified herein.  

 
B. This section covers all joint sealant as specified herein and shown on Drawings. 
 

1.2. RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03300  Concrete Work 
 

1.3. REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 
B. Federal Specifications: 
 

TT-S-001543A Sealing Compound, S ilicone Rubber Base, (Calking,Sealing and G lazing 
in Buildingfs and Other Structures). 

TT-S-00230C(2) Sealing C ompound, E lastomeric T ype, S ingle C omponent, ( For Calking, 
Sealing, and Glazing in Buildings and Other Structures). 

 
1.4. CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.   
 
B. The following submittals and specific information shall be provided. 
 

1. Product Data:  Surface preparation and installation instructions.   
 
2. Samples:  M aterial pr oposed f or us e s howing c olor r ange av ailable, and marked with the 

manufacturer's name and product identification. 
 
3. Quality Control Submittals:   

 
a. Applicator Q ualification:  D ocumentation s howing minimum of 5 years experience 

installing sealants in projects of similar scope.   
 
b. Certificates of Compliance:  Proposed materials meet Specification requirements.   
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4. Contract Closeout Submittals:  Guarantee.   
 

1.5. QUALITY ASSURANCE (NOT USED) 
 
 
1.6. PRODUCT HANDLING 
 
 

A. Deliver s ealants t o t he j obsite i n s ealed c ontainers, eac h bear ing m anufacturer's nam e and 
product designation.   

 
B. Store and protect sealant products from damage, deterioration, and contamination in accordance 

with manufacturer's written recommendations.  
 

1.7. ENVIRONMENTAL CONDITIONS 
 
 

A. Ambient T emperature:  B etween 40  and 80  degrees F ( 4 and 27  degrees C) w hen s ealant i s 
applied.   

 
1.8. GUARANTEE 
 
 

A. Sealed Joints:  Against adhesive and cohesive failure of sealant and for watertightness of sealed 
joints for a period of  5 years after date of final completion of sealants.   

 
 

PART 2 -  PRODUCTS 
 
 
2.1. MATERIALS 
 
 

A. Like Items of  M aterials:  E nd pr oducts of  one m anufacturer t o ac hieve s tandardization f or 
appearance, maintenance, and replacement.   

 
B. CONTRACTOR Option:  Immersible sealant may be substituted for nonimmersible sealant of the 

same material.   
 
C. Characteristics:   

 
1. Uniform, homogeneous.   
2. Free from lumps, skins, and coarse particles when mixed.  
3. Nonstaining, nonbleeding.   
4. Hardness of 15 minimum and 50 maximum, measured by Method ASTM C 661.   

 
2.2. SEALANT MATERIALS 
 
 

A. Type 1 - Silicone, Nonsag, Not Immersible:   
 
1. Silicone bas e, s ingle-component, c hemical c uring; A STM C 920, T ype S, G rade NS, 

Class 50; Federal Specification TT-S-001543A, nonsag type, Class A;  



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 JOINTS SEALANTS 
W.O. NO. EW40019F 07900-3 

2. Capable of withstanding movement up to 50 percent of joint width.   
 
3. Manufacturer:  D ow Corning Corp. No. 790; General Electric Silpruf; Sonneborn Sonolastic 

Omniseal; or equal.   
 

B. Type 2 - Multi-Part Polyurethane, Self-Leveling, Immersible:  
 

1. Polyurethane base, multi-component, chemical curing; ASTM C 920, Type M, Grade P, 
Class 25 and Federal Specification TT-S-00227, self-leveling Type I, Class A.  

 
2. Capable of being continuously immersed in water.   
 
3. Manufacturer:  Sonneborn Sonolastic SC 2 Paving Joint Sealant; Pecora Corp. Urexspan 

NR-200; H. S. Peterson Co. Iso-Flex 880GB; Mameco International Vulkem 245; or equal. 
 

C. Type 3 - Multi-Part Polyurethane, Nonsag, Immersible:   
 

1. Polyurethane base, multi-component, chemical curing; ASTM C 920, Type M, Grade NS, 
Class 25 and Federal Specification TT-S-00227E, nonsag Type II, Class A.   

 
2. Capable of being continuously immersed in water.   
 
3. Manufacturer:  H. S. Peterson Co. Iso-Flex 881; Mameco International Vulkem 922; Product 

Research Corp. PRC 270; Sonneborn Sonolastic NP-II; or equal.   
 

D. Type 4 - Multi-Part Polyurethane, Nonsag, Not Immersible:   
 

1. Polyurethane base, multi-component, chemical curing; ASTM C 920, Type M, Grade NS, 
Class 25 and Federal Specification TT-S-00227, nonsag Type II, Class A.   

 
2. Manufacturer:  Sonneborn Sonolastic NP-II; Pecora Corp. Dynatrol II; Tremco Dymeric; 

H. S. Peterson Co. Isoflex 2000; Mameco International Vulkem 227; or equal.  
 

E. Type 5 - One-Part Polyurethane, Immersible:   
 

1. Polyurethane bas e, single-component, c hemical c uring; F ederal S pecification T T-S-00230, 
Type I or II, Class A.  

 
2. Capable of being continuously immersed in water, withstand movement of up to 25 percent of 

joint width.   
 
3. Manufacturer f or N onsag:  S onneborn S onolastic NP-I; Si ka C hemical C orp., S ikaflex-1a 

No. 430; Mameco International Vulkem 116; or equal.   
 
4. Manufacturer for S elf-Leveling:  S onneborn S onolastic S L-1; M ameco I nternational 

Vulkem 45; Sika Chemical Corp. Sikaflex 12SL; or equal.   
 

F. Type 6 - One-Part Polyurethane, Not Immersible:   
 

1. Polyurethane bas e, s ingle-component, c hemical c uring; A STM C 920, T ype S, G rade NS, 
Class 25 and Federal Specification TT-S-00230, nonsag Type II, Class A.   
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2. Manufacturer:  P ecora C orp. D ynatrol I; T remco D ymonic; S onneborn S onolastic NP-I; o r 
equal.   

 
G. Type 7 - Multi-Part Polysulfide, Immersible:   

 
1. Polysulfide bas e, t wo-component, c hemical c uring; A STM C 920, T ype M, G rade P o r N S, 

Class 25 and F ederal S pecification TT-S-00227, T ype I s elf-leveling, T ype II nons agging, 
Class A, u niform, hom ogeneous and f ree f rom l umps, s kins, and c oarse par ticles when 
mixed.   

 
2. Capable of being continuously immersed in water.   

 
3. Manufacturer:  W. R. Meadows CM-60, two-part; Sonneborn Sonolastic Two; or equal.   

 
H. Type 8 - One-Part Polysulfide, Nonsag, Not Immersible:   

 
1. Polysulfide base, s ingle-component, c hemical c uring; A STM C 920, T ype S, G rade NS, 

Class 12 1/2; Federal Specification TT-S-00230, Type II nonsag, Class A;  
 
2. Capable of withstanding movement up to 20 percent of joint width.   
 
3. Manufacturer:  W. R. Meadows CM-60, one-part; Sika Chemical Corp. Sikaflex 440; Product 

Research Corp. PRC 7000; or equal.   
 

I. Type 9 - One-Part Acrylic Terpolymer, Nonsag, Not Immersible:  
 

1. Acrylic bas e, s ingle-component, s olvent c uring; F ederal S pecification T T-S-00230, T ype I 
nonsag, Class B.   

 
2. Capable of withstanding movement up to 7.5 percent of joint width; Shore "A" hardness of 55 

maximum.   
 

3. Manufacturer:  Pecora Chemical Corp. 60 + Unicrylic; Tremco Mono; or equal.   
 
2.3. BACKUP MATERIAL 
 
 

A. Nongassing, ex truded, closed-cell round polyethylene foam rod, c ompatible w ith s ealant us ed, 
and as recommended by sealant manufacturer.   

 
B. Size:  As shown or as recommended by sealant material manufacturer.  Provide for joints greater 

than 3/16-inch wide.   
 

C. Manufacturer:  H aveg I ndustries M inicel; D ow C orning E thafoam SB; S onneborn S onofoam; 
Hercules, Inc., HBR; or equal.   

 
2.4. BOND BREAKER 
 
 

A. Pressure Sensitive Tape:  Recommended by sealant manufacturer to suit application.   
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2.5. JOINT CLEANER 
 
 

A. Noncorrosive and nonstaining type, recommended by sealant manufacturer; compatible with joint 
forming materials.   

 
2.6. PRIMER 
 
 

A. Nonstaining type recommended by sealant manufacturer to suit application.   
 
2.7. SEALANT COLOR 
 
 

A. Unless s pecifically not ed, m atch t he c olor of  t he pr incipal w all material adjoining t he ar ea of  
application. 

 
2.8. TAPE SEALANT 
 

A. Closed cell polyvinyl chloride (PVC) foam coated on both sides with a modified acrylic pressure-
sensitive adhesive.   

 
B. Color:  Black.   

 
C. Size:  3 /4-inch width by length as required by thickness as recommended by manufacturer, for 

particular application.   
 

D. Properties:   
 

1. Tensile Strength (ASTM D 412, Die C): 80 psi.   
2. Elongation (ASTM D 412, Die C):  125 percent.   
3. Compression Set (ASTM D 1056):  30 percent max.   
4. Compression Deflection (ASTM D 1056) at 25 Percent Deflection:  2.5 psi.   
5. Low Temperature Flexibility, 5 Hours at -40 Degrees F:  No cracking.   
6. Heat Rsistance/Maximum Shrinkage, 70 Hours at 212 Degrees F:  1.5 percent.   
7. Staining (ASTM D 925) on Most Substrates: None.   
8. Water Absorption by Weight at 30 Percent Compression:  24 percent.   
9. Density per Cubic Foot (ASTM D 3574): 10 pounds.   
10. Thermal Conductivity (k factor):  0.24.   

 
2.9. PREFORMED SEALS 
 
 

A. Preformed Compressible Joint Seals:   
 

1. Widths U p t o 5 -Inches:  [ Acme H ighway P roducts C orp., B uffalo, NY, Ac maseal J-Series; 
Watson-Bowman As sociates, I nc., Bu ffalo, N Y, W A-Series; H. S. Peterson C o. I soflex 
Neoprene Seal, LS-Series, Pontiac, MI]; or equal.   

 
2. Other Widths:  Series or model recommended by seal manufacturer.   
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PART 3 -  - EXECUTION 
 
 
3.1. GENERAL 
 
 

A. Use of more than one material for the same joint is not allowed unless approved by the sealant 
manufacturer.   

 
B. Install joint sealants in accordance with ASTM C 962.   

 
C. Horizontal and S loping J oints of  1 Percent M aximum S lope:  U se s elf-leveling ( Grade P) j oint 

sealant.   
 

D. Steeper S loped J oints, V ertical J oints, and O verhead J oints:  U se nons ag ( Grade NS) j oint 
sealant. 

 
E. Use joint sealant as required for the appropriate application and as follows:  

 
  Joint Size 
  Less than 1-inch 1,2,3,4,5,6,7,8, or 9 

Sealant Type 

  Less than 2-inch 1,2,3,4, or 7 
  Over 2-inch As per manufacturer's recommendation 
 
3.2. PREPARATION 
 
 

A. Verify that joint dimensions and physical and environmental conditions are acceptable to receive 
sealant. 

 
B. All surfaces to be s ealed shall be dr y, sound, and f ree of  dust, loose mortar, and other foreign 

materials.   
 

1. Mask adjacent surfaces where necessary to maintain neat edge.   
2. Starting of work will be construed as acceptance of all subsurfaces.   

 
C. Verify that joint shaping materials and release tapes are compatible with sealant.   

 
D. Examine joint dimensions and size materials to achieve required width/depth ratios.   

 
3.3. INSTALLATION 
 
 

A. Use joint filler to achieve required joint depths, to allow sealants to perform intended function.   
 

1. Install backup material as recommended by sealant manufacturer.   
2. Where possible, provide full length sections without splices; minimize number of splices.   

 
B. Use bond breaker where recommended by sealant manufacturer.   
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C. Apply sealant within environmental conditions stated above.   
 

1. Consult manufacturer when sealant cannot be applied within these temperature ranges.   
 

D. Seal all joints around door and louver frames, expansion joints, and elsewhere as indicated.   
 

E. Joint Sealant M aterials:  F ollow m anufacturer's r ecommendation and i nstructions, f illing j oint 
completely from bottom to top, without voids.   

 
F. Joints:  Tool slightly concave after sealant is installed.   

 
1. When tooling white or light color sealant, use a water wet tool.   
2. Finish joints free of air pockets, foreign embedded matter, ridges, and sags.   

 
G. Tape Sealant:  Locate where indicated and install in accordance with manufacturer's instructions. 

 
3.4. PREFORMED SEALS 
 
 

A. Prepare joint surfaces clean and dry, free from oil, rust, laitance, and other foreign material.   
 

B. Construct joints straight and parallel to each other and at the proper width and depth.   
 

C. Install within environmental conditions stated above.   
 

D. Apply joint sealant manufacturer's approved primer and adhesive in accordance with 
manufacturer's instructions.   

 
E. Install seal in accordance with manufacturer's instructions.  

 
3.5. CLEANING 
 
 

A. Clean surfaces next to the sealed joints of smears or other soiling resultant of sealing application.  
 

B. Replace any damaged surfaces resulting from joint sealing or cleaning activities.   
 

C. Clean up and dispose of all waste materials and debris resulting from this operation off the site. 
 
3.6. JOINT SEALANT SCHEDULE 
 
 

A. This s chedule l ists the s ealant t ypes ac ceptable f or eac h j oint l ocation.  U se as  few different 
sealant types as possible to meet the requirements of this project.   

 
 Joint Location 
 

Sealant Type(s) 

1. Expansion/Contraction and Control Joints at:  
 
  Concrete Walls  1,3,4,5,6,7  
 
  Concrete Floor Slabs  2,5 
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 Joint Location 
 

Sealant Type(s) 

  Masonry Walls 1,3,4,5,6,7  
 

2. Material Joints at:   
 
  Metal Door & Louver Frames (Exterior) 1,5,6,8  
 
  Metal Door & Louver Frames (Interior) 1,5,6,8,9  
 
  Wall Penetrations (Exterior) 1,5,6,8  
 
  Wall Penetrations (Interior) 1,5,6,8  
 
  Floor Penetrations 5,6,7  
 
  Ceiling/Roof Penetrations 1,3,4,5,6,7  
 
  Sheet Metal Flashings 1,3,5,7  
 

3. Other Joints:  
 
  Threshold Sealant Bed 5  
 
  Immersed Concrete (Vertical and Sloped) 3,5  
 
  Immersed Concrete (Horizontal) 2,5  
 

4. Openings Around Pipes, Conduits, and Ducts Through: 
 
  Fire-Rated Construction 11  
 
  Concrete Form Snap-Tie Holes 1,4,6 
 
 
 

* * * * * 



 

Division 09  Coating 
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SECTION 09800 
PROTECTIVE COATING 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The Contractor shall furnish all tools, equipment, materials, and supplies and shall perform all labor 
required to complete the protective coating of all specified surfaces not specifically included under the 
requirements of  S ection 09905 "Architectural Paint Finishes," including al l s urface preparat ion, 
pretreatment, coating application, touch-up of factory-coated surfaces, protection of surfaces not to be 
coated, cleanup, and appurt enant work, al l in accordance with the requirements of the Contract 
Documents. 

 
B. The following surfaces shall not be protective coated hereunder unless shown or specified herein, or 

elsewhere in the Contract Documents. 
 

1. Concrete. 
 

2. Stainless steel. 
 

3. Machined surfaces. 
 

4. Grease fittings. 
 

5. Glass. 
 

6. Equipment nameplates. 
 

7. Maintenance hole frames and covers. 
 

8. Platform gratings, stair treads, door thresholds, and other walk surfaces. 
 

C. The coating system schedules summarize the surfaces to be coated, the required surface preparation, 
and the coating systems to be applied.  Coating notes on the drawings are used to show exceptions 
to the schedules, to show or extend the limits of coating systems, or to clarify or show details for 
application of the coating systems. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE  (Not Used) 
 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. References herein to "SSPC Specifications" or "SSPC" shall mean the published standards of the 
Steel Structures Painting Council, 4400 Fifth Avenue, Pittsburgh, PA 15213. 

 
B. References herein to "NACE" shall mean the published standards of the National Association of 

Corrosion Engineers, P.O. Box 986, Katy, TX 77450. 
 

C. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
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D. Comply with the current provisions of the following Codes and Standards. 
 

1. Commercial Standards: 
 

ANSI A13. Scheme for Identification of Piping Systems. 
 
ANSI/AWWA C105 Polyethylene Encasement for Ductile Iron Piping for Water 

and Other Liquids. 
 
ANSI/AWWA C203 Coal-Tar Protective Coatings and Linings for Steel Water 

Pipelines - Enamel and Tape-Hot-Applied. 
 
ANSI/AWWA D102 Painting Steel Water-Storage Tanks 

 
2. Federal Specifications: 

 
TT-P-28F Paint, Aluminum, Heat Resisting (1200F) 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. Samples:  T he C ontractor s hall s ubmit s amples of  al l pai nt, f inishes, and ot her c oating materials 
specified herein, in accordance with the GENERAL REQUIREMENTS.  Paint or coating samples shall 
be submitted on 8-1/2-inch by 11-inch sheet metal.  Each sample shall be completely coated over its 
entire surface with one protective coating material, type, and color. 

 
C. Coating Materials List:  The Contractor shall provide 8 copies of a coating materials list which indicates 

the manufacturer and the coating number, keyed to the coating systems herein, prior to or at the time of 
submittal of samples. 

 
D. Paint Manufacturer's Information:  For each paint system to be used the Contractor shall submit the 

following listed data at least 30 days prior to painting. 
 

1. Paint manufacturer's data sheet for each product used, including statements on the suitability of 
the material for the intended use. 

 
2. Paint manufacturer's instructions and recommendations on surface preparation and application. 
 
3. Colors available for each product (where applicable). 

 
4. Compatibility of shop and field applied coatings (where applicable). 

 
5. Material safety data sheet for each product used. 

 
6. Two sets of color samples to match each color selected by the Engineer from the manufacturer's 

standard color sheets.  If custom mixed colors are required by this Section, the color samples 
shall be made using color formulations prepared to match the color samples furnished by the 
Engineer.  The color formula shall be shown on the back of each color sample. 

 
1.5 QUALITY ASSURANCE 
 
 

A. General:  The Contractor shall give the Engineer a minimum of 3 days advance notice of the start of 
any field surface preparation work of coating application work, and a minimum of 7 days advance 
notice of the start of any shop surface preparation work. 
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B. All such work shall be performed only in the presence of the Engineer, unless the Engineer has 
granted prior approval to perform such work in its absence. 

 
C. Inspection by the Engineer, or the waiver of inspection of any particular portion of the work, shall not 

relieve the Contractor of its responsibility to perform the work in accordance with these Specifications. 
 

D. Where protective coatings are to be performed by a subcontractor, said subcontractor must possess a 
valid state license as required for performance of the painting and coating work called for in this 
specification and must provide 5 references which show that the painting subcontractor has previous 
successful experience with the specified or comparable coating systems.  Include the name, address, 
and the telephone number for the owner of each installation for which the painting subcontractor 
provided the protective coating. 

 
E. Scaffolding shall be erected and moved to locations where requested by the Engineer to facilitate 

inspection.  Additional illumination shall be provided to cover all areas to be inspected. 
 

F. Inspection Devices:  The Contractor shall furnish, until final acceptance of such coatings, inspection 
devices i n good working condition for the detection of  hol idays and meas urement of  dry -film 
thicknesses of  prot ective c oatings.  D ry-film thickness gages shall be made av ailable f or t he 
Engineer's use at all times while coating is being done, until final acceptance of such coatings.  The 
Contractor shall provide the services of a trained operator of the holiday detection devices until the 
final acceptance of such coatings.  Holiday detection devices shall be operated only in the presence 
of the Engineer. 

 
G. Holiday Testing:  The Contractor shall holiday test all coated ferrous surfaces inside a steel reservoir, 

or other surfaces which will be submerged in water or other liquids, or surfaces which are enclosed in 
a vapor space in such structures and surfaces coated with any of the submerged and severe service 
coating systems.  A reas w hich c ontain hol idays s hall be mark ed and repai red or rec oated i n 
accordance with the coating manufacturer's printed instructions and then retested. 

 
1. Coatings With Thickness Exceeding 20 Mi ls:  F or surfaces hav ing a t otal dry  f ilm c oating 

thickness exceeding 20 mils:  pulse-type holiday detector such as Tinker & Rasor Model AP-W, 
D.E. Stearns Co. Model 14/20, or equal shall be used.  The unit shall be adjusted to operate at 
the voltage required to cause a spark jump across an air gap equal to twice the specified coating 
thickness. 

 
2. Coatings With Thickness of 20 Mils or Less:  For surfaces having a total dry film coating thickness 

of 20 mils or less:  Tinker & Rasor Model M1 non-destructive type holiday detector, K-D Bird Dog, 
or equal shall be used.  The unit shall operate at less than 75 volts. For thicknesses between 10 
and 20 mils, a non-sudsing type wetting agent, such as Kodak Photo-Flo, or equal, shall be 
added to the water prior to wetting the detector sponge. 

 
H. Film Thickness Testing:  On ferrous metals, the dry film coating thickness shall be measured in 

accordance with the SSPC "Paint Application Specification No. 2" using a magnetic-type dry film 
thickness gage such as Mikrotest model FM, Elcometer model 111/1EZ, or equal.  Each coat shall be 
tested for the correct thickness.  No measurements shall be made unt il at  l east 8 hours  af ter 
application of the coating.  On non-ferrous metals and other substrates, the coating thicknesses shall 
be measured at the time of application using a wet film gage. 

 
I. Surface P reparation:  E valuation of  bl ast c leaned s urface preparat ion w ork w ill be based upon 

comparison of the blasted surfaces with the standard samples available from the NACE, using NACE 
standard TM-01-70. 

 
1.6 MANUFACTURER REPRESENTATIVE 
 
 

A. The Contractor shall require t he protective c oating manufacturer t o f urnish a qual ified t echnical 
representative to visit the project site for technical support as specified in the paragraph entitled 
"Manufacturer's Certification", herein, and as may be necessary to resolve field problems attributable 
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or associated with t he manuf acturer's produc ts f urnished under t his C ontract or t he appl ication 
thereof. 

 
1.7 MAINTENANCE 
 
 

A. Warranty Inspection:  A warranty inspection may be conducted during the eleventh month following 
completion of all coating and painting work.  The Contractor and a representative of the coating 
material manufacturer shall attend this inspection.  All defective work shall be repaired in accordance 
with these specifications and to the satisfaction of the City.  The City may, by written notice to the 
Contractor, reschedule the warranty inspection, or may cancel the warranty inspection altogether. If a 
warranty inspection is not held the Contractor is not relieved of its responsibilities under the Contract 
Documents. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Definitions:  T he t erm " paint", " coatings", or " finishes" as  us ed herei n, s hall i nclude s urface 
treatments, emulsions, enamels, paints, epoxy resins, and al l other protective coatings, excepting 
galvanizing or anodizing, whether used as a pretreatment, primer, intermediate coat, or finish coat. 
The term "DFT" means minimum dry film thickness. 

 
B. General:  Coating materials shall be sealed in containers that plainly show the designated name, 

formula or specification number, batch number, color, date of manufacture, manufacturer's directions, 
and name of manufacturer, all of which shall be plainly legible at the time of use. 

 
C. The Contractor shall use coating materials suitable for the intended use and recommended by their 

manufacturer for the intended service. 
 

D. Compatibility:  In any coating system only compatible materials from a single manufacturer shall be 
used in the work.  Particular attention shall be directed to compatibility of primers and finish coats. If 
necessary, subject to the approval of the Engineer, a barrier coat shall be applied between existing 
prime coat and subsequent field coats to ensure compatibility. 

 
E. Colors:  All colors and shades of colors of all coats of paint shall be as selected or specified by the 

Engineer.  Each coat shall be of a slightly different shade, to facilitate inspection of surface coverage 
of each coat.  Finish colors shall be as selected from the manufacturer's standard color samples by 
the Engineer.  Finish colors shall be custom mixed to match color samples furnished by the Engineer. 

 
F. Protective Coating Materials:  Products shall be standard products produced by recognized 

manufacturers who are regularly engaged in production of such materials for essentially identical 
service conditions.  Where requested, the Contractor shall provide the Engineer with the names of not 
less t han 10 s uccessful appl ications of  t he propos ed manuf acturer's products demonstrating 
compliance with this specification requirement. 

 
G. Substitute or "Or-Equal" Submittals:  Unless otherwise specified, materials are from the catalogs of 

the companies listed herein.  Materials by other manufacturers are acceptable provided that they are 
established as being compatible with and of equal quality to the coatings of the companies listed. The 
Contractor shall provide satisfactory documentation f rom t he f irm manuf acturing t he propos ed 
substitute or "or-equal" material that said material meets the specified requirements and is equivalent 
or better than the listed materials in the following properties: 

 
1. Quality 

 
2. Durability 
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3. Resistance to abrasion and physical damage 

 
4. Life expectancy 

 
5. Ability to recoat in future 
 
6. Solids content by volume 

 
7. Dry film thickness per coat 

 
8. Compatibility with other coatings 

 
9. Suitability for the intended service 

 
10. Resistance to chemical attack 

 
11. Temperature limitations in service and during application 

 
12. Type and quality of recommended undercoats and topcoats 

 
13. Ease of application 

 
14. Ease of repairing damaged areas 

 
15. Stability of colors 

 
H. The cost of all testing and analyzing of the proposed substitute materials that may be required by the 

Engineer s hall be pai d by  t he C ontractor.  I f the proposed substitution requires changes in the 
contract work, the Contractor shall bear all such costs involved and the costs of allied trades affected 
by the substitution. 

 
2.2 INDUSTRIAL COATING SYSTEMS 
 
 

A. Material Sources:  Each of the following manufacturers is capable of supplying many of the industrial 
coating materials specified herein.  Where manufacturers and paint numbers are listed, it is to show 
the type and quality of coatings that are required.  Proposed substitute materials must be shown to 
satisfy the material descriptions and to equal or exceed the properties of the l isted materials as 
required in the paragraph entitled "Substitute or `Or-Equal' Submittals" herein. 

 
1. Ameron 

 
2. Carboline Coatings Company 

 
3. Engard Coatings Corporation 
 
4. Pittsburgh Paints 

 
5. Tnemec Company 

 
B. System 1 – Not Used   

 
C. System 2 - Not Used 
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D. System 3 - Aluminum Silicone Resin:  Aluminum silicone resin material shall be suitable for a service 
temperature of up to 1,000 degrees F, and shall comply with Federal Specification TT-P-28. 

 
1. Prime coat and finish coat (2 or more, DFT = 3 mils), Rust-Oleum 4315, or equal. 

 
2. Total system DFT = 3 mils. 

 
E. System 4 - Aliphatic Polyurethane:  Two component aliphatic acrylic or polyester polyurethane coating 

material shall provide superior color and gloss retention, resistance to splash from acid and alkaline 
chemicals, resistance to chemical fumes and severe weathering and with a minimum solids content of 
58 percent by volume.  Primer shall be a rust inhibitive two component epoxy coating with a minimum 
solids content of 70 percent by volume. 
If this coating system is to be used on Galvanized Ferrous Metal; provide surface treatment (or 
approved equal) for the prime coat as per the Coating Manufacturers product data sheet. 

 
1. Prime coat (DFT = 4 mils), Amerlock 400 VOC, Carboguard 890 VOC, Engard 460 HS or 428HS, 

Tnemec L69 Epoxoline, or equal. 
 

2. Finish coat (one or more, DFT = 3 mils), Amershield VOC, Carboline 133 MC, Engard 428 HS, 
Tnemec 740 EverThane, or equal. 

 
3. Total system DFT = 7 mils. 

 
4. More than one finish coat shall be applied as necessary to produce a finish with uniform color and 

texture. 
 

F. System 5 - Inorganic Zinc/Polyurethane:  The inorganic zinc primer shall be a water or solvent based, 
self-curing, zinc silicate 2-component inorganic coating which contains at least 85 percent of metallic 
zinc by weight in the dried film, and is recommended by the coating manufacturer as a primer for this 
system.  The intermediate coat shall be a high-build two component epoxy with a solids content of at 
least 70 perc ent by  v olume.  F inish c oats s hall be a 2-component al iphatic ac rylic or pol yester 
polyurethane coating material that provides superior color and gloss retention, resistance to chemical 
fumes and severe weathering, and a minimum solids content of 58 percent by volume. 

 
1. Prime coat (DFT = 2 mil), Dimetcote 21-5/4A, Carbo Zinc 11 WB, Engard 428HS or 460 HS, 

Tnemec 94H2O Hydro- Zinc, or equal. 
 

2. Intermediate coat (DFT =  4 mi ls), Amerlock 400 VOC, Carboline 890 VOC, Engard 428HS, 
Tnemec L69 Epoxoline, or equal. 

 
3. Finish coats (one or more, DFT = 3 mils), Amershield VOC, Carboline 133 MC, Engard 428 HS, 

Tnemec 740 EverThane, or equal. 
 

4. Total system DFT = 9 mils. 
 

5. Intermediate coat shall be applied in excess of 4 mils DFT or in more than one coat as necessary 
to completely cover the inorganic zinc primer and prevent application bubbling of the polyurethane 
finish coat. 

 
6. More than one finish coat shall be applied as necessary to produce a finish with uniform color and 

texture. 
 

G. System 6 - Inorganic Zinc, Water Based:  Water based, self curing, ethyl silicate shall be a two 
component inorganic coating material that contains at least 85 percent of metallic zinc by weight in the 
dried film. 
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1. Prime coat and finish coat (one, DFT = 3 mils), Dimetcote 21- 5/4 A, Carbozinc 11 WB, or equal. 
 

2. Total system DFT = 3 mils. 
 

H. System 7 - Acrylic Latex:  Single component, water based acrylic latex with a fungicide additive shall 
have a minimum solids content of 35 percent by volume.  Prime coat shall be as recommended by 
manufacturer.  The coating material shall be available in the ANSI safety colors. 

 
1. Prime coat (DFT = 2 mils), as recommended by manufacturer. 

 
a. Metal Carbocrylic 3358 MW 
b. Non-Ferrous Metals, Wood, PVC, Drywall, Concrete Sanitile 120 (DFT= 2 mils) 

 
2. Finish coats (2 or more, DFT = 6 mi ls), Amercoat 2104, Carboline 3359 MC, Tnemec 1028 

Enduratone, or equal. 
 

3. Total system DFT = 8 mils. 
 

I. System 8 - Not Used 
 

J. System 9 - Not Used 
 

K. System 10 - Acrylic, Concrete:  High molecular weight acrylic coating material shall have a minimum 
solids content of 35 percent by volume.  Prime coat shall be an acrylic filler and sealer for concrete 
surfaces. 

 
1. Prime coat (Filler/sealer), Tnemec 180 Tneme-Crete,Sanitile 100, or equal. 

 
2. Finish coats (2 or more, DFT = 3 mils), Tnemec 180 Tneme- Crete, Carbocrylic 3359 MC (DFT = 

6 mils) or equal. 
 

L. System 11 - Aliphatic Polyurethane, Concrete:  Two component aliphatic polyester polyurethane 
coating material shall provide superior color and gloss retention, resistance to splash from acid and 
alkaline chemicals, and resistance to chemical fumes and severe weathering, and with a minimum 
solids content of 58 percent by volume.  Filler-sealer compound shall be a two component epoxy 
material used to provide a smooth surface for the epoxy intermediate coat.  The filler-surfacer is 
applied to the entire concrete surface and worked into the concrete surface with a wide blade putty 
knife or s queegee.  T he intermediate coat shall be a high-build polyamide epoxy coating with a 
minimum solids content of 70 percent by volume. 

 
1. Prime coat (Filler-sealer), NU-Klad 114A, Engard 428HS,Sanitile 100, Tnemec 215 Surfacing 

Epoxy, or equal. 
 

2. Intermediate coat (DFT = 4 mils), Amerlock 400 VOC, Engard 428HS, Sanitile 100 (DFT= 2mils), 
Tnemec L69 Epoxoline, or equal. 

 
3. Finish coats (2 or more, DFT = 3 mils), Amershield VOC, Engard 428 HS,Carbothane 133 MC 

(DFT= 3 mils), Tnemec 740 Everthane, or equal. 
 

M. System 12 - Aliphatic Polyurethane, F iberglass:  Two-component al iphatic polyurethane coating 
material shall provide superior color and gloss retention, resistance to splash from acid and alkaline 
chemicals, and resistance to chemical fumes and severe weathering.  A primer, tie coat, or mist coat 
shall be used as recommended by the manufacturer. 

 
1. Prime coat (Tie coat), Engard 428HS, Sanitile 120 (DFT= 2 mils), Tnemec P69 Epoxoline, or 

oequal. 
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2. Finish coats (2 or more,  D FT =  3 mi ls), A mershield VOC (one,  3 mi ls), E ngard 428 H S, 
Carbothane 133 MC (DFT = 3 mils), Tnemec 740 Everthane, or equal. 

 
2.3 SUBMERGED AND SEVERE SERVICE COATING SYSTEMS 
 
 

A. Materials Sources:  The manufacturers' products listed in this paragraph are materials which satisfy 
the material descriptions of this paragraph and have a documented successful record for long term 
submerged or severe service conditions.  If proposed materials are not listed below, the requirements 
of the paragraph entitled "Substitute or `Or-Equal' Submittals" apply.  In addition, the Contractor shall 
submit for consideration a list of at least 10 installations with similar service conditions for which the 
proposed substitute or "or-equal" products have shown satisfactory performance for at least several 
years including the name, address, and phone number of the owner of each installation. 

 
B. System 100 - Amine Cured Epoxy:  High build, amine cured, straight epoxy resin shall have a solids 

content of at least 80 percent by volume, and shall be suitable for long-term immersion service in 
potable water.  The material shall conform to Food and Drug Administration regulations for food 
additives. 

 
1. Prime coat and finish coats (3 or more, DFT = 16 mils), Phenoline 341 (1 coat) 16 mil,  Amercoat 

133, Tnemec 22 Pota-Pox, or equal. 
 

C. System 101 – Amine cured Epoxy: High-build, amine cured, epoxy resin shall have a solids content of 
at least 70 percent by volume, comply with local VOC regulations, and shall be suitable for long-term 
immersion service in potable water. The material shall be certified in accordance with NSF standard 
61 for contact with potable water. Total thickness 8- 12 mills DFT. 

 
1. Prime Coat (DFT= 4-6 mils) Tnemec L140F Pota-Pox, or equal. 
 
2. Topcoat (DFT = 4-6 mils) Tnemec l140F Pota-Pox, or equal. 

 
D. System 102 – Epoxy Mortar: High-build, 3-componet amine cured epoxy mortar, shall have a solids 

content of 100 percent by volume, suitable for long-term immersion and atmospheric exposure to 
wastewater. Filler-resurfacer compound shall be a 3-component epoxy cementitious thin overlay 
material used to fill voids and rough areas and must feather-edge capable. Epoxy Glaze (finish) coat 
shall bea 100 percent solids epoxy suitable for long-term immersion and atmospheric exposure to 
wastewater. 

 
1. Filler/Resurfacre thin Overlay (Thickness = minimum 1/16”), Tnemec 218 MortarClad, or equal. 
 
2. Epoxy Mortar (DFT = 125 mils) Tnemec 434 Perma-Shield, or equal. 
 
3. Finish coat (DFT = 15-20 mils), Tnemec 435 Perma-Glaze, or equal. 

 
E. System 103 - Coal Tar Epoxy:  High build, 2-component amine cured coal tar epoxy shall have a  

solids content of at least 68 percent by volume, suitable for long term immersion in wastewater and for 
coating of buried surfaces, and conforming to DOD-P-23236, Class 2, or to SSPC Paint 16.  Prime 
coats are for use as a shop primer only.  Prime coat shall be omitted when both surface preparation 
and coating are to be performed in the field. 

 
1. Prime coat (DFT = 1.5 mils). 

 
2. Finish coats (2 or more, DFT = 16 mils), Carboguard 888, or equal. 

 
3. Total system DFT = 17.5 mils. 

 
4. Bitumastic 300M (2 or more DFT =16 mils) can only be used in shop conditions. 
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F. System 104 - Coal Tar Epoxy, Concrete:  High build, 2-component amine cured coal tar epoxy, shall 
have a solids content of at least 74 percent by volume, suitable for long term immersion in wastewater 
and for coating of buried surfaces and conforming to DOD-P-23236, Class 2, or to SSPC Paint 16.  
Filler-surfacer compound shall be a 2-component epoxy material used to fill voids and rough areas.  
The seal coat provides a smooth surface for the application of the coal tar epoxy.  The seal coat is a 
two-component epoxy material with 100 percent solids and is applied to the entire concrete surface 
and worked into the concrete surface with a wide blade putty knife or a squeegee. 

 
1. Seal coat, Carboguard 501, or equal. 

 
2. Intermediate coat (DFT = 4 mils), Carboguard 501 or equal. 

 
3. Finish coats (2 or more, DFT = 16 mils) Phenoline 341 (1 coat, DFT= 20 mils), or equal. 

 
4. Use Amercoat 133 as shown in System 100 as alternative. 

 
G. System 105 - Inorganic Zinc/Epoxy: 

 
1. Inorganic Zinc Primer:  Water or solvent based, self-curing 2-component inorganic coating shall 

contain a minimum of 85 percent metallic zinc by weight in the dried film and is recommended by 
the coating manufacturer as a primer for the epoxy material. 

 
2. Polyamide Cured Epoxy:  High build polyamide cured epoxy coating shall have a solids content of 

at least 70 percent by volume and a finish coat color of white.  The material shall be capable of 
achieving at least 4 mils dry film thickness per coat. 

 
3. Amine Cured Epoxy:  High build amine cured epoxy coating shall have a solids content of at least 

80 percent by volume and with a finish coat color of white or ivory.  The material shall be capable 
of achieving at least 5 mils dry film thickness per coat. 

 
4. The epoxy coating material shall be a straight epoxy resin and shall be either a polyamide-cured 

epoxy or an amine-cured epoxy suitable for long-term immersion service in potable water.  The 
material shall conform to Food and Drug Administration regulations for food additives and state 
and local health regulations and policies for service in potable water reservoirs.  The Contractor 
shall submit a written certification that the proposed materials meet the above regulatory agency 
standards and policies.  The material shall be appl ied with a primer if recommended by the 
coating manufacturer. 

 
5. Part A:  Products shall be as listed, or equal: 

 
a. Pre-coating, prior to erection. (DFT = 3 mils) Dimetcote 9, Carboline 

See Note (1) under Paragraph f.  Zinc D11-VOC,  
  Tnemec    94-H2O 
  Hydro-Zinc 

 
b. Touch up, following erection. (DFT = 3 mils) Tnemec 94-H2O 

See Note (2) under Paragraph f.  Hydro-Zinc 
 

c. Difficult-to-coat areas, following  Amercoat 395, Carbo- 
erection.  See Note (3) underline  859 VOC,  
Paragraph f.  Tnemec L140F Pota-Pox. 

 
d. Finish Coats (2 or more) (DFT = 8 mils) Amercoat 395,  

  Phenoline 341, 
  Tnemec L140F Pota-Pox. 
 

e. Total system DFT = 7 mils 
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f. Notes: 
 

(1) All lap roof plate edges are to be pre-coated.  If necessary, zinc primer exposed on 
exterior of roof may be removed prior to welding. 

 
(2) Touch-up coating shall be done for areas damaged during erection, or areas not pre-

coated.  The Contractor shall spot sandblast to SSPC-SP-5 before application of coating. 
 Material used for touch-up shall be a compatible solvent based inorganic or organic zinc 
primer recommended by the manufacturer. 

 
(3) All edges, nuts, bolts, lap joints, weld seams and the roof rim angle shall receive one 

brush-applied coat prior to the application of the complete spray coat. 
 

6. Part B:  Products shall be as listed, or equal: 
 

a. Difficult-to-coat areas.  See  Amercoat 395, Phenoline 341, 
Note (1) under Paragraph d.  Tnemec L140F Pota-Pox. 

 
b. Finish coats (2 or more).  See     (DFT = 12 mils) Amercoat 395,  

Note (1) under Paragraph d.  Phenoline 341,  
  Tnemec L140F Pota-Pox.  
 

c. Total system DFT = 12 mils 
 

d. Notes: 
 

(1) All edges, nuts, bolts, lap joints, and weld seams shall receive one brush-applied coat 
prior to the application of the first complete spray coat. 

 
7. Curing Period:  Prior to immersion, the completed system shall be subjected to at least 240 hours 

of curing time with the metal temperature at a minimum of 70 degrees F, or 480 hours at a 
minimum of 60 degrees F, both conditions at a maximum relative humidity of 50 percent and 
under the forced ventilation conditions required by the paragraph entitled "Curing of Coatings, 
herein.  More curing time or a higher temperature shall be provided if recommended by the epoxy 
coating manufacturer.  If the environmental conditions do not provide the necessary minimum 
temperature, use heated air to provide the necessary heat for curing.  Other combinations of 
curing time and temperature may  be us ed i f t he coating manufacturer presents s atisfactory 
documentation and test results to substantiate that the degree of curing is equal or greater than 
curing for 240 hours at 70 degrees F. 

 
8. Volatile Organic Compound Testing:  The completed interior reservoir coating system shall be 

tested for volatile organic compounds as specified herein. 
 

H. System 106 - Fusion Bonded Epoxy:  The coating material shall be a 100 percent powder epoxy 
applied i n accordance w ith t he ANSI/AWWA C213 "AWWA S tandard for Fusion-Bonded Epoxy 
Coating for the Interior and Exterior of Steel Water Pipelines", except that the surface preparation 
shall be as specified in the coating system schedule of this Section.  The coating shall be applied 
using the fluidized bed process. 

 
1. Liquid Epoxy:  For field repairs or where, as confirmed by the Engineer, it would be impossible to 

use the powder epoxy method without causing damage to the item, the use of a liquid epoxy will 
be permitted, applied in not less than 3 coats to provide a DFT of 15 mils. The liquid epoxy shall 
be a 100 percent solids epoxy recommended by the powder epoxy manufacturer. 

 
1. Coating (DFT = 16 mils), Scotchkote 206N, or equal. 

 
2. Total system DFT = 16 mils. 

 
I. System 107 - Not Used 
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J. System 108 – Not Used 
 
K. System 109 - Epoxy - Phenolic:  Epoxy-phenolic amine cured resin with a solids content of at least 55 

percent by volume, and suitable for long-term immersion in wastewater and exposure to the effects of 
hydrogen sulfide gas where there is the probability of sulfuric acid formation on the surfaces. 

 
1. Prime coat and finish coats (3 or more, DFT = 12 mils), Amercoat 346, or equal. 
2. Prime/ Finish coat (One coat , 20 mils DFT) Plasite 4500-S  
 

L. System 109 – Epoxy – Amine: Epoxy-amine cured resin with a solids content of at least 100 percent 
by v olume, and s uitable for long-term i mmersion i n w astewater and ex posure t o t he ef fects of  
hydrogen sulfide gas where there is the probability of sulfuric acid formation on the surfaces. 

 
1. Prime coat and finish coats (DFT = 20-30 mils), Tnemec 435 Perma-Glaze, or equal. 

 
M. System 110 - Epoxy - Amine, Concrete:  Epoxy- amine cured resin with a solids content of at least 55 

percent by volume, and suitable for long-term immersion in wastewater and exposure to the effects of 
hydrogen sulfide gas where there is the probability of sulfuric acid formation on the surfaces.  The 
filler-sealer shall be a 100 percent solids amine cured epoxy material with silica and inert fillers.  A 
100 percent solids epoxy surfacer shall be used to fill holes and patch the concrete surfaces after 
abrasive blasting. 

 
1. Prime coat (filler-sealer), applied in two coats to the entire surface using a squeegee to achieve a 

smooth, void-free surface, Carboguard 501, Amerlock Sealer followed by Nu-Klad 114A, Tnemec 
218 MortarClad (in one coat), or equal.  

 
2. Finish coats (2 or more, DFT = 12 mils), Plasite 4500-S (one coat, 20 mils), Sigma Novoguard 

840, or equal.  On stairways and in walking and working areas use Tnemec 435 PermaGlaze, 
Plasite 4500-S, or use Sigma Novoguard 840 with Amercoat 886 non-skid additive in the final 
coat. 

 
N. System 111 – Not Used 

 
O. System 112 - Vinyl Ester-Concrete:  Vinyl ester resin coating material with an inert flake pigment 

suitable for immersion service in hydrochloric acid and sulfuric acid solutions.  The filler-sealer shall 
be a 100 percent solids amine-cured epoxy or vinyl ester material with silica and inert fillers. The filler-
sealer is applied to the entire concrete surface.  A 100 percent solids epoxy or vinyl ester surfacer 
shall be used to fill holes and patch the concrete surface after abrasive blasting. 

 
1. Prime coat (filler-sealer), applied in two coats using a squeegee to achieve a smooth void-free 

surface. 
 
2. Finish coats (two or more, DFT = 40 mils), Tnemec 120 Vinester, or equal. 

 
2.4 SPECIAL COATING SYSTEMS 
 
 

A. System 200 - PVC Tape:  Prior to wrapping the pipe with PVC tape, the pipe and fittings first shall be 
primed using a primer recommended by the PVC tape manufacturer.  After being primed, the pipe 
shall be wrapped with a 20-mil adhesive PVC tape, half-lapped, to a total thickness of 40 mils. 

 
B. System 201 - Rich Portland Cement Mortar:  R ich port land cement mortar coating shall have a 

minimum thickness of 1/8-inch, followed by enclosure in an 8-mil thick polyethylene sheet with all 
joints and edges lapped and sealed with tape. 
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C. System 203 - Epoxy Surfacing:  Two-component epoxy floor surfacing shall be formulated to resist 
many acids, alkalies, and solvents.  Material shall be resistant to liquid alum, sodium hydroxide, and 
50 percent sulphuric acid.  Products shall be as follows, or equal: 

 
1. Ameron Alternative:  Prime coat Amerlock Sealer; finish coat Nu-Klad 110A, (1/4-inch thick). 

 
2. Engard Alternative:  Prime coat Engard 491; finish coat Engard 481 (1/4-inch thick). 

 
3. Carboline Alternative: Prime coat Carboguard 501, finish coat Semstone 140 ( ¼ inch thick, 250 

mils DFT). 
 

4. Tnemec Alternative: Prime coat Tnemec 237 Power- Tread; finish Tnemec 282 Tneme- Glaze 
(1/4-inch thick). 

 
D. System 204 - Waterproofing:  Two coats of a clear, non-staining, silane-modified-siloxane masonry 

waterproofing material.  The waterproofing system 204 after application shall be provided with not less 
than a five-year warranty on the performance of the product. 

 
1. Where EPA Allows Solvents:  Chemstop, "WB Heavy Duty "; Rainguard, "XS", Chemprobe / 

Prime a Pell H2O; or equal. 
 

2. Where EPA Prohibits Solvents:  Chemstop, "WB Regular / Heavy Duty"; Rainguard's "Blok-Lok"; 
Rainproof's "Chem-Trete #45", Chemprobe / Prime A Pell H2O; or equal. 

 
3. Surfaces shall be cleaned with a chemical (approved by waterproofing manufacturer) cleaner and 

power wash.  Surfaces shall be clean and dry before application of waterproofing.  Method and 
rate of application shall be in accordance w ith manuf acturer's publ ished i nstructions.  A  
manufacturer's representative shall be present during applications if necessary for warranty. 

 
E. System 205 - Polyethylene E ncasement:  A pplication of  pol yethylene enc asement s hall be in 

accordance with ANSI/AWWA C105 using Method C. 
 

F. System 206 - Cement Mortar Coating:  A 1-1/2-inch minimum thickness mortar coating reinforced with 
3/4-inch galvanized welded wire fabric shall be provided.  The cement mortar shall contain no less 
than one part  T ype V  c ement t o 3 part s s and.  T he c ement mort ar s hall be c ured by  a c uring 
compound meeting the requirements of "Liquid Membrane-Forming Compounds for Curing Concrete" 
ASTM C 309-81, Type II, white pigmented, or by enclosure in an 8-mil thick polyethylene sheet with all 
joints and edges lapped by at least 6-inches. 

 
G. System 207 - Non-Slip Surfacing:  Coating shall have one coat of Semstone 140 W/ aluminum oxide 

additive, AS 150 as manufactured by Amstep Products or one coat of Ameron Nu-Klad 100A with 
Amercoat 886 additive, or one coat Tnemec 280 Tneme-Glaze with Series 211 additive or equal.  The 
coating shall be gray in color.  Application shall be by means of a roller and not more than 60 sq ft per 
gallon of  non -slip c oating s hall be appl ied.  P rimer s hall be as  rec ommended by  t he c oating 
manufacturer. 

 
H. System 208 - Aluminum Metal Isolation:  A wash primer (0.5 mils) shall be applied, followed by one 

coat of heavy bodied bituminous paint, such as Tnemec L69 Epoxoline, or equal (8 mils).  Total 
thickness of system (8.5 mils). 
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PART 3 -- EXECUTION 
 
 
3.1 STORAGE, MIXING, AND THINNING OF MATERIALS 
 
 

A. Manufacturer's Recommendations:  Unless otherwise specified herein, the coating manufacturer's 
printed recommendations and instructions for thinning, mixing, handling, applying, and protecting its 
coating materials, for preparation of surfaces for coating, and for all other procedures relative to 
coating shall be strictly observed.  The Contractor shall supply the Engineer with copies of each 
manufacturer's instructions in accordance with the GENERAL REQUIREMENTS. 

 
B. All protective coating materials shall be used within the manufacturer's recommended shelf life. 

 
C. Storage and Mixing:  Coating materials shall be protected from exposure to cold weather, and shall be 

thoroughly stirred, strained, and kept at a uniform consistency during application.  Coatings of different 
manufacturers shall not be mixed together. 

 
3.2 PREPARATION FOR COATING 
 
 

A. General:  All surfaces to receive protective coatings shall be cleaned as specified herein prior to 
application of said coatings.  The Contractor shall examine all surfaces to be coated, and shall correct 
all surface defects before application of any coating material.  All marred or abraded spots on shop-
primed and on f actory-finished surfaces s hall rec eive t ouch-up res toration pri or t o any  c oating 
application. 

 
B. Protection of Surfaces Not to be Coated:  Surfaces which are not to receive protective coatings shall 

be protected during surface preparation, cleaning, and coating operations. 
 

C. All hardw are, l ighting f ixtures, s witch pl ates, mac hined s urfaces, c ouplings, s hafts, beari ngs, 
nameplates on mac hinery, and  other s urfaces not  t o be pai nted s hall be remov ed, mas ked or 
otherwise protected.  Drop cloths shall be provided to prevent coating materials from falling on or 
marring adjacent surfaces.  The working parts of all mechanical and electrical equipment shall be 
protected from damage during surface preparation and coating operations.  Openings in motors shall 
be masked to prevent entry of coating or other materials. 

 
D. Care shall be exercised not to damage adjacent w ork duri ng bl ast c leaning operat ions.  S pray 

painting s hall be c onducted under c arefully c ontrolled c onditions.  The Contractor shall be fully 
responsible for and shall promptly repair any and all damage to adjacent work or adjoining property 
occurring from blast cleaning or coating operations. 

 
E. Protection of Painted Surfaces:  Cleaning and coating shall be so programmed that dust and other 

contaminants from the cleaning process will not fall on wet, newly-coated surfaces. 
 
3.3 SURFACE PREPARATION STANDARDS 
 
 

A. The following referenced surface preparation specifications of the Steel Structures Painting Council 
shall form a part of this specification: 

 
1. Solvent Cleaning (SSPC-SP1):  Removal of oil, grease, dirt, soil, salts, and contaminants by 

cleaning with solvent, vapor, alkali, emulsion, or steam. 
 

2. Hand Tool Cleaning (SSPC-SP2):  Removal of loose rust, loose mill scale, and loose paint to 
degree specified, by hand chipping, scraping, sanding, and wire brushing. 

 
3. Power Tool Cleaning (SSPC-SP3):  Removal of loose rust, loose mill scale, and loose paint to 

degree specified by power tool chipping, descaling, sanding, wire brushing, and grinding. 
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4. White Metal Blast Cleaning (SSPC-SP5/NACE1):  Removal of all visible rust, mill scale, paint, 
and foreign matter by blast cleaning by wheel or nozzle (dry or wet) using sand, grit, or shot. 

 
5. Commercial Blast Cleaning (SSPC-SP6/NACE3):  Blast cleaning until at least two-thirds of each 

element of surface area is free of all visible residues. 
 

6. Brush-Off B last C leaning (SSPC-SP7/NACE4):  B last c leaning of  al l except t ightly adhering 
residues of mill scale, rust, and coatings, ex posing numerous  ev enly di stributed f lecks of  
underlying metal. 

 
B. The other surface preparation standards shall be the most recent versions published by the SSPC 

and NACE. 
 
3.4 METAL SURFACE PREPARATION (UNGALVANIZED) 
 
 

A. The mi nimum abras ive bl asting s urface preparat ion s hall be as  s pecified i n t he coating system 
schedules included at the end of this Section.  Where there is a conflict between these specifications 
and the coating manufacturer's printed recommendations for the intended service, the higher degree 
of cleaning shall apply. 

 
B. Workmanship for metal surface preparation shall be in conformance with the current SSPC Standards 

and t his S ection.  B last c leaned s urfaces s hall mat ch t he s tandard s amples av ailable f rom t he 
National Association of Corrosion Engineers, NACE Standard TM-01-70. 

 
C. All oil, grease, welding fluxes and other surface contaminants shall be removed by solvent cleaning 

per SSPC-SP1 prior to blast cleaning. 
 

D. All sharp edges shall be rounded or chamfered and all burrs, and surface defects and weld splatter 
shall be ground smooth prior to blast cleaning. 

 
E. The type and size of abrasive shall be selected to produce a surface profile that meets the coating 

manufacturer's recommendation for the particular coating and service conditions. 
 

F. The abrasive shall not be reused unless otherwise approved by the Engineer.  For automated shop 
blasting systems, clean oil-free abrasives shall be maintained. 

 
G. The Contractor shall comply w ith t he appl icable f ederal, s tate, and l ocal ai r pol lution c ontrol 

regulations for blast cleaning. 
 

H. Compressed air for air blast cleaning shall be supplied at adequate pressure from well maintained 
compressors equi pped w ith oi l/moisture s eparators w hich remov e at  l east 95 perc ent of t he 
contaminants. 

 
I. Surfaces shall be cleaned of all dust and residual particles of the cleaning operation by dry air blast 

cleaning, vacuuming or another approved method prior to painting. 
 
J. Enclosed areas and other areas where dust settling is a problem shall be vacuum cleaned and wiped 

with a tack cloth. 
 

K. Damaged or defective coating shall be removed by the specified blast cleaning to meet the clean 
surface requirements before recoating. 

 
L. If the specified abrasive blast cleaning will damage adjacent work, the area to be cleaned is less than 

100 square feet, and the coated surface will not be submerged in service, then SSPC-SP2, hand tool 
cleaning or SSPC-SP3, power tool cleaning, may be used. 
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M. Shop applied coatings of unknown composition shall be completely removed before the specified 
coatings are applied.  Valves, castings, ductile or cast iron pipe, and fabricated pipe or equipment 
shall be examined for the presence of shop-applied temporary coatings.  Temporary coatings shall be 
completely removed by solvent cleaning per SSPC-SP1 before the abrasive blast cleaning work has 
been started. 

 
N. Shop primed equipment shall be solvent cleaned in the field before finish coats are applied. 

 
3.5 SURFACE PREPARATION FOR GALVANIZED FERROUS METAL 
 
 

A. Galvanized ferrous metal shall be alkaline cleaned per SSPC-SP1 to remove oil, grease, and other 
contaminants detrimental to adhesion of the protective coating system to be used. 

 
B. Pretreatment coatings of surfaces shall be in accordance with the printed recommendations of the 

coating manufacturer. 
 
3.6 SURFACE PREPARATION OF FERROUS SURFACES WITH EXISTING COATINGS 
 
 

A. General:  All grease, oil, heavy chalk, dirt, or other contaminants shall be removed by solvent or 
detergent cleaning prior to abrasive blast cleaning.  The generic type of the existing coatings shall be 
determined by laboratory testing.  

 
B. Abrasive Blast Cleaning:  The Contractor shall provide the degree of cleaning specified in the coating 

system schedule for the entire surface to be coated.  If the degree of cleaning is not specified in the 
schedule, deteriorated coatings shall be removed by abrasive blast cleaning to SSPC-SP6, 
Commercial Blast Cleaning.  Areas of tightly adhering coatings shall be cleaned to SSPC-SP7, Brush-
off Blast Cleaning, with the remaining thickness of existing coating not to exceed 3 mils. 

 
C. Incompatible C oatings:  I f c oatings t o be appl ied are not  c ompatible w ith ex isting c oatings t he 

Contractor shall apply intermediate coatings per the paint manufacturer's recommendation for the 
specified c oating system or s hall completely remove the ex isting coating pri or t o abras ive blast 
cleaning.  A small trial application shall be conducted for compatibility prior to painting large areas. 

 
D. Unknown C oatings:  C oatings of  unk nown c omposition s hall be c ompletely remov ed pri or t o 

application of new coatings. 
 

E. Water Abrasive or Wet Abrasive Blast Cleaning:  Where specified or where job site conditions do not 
permit dry abrasive blasting for industrial coating systems due to dust or air pollution considerations, 
water abrasive blasting or wet abrasive blasting may be used.  In both methods, paint-compatible 
corrosion inhibitors shall be used, and coating application shall begin as soon as the surfaces are dry. 
Water abrasive blasting shall be done using high pressure water with sand injection.  In both methods, 
the equipment used shall be commercially produced equipment with a successful service record.  Wet 
blasting methods shall not be used f or s ubmerged and s evere s ervice c oating s ystems unl ess 
specified. 

 
3.7 CONCRETE AND CONCRETE BLOCK MASONRY SURFACE PREPARATION 
 
 

A. Surface preparation shall not begin until at least 30 days after the concrete or masonry has been 
placed. 

 
B. All oil, grease, and form release and curing compounds shall be removed by detergent cleaning per 

SSPC-SP1 before abrasive blast cleaning. 
 

C. Concrete, concrete block masonry surfaces and deteriorated concrete surfaces to be coated shall be 
abrasive blast cleaned to remove existing coatings, laitance, deteriorated concrete, and to roughen 
the surface equivalent to the surface of the No. 80 grit flint sandpaper. 
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D. If acid etching is required by the coating application instructions the treatment shall be made after 
abrasive blasting.  After etching, rinse surfaces with water and test the pH.  The pH shall be between 
neutral and 8. 

 
E. Surfaces shall be clean and as recommended by the coating manufacturer before coating is started. 

 
F. Unless required for proper adhesion, surfaces shall be dry prior to coating.  The presence of moisture 

shall be determined with a moisture detection device such as Delmhorst Model DB, or equal. 
 
3.8 PLASTIC, FIBERGLASS AND NONFERROUS METALS SURFACE PREPARATION 
 
 

A. Plastic and fiberglass surfaces shall be sanded or brush off blast cleaned prior to solvent cleaning 
with a chemical compatible with the coating system primer. 

 
B. Non-ferrous metal surfaces shall be solvent-cleaned SSPC-SP1 followed by sanding or brush-off blast 

cleaning SSPC-SP7/NACE4. 
 

C. All surfaces shall be clean and dry prior to coating application. 
 
3.9 ARCHITECTURAL CONCRETE BLOCK MASONRY SURFACE PREPARATION 
 
 

A. The mortar surfaces shall be cured at least 14 days before surface preparation work is started. 
 

B. Dust, dirt, grease, and other foreign matter shall be removed prior to abrasive blasting. 
 

C. The masonry surfaces shall be prepared in accordance with the material manufacturer's printed 
instructions. 

 
3.10 WORKMANSHIP 
 
 

A. Skilled craftsmen and experienced supervision shall be used on all work. 
 

B. Clean drop cloths shall be used.  All damage to surfaces resulting from the work hereunder shall be 
cleaned, repaired, and refinished to their original condition. 

 
C. All coatings s hall be appl ied under dry  and dus t-free c onditions.  C oating s hall be done i n a 

workmanlike manner so as to produce an even film of uniform thickness.  Edges, corners, crevices, 
and joints shall receive special attention to insure that they have been thoroughly cleaned and that 
they receive an adequate thickness of coating material.  The finished surfaces shall be free from runs, 
drops, ridges, waves, laps, brush marks, and variations in color, texture, and finish.  The hiding shall 
be so complete that the addition of another coat would not increase the hiding.  Special attention shall 
be given to insure that edges, corners, crevices, welds, and similar areas receive a film thickness 
equivalent to adjacent areas, and installations shall be protected by the use of drop cloths or other 
approved precautionary measures. 

 
3.11 SHOP COATING REQUIREMENTS 
 
 

A. All items of equipment, or parts of equipment which are not submerged in service, shall be shop 
primed and then finish coated in the field after installation with the specified or approved color.  The 
methods, materials, application equipment and all other details of shop painting shall comply with this 
section.  If the shop primer requires topcoating within a specified period of time, the equipment shall 
be finish coated in the shop and then touch-up painted after installation. 
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B. All i tems of  equi pment, or part s and s urfaces of  equi pment w hich are s ubmerged or i nside an 
enclosed hydraulic structure when in service, with the exception of pumps and valves, shall have all 
surface preparation and coating work performed in the field. 

 
C. The interior surfaces of steel reservoirs shall have all surface preparation and coating work performed 

in the field. 
 

D. For certain pieces of equipment it may be undesirable or impractical to apply finish coatings in the 
field.  S uch equipment may include engine generator sets, equipment such as  electrical control 
panels, switchgear or main control boards, submerged parts of pumps, ferrous metal passages in 
valves, or ot her i tems w here i t i s not  pos sible t o obtain the specified quality in the field.  Such 
equipment shall be shop primed and finish coated and touched up in the field with the identical 
material af ter i nstallation.  T he Contractor shall requi re t he manufacturer of  each such piece of 
equipment to certify as part of its shop drawings that the surface preparation is in accordance with 
these specifications.  The coating material data sheet shall be submitted with the shop drawings for 
the equipment. 

 
E. For certain small pieces of equipment the manufacturer may have a standard coating system which is 

suitable for the intended service conditions.  In such cases, the final determination of suitability will be 
made during review of the shop drawing submittals.  Equipment of this type generally includes only 
indoor equipment such as instruments, small compressors, and chemical metering pumps. 

 
F. Shop painted surfaces shall be prot ected duri ng s hipment and handl ing by  s uitable prov isions 

including padding, blocking, and the use of canvas or nylon slings.  Primed surfaces shall not be 
exposed to the weather for more than 6 months before topcoated, or less time if recommended by the 
coating manufacturer. 

 
G. Damage to shop-applied coatings shall be repaired in accordance with this Section and the coating 

manufacturers printed instructions. 
 

H. The Contractor shall make certain that the shop primers and field topcoats are compatible and meet 
the requirements of this Section.  Copies of applicable coating manufacturer's data sheets shall be 
submitted with equipment shop drawings. 

 
3.12 APPLICATION OF COATINGS 
 
 

A. The appl ication of  prot ective c oatings t o s teel s ubstrates s hall be i n ac cordance w ith "Paint 
Specification No. 1, (SSPC-A-1)", Steel Structures Painting Council. 

 
B. Cleaned surfaces and all coats shall be inspected prior to each succeeding coat.  The Contractor shall 

schedule such inspection with the Engineer in advance. 
 

C. Blast cleaned ferrous metal surfaces shall be painted before any rusting or other deterioration of the 
surface occurs.  Blast cleaning shall be limited to only those surfaces that can be coated in the same 
working day. 

 
D. Coatings shall be applied in accordance with the manufacturer's instructions and recommendations, 

and this Section, whichever has the most stringent requirements. 
 

E. Special attention shall be given to edges, angles, weld seams, flanges, nuts and bolts, and other 
places where insufficient film thicknesses are likely to be present.  Use stripe painting for these areas. 

 
F. Special at tention s hall be gi ven t o materials w hich w ill be j oined s o closely that proper surface 

preparation and application are not possible.  Such contact surfaces shall be coated prior to assembly 
or installation. 

 
G. Finish coats, including touch-up and damage repair coats shall be applied in a manner which will 

present a uniform texture and color matched appearance. 
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H. Coatings shall not be applied under the following conditions: 
 

1. Temperature exceeding the manufacturer's recommended maximum and minimum allowable. 
 

2. Dust or smoke laden atmosphere. 
 

3. Damp or humid weather. 
 

4. When the substrate or air temperature is less than 5 degrees F above dewpoint. 
 

5. When air temperature is expected to drop below 40 degrees F or less than 5 degrees F above the 
dewpoint within 8 hours after application of coating. 

 
I. Dewpoint shall be determined by  use of  a s ling psychrometer i n conjunction w ith U .S. Dept. of  

Commerce, Weather Bureau psychrometric tables. 
 

J. Steel piping shall be abrasive blast cleaned and primed before installation. 
 

K. The finish coat on all work shall be applied after all concrete, masonry, and equipment installation is 
complete and the work areas are clean and dust free. 

 
3.13 CURING OF COATINGS 
 
 

A. The Contractor shall provide curing conditions in accordance with the conditions recommended by the 
coating material manufacturer or by this Section, whichever is the highest requirement, prior to placing 
the completed coating system into service. 

 
B. In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be required 

until the coatings have fully cured. 
 

C. Forced Air Ventilation of Steel Reservoirs and Enclosed Hydraulic Structures:  Forced air ventilation is 
required for the application and curing of coatings on the interior surfaces of steel reservoirs and 
enclosed hydraulic structures.  During curing periods continuously exhaust air from a maintenance 
hole in the lowest shell ring, or in the case of an enclosed hydraulic structure, from the lowest level of 
the structure using portable ducting.  After all interior coating operations have been completed provide 
a f inal curing period for a minimum of  10 day s, during which the forced ventilation system shall 
operate continuously.  For additional requirements, refer to the specific coating system being used in 
the paragraph entitled "Submerged and Severe Service Coating Systems" herein. 

 
 
3.14 NOT USED 
 
 
3.15 IDENTIFICATION OF PIPING   
 
 

A. Identification of piping shall be in accordance with Section 15780 "Treatment Plant Piping 
Identification Systems." 

 
B. Every valve or connection, where it may be possible for a worker to be exposed to a hazardous 

substance, shall be labeled per General Industry Safety Orders, Article 112 OSHA Occupational 
Safety and Health Standards 29CFR1910. 

 
C. All unburied pipe in structures and in chemical pipe trenches shall be color-code painted.  Colors shall 

be as specified in Section 15780 "Piping Identification Systems," as selected by the Engineer, or as 
shown. 
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3.16 COATING SYSTEM SCHEDULES - FERROUS METALS 
 
 

A. Coating System Schedule, Ferrous Metal - Not Galvanized: 
 
   Item   Surface Prep.   System No. 
       
FM-1  All exposed surfaces indoors 

and outdoors, except those 
included below. 

 Commercial blast cleaning 
 SSPC-SP6/NACE3 

 (4) 
Aliphatic polyurethane 

       
FM-3  Surfaces of equipment and 

ferrous surfaces submerged 
or intermittently submerged in 
potable water or utility water, 
including all surfaces lower 
than 2-feet above high water 
level and all s urfaces i nside 
enclosed hydraulic structures 
and vents (excluding shop-
coated v alves, c ouplings, 
pumps). 

 White metal blast cleaning 
SSPC-SP5/NACE1 

 (100 or 101) 
amine-cured epoxy 

       
FM-4  Surfaces of equi pment and 

ferrous surfaces submerged 
or intermittently submerged in 
wastewater, including all 
surfaces l ower t han 2 -feet 
above high water level and all 
surfaces inside enclosed 
hydraulic structures (excluding 
shop-coated v alves, 
couplings, pumps). 

 White metal blast cleaning 
SSPC-SP5/NACE1 

 (102) 
Epoxy mortar / Epoxy glaze 

       
FM-5  Surfaces exposed to high 

temperature (be tween 150 
and 600 degrees F). 

 White metal blast cleaning 
SSPC-SP10/NACE1 

 (6) 
inorganic zinc,water-based 

       
FM-7  Buried small steel pipe.  Removal of dirt, grease, oil  (200)  PVC tape 
       
FM-8  Buried pipe couplings, valves, 

and flanged j oints (w here 
piping is plastic). 

 Removal of dirt, grease, oil 
 

 (201) 
rich portland cement mortar 

       
FM-9  Buried pipe couplings, valves, 

and flanged j oints (w here 
piping i s not  plastic, or tape-
coated, or mortar-coated 
steel), including epoxy-coated 
surfaces. 

 As specified by  ref erence 
specification 

 (205) 
polyethylene encasement 

       
FM-10  Buried pipe couplings, valves, 

and flanged j oints (w here 
piping i s mort ar-coated s teel 
or reinforced concrete), 
including epoxy-coated 
surfaces. 

 Removal of dirt, grease, oil  (206) 
cement-mortar coating 
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FM-11  Ferrous surfaces in water 
passagaes of all valves 4-inch 
size and l arger, exterior 
surfaces of  s ubmerged 
valves. 

 White metal blast cleaning 
SSPC-SP5/NACE1 

 (100 or 101) 
amine-cured epoxy 

       
FM-12 
 

 Where shown or s pecified, 
ferrous s urfaces i n water 
passages and s ubmerged 
surfaces of al l pumps  w hich 
have di scharge s ize of  4-
inches or larger. 

 White metal blast cleaning 
SSPC-SP5/NACE1 

 (100 OR 101) 
amine-cured epoxy 

       
FM-12 
 

 Where s hown or s pecified, 
ferrous s urfaces i n water 
passages and s ubmerged 
surfaces of al l pumps  w hich 
have di scharge s ize of  4-
inches or larger. 

 White metal blast cleaning 
SSPC-SP5/NACE1 

 (106) 
fusion-bonded epoxy 

       
FM-13 
 

 Ferrous surfaces of sleeve-
couplings 

 White metal blast cleaning 
SSPC-SP5/NACE1 
 

 (100 or 101) 
amine-cured epoxy 

 
       
FM-14  All f errous surfaces of  s luice 

gates, flap gat es, and s hear 
gates, including wall thimbles. 

 White metal blast cleaning 
SSPC-SP5/NACE1 
 

 (106) 
fusion-bonded epoxy 

       
FM-15  Buried surfaces that are not  

specified to be coated 
 White metal blast cleaning 

SSPC-SP5/NACE1 
 (103) 

coal tar epoxy 
       
FM-16  Indoor sheet metal, flashings, 

exposed ducts. 
 Commercial blast c leaning 

SSPC-SP6/NACE3 
 (4) 

aliphatic polyurethane 
       
 

B. Coating System Schedule, Ferrous Metal - Galvanized:  Pretreatment coatings, barrier coatings, or 
washes shall be applied as recommended by the coating manufacturer.  All galvanized surfaces shall 
be coated All galvanized surfaces except for the following items shall be coated unless coating is 
required by other Sections:  (1) Floor gratings and frames, (2) Handrails, (3) Stair treads, (4) Chain 
link fencing and appurtenances, (5) Specifier selected items. 

 
   Item   Surface Prep.   System No. 
FMG-1  All exposed surfaces indoors 

and outdoors, except those 
below. 

 Alkaline cleaning SSPC-SP1  (4) 
aliphatic polyurethane 

       
FMG-3  Buried small steel pipe.  Removal of dirt, grease, oil  (200) PVC tape 
       
FMG-4 
 

 Surfaces buried or submerged 
in wastewater. 
 
 

 Alkaline cleaning SSPC-SP1 
followed by  brus h-off grade 
blast cleaning SSPC-
SP7/NACE4 

 (102) 
Epoxy Mortar / Epoxy Glaze 

FMG-5 
 

 Buried mi scellaneous 
surfaces, c ouplings, v alves, 
and flanged joints. 

 Removal of dirt, grease, oil  (201) 
rich portland cement mortar 

       
FMG-6  Indoor sheet metal flashings, 

exposed ducts. 
 Alkaline cleaning SSPC-SP1  (4) 

aliphatic polyurethane 
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3.17 COATING SYSTEM SCHEDULE, NON-FERROUS METAL, PLASTIC, FIBERGLASS 
 
 

A. Where isolated non-ferrous parts are associated with equipment or piping, the Contractor shall use 
the coating system for the adjacent connected surfaces.  Do not coat handrails, gratings, frames or 
hatches.  Only primers recommended by the coating manufacturer shall be used. 

 
   Item   Surface Prep.   System No. 

 
NFM-1 
 

 All exposed surfaces, indoors 
and outdoors, except those 
included below. 

 Solvent cleaned SSPC-P1  (4) 
aliphatic polyurethane 

       
NFM-3 
 
 

 Aluminum surfaces in contact 
with c oncrete, or w ith any  
other metal except galvanized 
ferrous metal. 

 Solvent cleaned SSPC-SP1  (208) 
aluminum metal isolation 

       
NFM-4  Polyvinyl chloride plastic 

piping, indoors and outdoors, 
or i n s tructures, not 
submerged. 

 Solvent cleaned SSPC-SP1  (7) 
acrylic latex 

       
NFM-5  Fiber glass surfaces.  Per Paragraph 3.8  (12) 

aliphatic polyurethane 
fiberglass 

       
NFM-6 
 
 

 Buried non-ferrous metal pipe.  Removal of dirt, grease, oil  (200) 
PVC tape 

       
 
 

* * * * * * 



 

Division 11  Equipment 
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SECTION 11000 
EQUIPMENT GENERAL PROVISIONS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, supplies, materials, equipment, and all labor necessary for 
the furnishing, construction, installation, testing, and operation of all equipment and appurtenant work, 
complete and operable, all in accordance with the requirements of the Contract Documents. 

 
B. The provisions of this Section shall apply, in general, to all equipment specified and where referred to, 

and they supplement the detailed equipment specifications.  The detailed equipment specifications 
shall govern where this section conflicts with detailed sections. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Divisions 2 and 15  Piping, Fittings, and Valves as applicable. 
 

B. Section 05500  Miscellaneous Metalwork. 
 

C. Section 09800  Protective Coating. 
 

D. Section 11300  Pumps, General. 
 

E. Division 17, Instrumentation and Control. 
 

F. Section 15610  Piping, General. 
 

G. Section 15770  Pipe Supports and Mechanical Joint Restraints. 
 

H. Section 16800  Electric Motors. 
 

I. Section 16010  Electrical General Provisions. 
 

J. Section 16480  Low Voltage Motor Control. 
 

K. Section 16482  Medium Voltage Motor Control. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 

B. Commercial Standards:  All equipment, products, and their installation shall be in accordance with the 
following standards, as applicable, and as specified in each Section of these specifications: 

 
1. American Society for Testing and Materials (ASTM). 

 
2. American Public Health Association (APHA). 

 
3. American National Standards Institute (ANSI). 
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4. American Society of Mechanical Engineers (ASME). 
 

5. American Water Works Association (AWWA). 
 

6. American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE). 
 

7. American Welding Society (AWS). 
 

8. National Fire Protection Association (NFPA). 
 

9. Federal Specifications (FS). 
 

10. National Electrical Manufacturers Association (NEMA). 
 

11. Rubber Manufacturers of America (RMA). 
 

12. Manufacturer's published recommendations and specifications. 
 

13. General Industry Safety Orders (OSHA). 
 

C. The following standards in particular are referred to in this Section of the Specifications: 
 

ANSI B16.1 Cast Iron Pipe Flanges and Flanged Fittings Class 25, 125, 
250, and 800. 

 
ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel, Nickel Alloy, and 

Other Special Alloys. 
 

ANSI B46.1 Surface Texture. 
 

ANSI S12.6 Method for the Measurement of the Real-Ear Attenuation of 
Hearing Protections. 

 
ANSI/ASME B1.20.1 General Purpose Pipe Threads (inch) 

 
ANSI/ASME B31.1 Power Piping. 

 
ANSI/AWWA D100 Welded Steel Tanks for Water Storage. 

 
AWWA C206 Field Welding of Steel Water Pipe. 

 
ASTM A 48 Specification for Gray Iron Castings. 

 
ASTM A 108 Specification for Steel Bars, Carbon, Cold-Finished, Standard 

Quality. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. Shop Drawings:  The CONTRACTOR shall furnish complete shop drawings for all equipment 
specified in the various Sections, together with all piping, valves, and controls for review by the 
ENGINEER in accordance with SUBMITTALS of the GENERAL REQUIREMENTS. 

 
C. Tools:  Where the equipment is manufactured to require special tools for maintenance other than 

those normally available commercially, the CONTRACTOR shall supply one complete set of special 
wrenches or other special tools necessary for the assembly, adjustment, and dismantling of the 
equipment.  All tools shall be of best quality hardened steel forgings with bright, finished heads and 
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with work faces dressed to fit nuts.  The set of tools shall be neatly mounted in a labeled tool box of 
suitable design provided with a hinged cover. 

 
D. Spare Parts:   

 
1. The CONTRACTOR shall obtain and submit from the manufacturer a list of suggested spare 

parts for each piece of equipment according to the provisions of SPARE PARTS of the 
GENERAL REQUIREMENTS.  After approval, CONTRACTOR shall furnish such spare parts 
suitably packaged, identified with the equipment number, and labeled.  CONTRACTOR shall 
also furnish the name, address, and telephone number of the nearest distributor for each piece 
of equipment.  All spare parts are intended for use by the CITY, only, after expiration of the 
guaranty period.  Any spare parts which the ENGINEER permits the CONTRACTOR to use for 
startup activities shall be replaced by the CONTRACTOR prior to the CITY's acceptance of 
beneficial use of the equipment. 

 
2. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in writing about 

any manufacturer's modification of the approved spare parts, such as part number, 
interchangeability, model change or others.  If the ENGINEER determines that the modified 
parts are no longer applicable to the supplied equipment, the CONTRACTOR at its expense 
shall provide applicable spare parts. 

 
E. Torsional Anlysis:  The CONTRACTOR shall submit to the ENGINEER a torsional and lateral 

vibration analysis of the following equipment, in accordance with the GENERAL REQUIREMENTS.  
The analysis shall be performed by a specialist experienced in this type of work and approved by the 
ENGINEER. 

 
1. All engine drives. 

 
2. All blowers and compressors with drives of 100 horespower and over. 

 
3. All vertical pumps with universal joints and extended shafts. 

 
4. All other equipment where specified. 

 
The torsional natural frequency of the drive train must be avoided by +25 percent by any exciting 
frequency of the equipment, throughout the entire operating range.   

 
F. Vibration Analysis:  In the bid price the CONTRACTOR shall include at least two site visits of the 

above mentioned specialist for each type and size of equipment, during construction and testing of 
the equipment, to analyze and measure the amount of equipment vibration and make a written 
recommendation for keeping the vibration at a safe limit.  The CONTRACTOR shall implement those 
recommendations to meet provisions of the specifications. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Inspection, Startup, and Field Adjustment:  The CONTRACTOR shall demonstrate that all equipment 
meets the specified performance requirements.  CONTRACTOR shall provide the services of an 
experienced, competent, and authorized service representative of the manufacturer of each item of 
major equipment and shall visit the site of work to perform the following tasks. 

 
1. Assist the CONTRACTOR in the installation of the equipment. 

 
2. Inspect, check, adjust if necessary and approve the equipment installation. 

 
3. Start-up and field-test the equipment for proper operation, efficiency, and capacity. 

 
4. Perform necessary field adjustments during the test period until the equipment installation and 

operation are satisfactory to the ENGINEER. 
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5. Instruct the CITY's personnel in the operation and maintenance of the equipment.  Instruction 
prior to system testing of the equipment shall include step-by-step troubleshooting procedures 
with all necessary equipment testing. 

 
6. The vendors rep shall provide a letter certifying the installation with approved test results 

attached. 
 

B. Costs:  The costs of all inspection, startup, testing, adjustment, and instruction work performed by 
factory-trained representatives shall be borne by the CONTRACTOR.  The CITY will pay for costs of 
power and water.  When available, the CITY's operating personnel will provide assistance in the field 
testing. 

 
C. Public Inspection:  It shall be the responsibility of the CONTRACTOR to inform the local authorities, 

such as building and plumbing  inspectors, fire marshall, OSHA inspectors, and others, to witness all 
required permits and issue certificates, and pay all fees. 

 
D. Tolerance:  Tolerances and clearances shall be as shown on the shop drawings and shall be closely 

adhered to.  Machine work shall in all cases be of high-grade workmanship and finish, with due 
consideration to the special nature or function of the parts.  Members without milled ends and which 
are to be framed to other steel parts of the structure may have a variation in the detailed length of not 
greater than 1/16-inch for members 30 feet or less in length, and not greater than 1/8-inch for 
members over 30 feet in length. 

 
E. Machine Finish:  The type of finish shall be the most suitable for the application and shall be shown in 

micro-inches in accordance with ANSI B46.1.  The following finishes shall be used: 
 

1. Surface roughness not greater than 63 micro-inches shall be required for all surfaces in sliding 
contact. 

 
2. Surface roughness not greater than 250 micro-inches shall be required for surfaces in contact 

where a tight joint is not required. 
 

3. Rough finish not greater than 500 micro-inches shall be required for other machined surfaces. 
 

4. Contact surfaces of shafts and stems which pass through stuffing boxes and contact surfaces 
of bearings shall be finished to not greater than 32 micro-inches. 

 
F. All equipment and material furnished for the project shall be brand new and free of material and 

manufacturing defects. 
 

G. Manufacturer's Experience:  Unless otherwise directed by the ENGINEER, all equipment furnished 
shall have a record of at least 5 years of successful,  troublefree operation in similar applications, 
from the same manufacture. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 
 

A. Noise Level:  When the equipment is in operation, no single piece of equipment shall exceed the 
OSHA noise level requirements for a one hour exposure, and the City of Los Angeles Building and 
Safety requirements. 

 
B. Personal Hearing Protection:   Where specified, the CONTRACTOR shall supply, in their original 

unopened packaging, three pairs of high attenuation hearing protectors.  The ear protectors shall be 
capable of meeting the requirements of ANSI S12.6 and shall produce a noise level reduction of 25 
dBA at a frequency of 500 Hz.  The hearing protectors shall have fluid filled ear cushions and an 
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adjustable, padded headband.  The protectors shall be stored in a weatherproof, labeled, steel 
cabinet, furnished by the CONTRACTOR and mounted in an approved location near the noise 
producing equipment. 

 
C. Service Factors:  Service factors shall be applied in the selection or design of mechanical power 

transmission components.  Unless otherwise specified, the following load classifications shall apply in 
determining service factors: 

 
Type of Equipment                 Load Classification       

 
Blower: 

Centrifugal or vane Uniform 
Lobe Moderate Shock 
 

Reciprocating Air Compressor: 
Multi-Cylinder Moderate Shock 
Single-Cylinder Heavy Shock 

 
Pump: 

Centrifugal or Rotary Uniform 
Reciprocating  Moderate Shock 

 
Mixer: 

Constant Density Uniform 
Variable Density Moderate Shock 

 
Flocculator or Clarifier Uniform 

 
Sludge Thickener Moderate Shock 

 
Grit Handling Equipment Moderate Shock 

 
Trash Rack Rake Moderate Shock 

 
Crane or Hoist Moderate Shock 

 
D. For service factors of electric motors, see Section 16800, "Electric Motors."  Where load 

classifications are not specified, best modern practice shall be used. 
 

E. Welding:  Unless otherwise specified or shown, all welding shall conform to the following: 
 

1. Latest version of ANSI/AWWA D100. 
 

2. Latest revision of AWWA C206. 
 

3. All composite fabricated steel assemblies which are to be erected or installed inside a hydraulic 
structure, including any fixed or movable structural components of mechanical equipments, 
shall have continuous seal welds to prevent entrance of air or moisture. 

 
4. All welding shall be by the metal-arc method or gas-shielded arc method as described in the 

American Welding Society's "Welding Handbook" as supplemented by other pertinent standards 
of the AWS.  Qualification of welders shall be in accordance with the AWS Standards governing 
same. 

 
5. All welders shall be City of Los Angeles certified. 

 
6. In assembly and during welding, the component parts shall be adequately clamped, supported, 

and restrained to minimize distortion and for control of dimensions.  Weld reinforcement shall 
be specified by the AWS code.  Upon completion of the welding, all weld splatter, flux, slag, and 
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burrs left by attachments shall be removed.  Welds shall be repaired to produce a workmanlike 
appearance, with uniform weld contours and dimensions.  All sharp corners of material which 
are to be painted or coated shall be ground to a minimum of 1/32-inch on the flat. 

 
F. Protective Coating:  All equipment shall be painted or coated in accordance with Section 09800, 

"Protective Coating," or Section 09905 "Architectural Paint Finishes" unless otherwise approved by 
the ENGINEER.  Non-ferrous metal and corrosion-resisting surfaces shall be coated with grease or 
lubricating oil.  Coated surfaces shall be protected from abrasion or other damage during handling, 
testing, storing, assembly, and shipping. 

 
G. Protection of Equipment:  All equipment shall be boxed, crated, or otherwise protected from damage 

and moisture during shipment, handling, and storage.  All equipment shall be protected from 
exposure to corrosive fumes and shall be kept thoroughly dry at all times.  Pumps, motors, drives, 
electrical equipment, and other equipment having anti-friction or sleeve bearings shall be stored in 
weathertight storage facilities prior to installation.  For extended storage periods, plastic equipment 
wrappers should be avoided, to prevent accumulation of condensate in gears and bearings. 

 
H. Identification of Equipment Items:  Each item of equipment shipped shall have a legible identifying 

mark corresponding to the equipment number shown or specified for the particular item. 
 

I. Vibration Level:  All equipment subject to vibration shall be provided with restrained spring-type 
vibration isolators or pads per manufacturer's written recommendation. 

 
J. Shop Fabrication:  Shop fabrication shall be preformed in accordance with the Contract Documents 

and the CONTRACTOR approved shop drawings. 
 
2.2 EQUIPMENT SUPPORTS AND FOUNDATIONS 
 
 

A. Equipment Supports:   Unless otherwise shown, all equipment supports, anchors, and restrainers 
shall be adequately designed for static, dynamic, wind, and seismic loads.  The design horizontal 
seismic force shall be greater of that noted in the general structural notes or as required by the 
governing building code, or 10 percent of gravity, whichever is greater. 

 
B. Equipment Foundations:  Equipment foundations shall be as per manufacturer's written 

recommendations.  All mechanical equipment, tanks, control cabinets, etc., shall be mounted on 
minimum 3.5-inch high concrete bases, unless otherwise shown or specified. 

 
C. Shop Drawings:  Shop drawings shall be submitted to the ENGINEER for review in accordance with 

the requirements of the GENERAL REQUIREMENTS.  Shop Drawings will be considered incomplete 
unless clear, concise calculations are presented showing equipment anchorage forces and the 
capacitates of the anchorage elements provided by the CONTRACTOR. 

 
2.3 PIPE HANGERS, SUPPORTS, AND GUIDES 
 
 

A. All pipe connections to equipment shall be supported, anchored, and guided to avoid stresses and 
load on equipment flanges and equipment.  Supports and hangers shall be accordance with the 
requirements of Section 15770, Pipe Supports and Mechanical Joint Restraints. 

 
2.4 FLANGES AND PIPE THREADS 
 
 

A. All flanges on equipment and appurtenances provided under this Section shall conform to ANSI 
B16.1, Class 125; or B16.5, Class 150, unless otherwise shown.  All pipe threads shall be in 
accordance with ASNI/ASME B1.20.1, and the requirements of Section 15610, "Piping, General." 
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2.5 COUPLINGS 
 
 

A. Flexible couplings shall be provided between the driver and the driven equipment to accommodate 
slight angular misalignment, parallel misalignment, end load, and to cushion shock loads.  Where 
required for vertical shafts, 3-piece spacer couplings or universal type couplings for extended shafts 
shall be installed.  Selection of flexible coupling shall include service factor of driven equipment. 

 
B. The CONTRACTOR shall have the equipment manufacturer select or recommend the size and type 

of coupling required to suit each specific application. 
 

C. Taper-lock bushings may be used to provide for easy installation and removal on shafts of various 
diameters. 

 
D. Where universal type couplings are shown, they shall be of the needle bearing type construction, 

equipped with commercial type grease fittings. 
 
2.6 SHAFTING 
 
 

A. General:  All shafting shall be continuous between bearings and shall be sized to transmit the power 
required.  Keyways shall be accurately cut parallel with shaft centerline.  Unless otherwise specified 
and justified by calculation, shafting shall not be turned down at the ends to accommodate bearings or 
sprockets whose bore is less than the diameter of the shaft.  All shafts shall rotate in the end bearings 
and shall be turned and polished, straight and true. 

 
B. Materials:  Shafting materials shall be appropriate for the type of service and torque transmitted.  

Environmental elements such as corrosive gases, moisture, and fluids shall be taken into 
consideration.  Materials shall be shown or specified unless furnished as part of an assembly. 

 
1. Low carbon cold-rolled steel shafting shall conform to ASTM A 108, Grade 1018. 

 
2. Medium carbon cold-rolled shafting shall conform to ASTM A 108, Grade 1045. 

 
3. Corrosion-resistant shafting shall be stainless steel or Monel, whichever is most suitable for the 

intended service. 
 

C. Differential Settlement:  Where differential settlement between the driver and the driven equipment 
may be expected, a shaft of sufficient length with 2 sets of universal type couplings shall be provided. 

 
2.7 BEARINGS 
 
 

A. General:  Bearings shall conform to the standards of the Anti-Friction Bearing Manufacturers 
Association, Inc. (AFBMA). 

 
B. To assure satisfactory bearing application, fitting practice, mounting, lubrication, sealing, static rating, 

housing strength, and other important factors shall be considered in bearing selection. 
 

C. All lubricated-for-life bearings shall be factory-lubricated with the manufacturer's recommended 
grease to insure maximum bearing life and best performance. 
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D. Bearing Life:  Except where otherwise specified or shown, all bearings shall have a minimum B-10 life 
expectancy of 5 years or 20,000 hours, whichever occurs first.  Where so specified, bearings shall 
have a minimum rated B-10 life expectancy corresponding to the type of service, as follows: 

 
  Type of Service              Design Life (years)           B-10 Design Life (hours)   

 
1.  8-hour shift  10          20,000 

 
2.  16-hour shift  10          40,000 

 
3.  continuous  10          60,000 

 
E. Bearing housing shall be of cast iron or steel and bearing mounting arrangement shall be as specified 

or shown, or as recommended in the published standards of the manufacturer.  Split-type housings 
may be used to facilitate installation, inspection, and disassembly.   

 
F. Sleeve-type bearings shall have a Babbitt or bronze liner. 

 
2.8 GEARS AND GEAR DRIVES 
 
 

A. Unless otherwise specified, gears shall be of the helical or spiral-bevel type, designed and 
manufactured in accordance with AGMA Standards, with a gear teeth minimum service factor of 1.7, 
a minimum B-10 bearing life of 60,000 hours and a minimum efficiency of 94 percent.  Worm gears 
shall not be used, unless specifically approved by the ENGINEER. 

 
B. All gear speed reducers or increases shall be  of the enclosed type, oil-or grease-lubricated and fully 

sealed, with a breather to allow air to escape but keep dust and dirt out.  The casing shall be of cast 
iron or heavy duty steel construction with lifting lugs and an inspection cover for each train.  An oil 
level glass and an oil flow indicator shall be provided, arranged for easy reading. 

 
C. Gears and gear drives as part of an equipment assembly shall be shipped fully assembled for field 

installation. 
 

D. Gear design, manufacture and material selections shall be left to the discretion of the manufacturer, 
provided the above AGMA level of quality suitable for the application are met.  Input and output shafts 
shall be adequately designed for the service and load requirements.  Gears shall be computer-
matched for minimum tolerance variation.  The output shaft shall have 2 position seals to prevent oil 
leakage. 

 
E. Oil level and drain location relative to the mounting arrangement shall be easily accessible.  Oil 

coolers or heat exchangers with all required appurtenances shall be furnished when necessary. 
 
2.9 DRIVE CHAINS 
 
 

A. Power drive chains shall be commercial type roller chains and meet ANSI Standard. 
 

B. A chain take-up or tightener shall be provided in every chain drive arrangement to provide easy 
adjustment. 

 
C. A minimum of one connecting or coupler link shall be provided with each length of roller chain. 

 
D. Sludge collector chain and attachments shall be of the manufacturer's best standard material and 

suitable for the process fluid. 
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2.10 SPROCKETS 
 
 

A. General:  Matching sprockets shall be furnished with all chain drives and chain-type material handling 
equipment. 

 
B. Materials:  Unless otherwise specified, materials shall be as follows: 

 
1. Sprockets with 25 teeth or less, normally used as a drive, shall be made of medium carbon 

steel in the 0.40 to 0.45 percent carbon range. 
 

2. Type A and B sprockets with 26 teeth or more, normally used as driven sprockets, shall be 
made of minimum 0.20 percent carbon steel. 

 
3. Large diameter sprockets with Type C hub shall be made of cast iron conforming to ASTM A 

48, Class 30. 
 

C. All sprockets shall be accurately machined to ANSI Standards.  Sprockets shall have deep hardness 
penetration in tooth sections. 

 
D. Finish bored sprockets shall be furnished complete with keyseat and set screws. 

 
E. To facilitate installation and disassembly, sprockets shall be of the split type or shall be furnished with 

taper-lock bushings as required. 
 

F. Idler sprockets shall be furnished with brass or Babbitt bushings, complete with oil hole and axial or 
circumferential grooving.  Steel collars with set screws may be provided in both sides of the hub. 

 
2.11 V-BELT DRIVES 
 
 

A. V-belts and sheaves shall be of the best commercial grade and shall conform to ANSI and RMA 
Standards. 

 
B. Unless otherwise specified, sheaves shall be machined from the finest quality gray cast iron. 

 
C. All sheaves shall be statically balanced.  For high speed application, where vibration is a problem, 

sheaves shall be dynamically balanced.  Sheaves operating at belt speeds exceeding 6,5000 fpm 
may be required to be constructed of special materials. 

D. To facilitate installation and disassembly, sheaves shall be furnished complete with Taper lock 
bushings as required. 

 
E. Finish bored sheaves shall be furnished complete with keyseat and set screws. 

 
F. Sliding motor bases shall be provided to adjust the tension of V-belts. 

 
2.12 DRIVE GUARDS 
 
 

A. All power transmission, prime movers, machines, shaft extensions, and moving machine parts shall 
be guarded to conform with the Division of Industrial Safety General Industrial Safety Orders latest 
edition and the OSHA Safety and Health Standards  (29CFR1910).  The guards shall be constructed 
of minimum 10 gage expanded, flattened steel with smooth edges and corners, galvanzied after 
fabrication and securely fastened.  Where required for lubrication or maintenance, guards shall have 
hinged latched access doors. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM EQUIPMENT 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 GENERAL PROVISIONS 
W.O. NO. EW40019F 11000-10 

2.13 FLEXIBLE CONNECTORS 
 
 

A. General:  Flexible connectors shall be installed in all piping connections to engines, blowers, 
compressors, and other vibrating equipment and in piping systems in accordance with the 
requirements of the Section 15610, "Piping, General." 

 
2.14 INSULATING CONNECTIONS 
 
 

A. General:  Where dissimilar materials are connected, insulating bushings, unions, couplings, or 
flanges, as appropriate, shall be used in accordance with the requirements of the Section 15610, 
"Piping, General." 

 
2.15 GASKETS AND PACKINGS 
 
 

A. Gaskets shall be in accordance with the requirements of Section 15610, "Piping, General."   
 

B. Packing around valve stems and reciprocating shaft shall be compressible material, compatible with 
the fluid being used.  Chevron-type "V"  packing shall be Garlock No. 432, John Crane "Everseal," 
or equal.  Pump seals shall be as specified in Section 11300, "Pumps, General". 

 
C. Packing around rotating shafts (other than valve stems) shall be "O"-rings, stuffing boxes, or 

mechanical seals, as recommended by the manufacturer and approved by the ENGINEER, in 
accordance with Section 11300, "Pumps, General." 

 
2.16 NAMEPLATES 
 
 

A. Equipment nameplates of stainless steel shall be engraved or stamped and fastened to the 
equipment in an accessible location with No. 4 or larger oval head stainless steel screws or drive pins. 
 Nameplates shall contain the manufacturer's name, model, serial number, size, characteristics, and 
appropriate data describing the machine performance ratings. 

 
2.17 SAFETY REQUIREMENTS 
 
 

A. Where work construction areas are located within a flammable or toxic gas environment, suitable gas 
detection, ventilating, and oxygen deficiency equipment shall be provided.  Workers shall be equipped 
with approved breathing apparatus. 

 
2.18 OVERLOAD PROTECTION 
 
 

A. General:  Unless otherwise specified in individual equipment Sections, all sludge collectors, clarifier 
raking mechanism, conveyors and bar screen equipment drives shall be provided with an overload 
protection device as follows: 

 
1. Mechanical System:  The overload protection shall be a mechanical device to provide for 

reliable protection in the event of excessive overload.  It shall be a ball detent type designed for 
long term repeatability and life.  It shall be infinitely adjustable by a single adjusting nut.  Once 
set it shall be tamperproof, and incorporate a torque monitoring and control system.  It shall 
activate an alarm set for 85 percent, and a motor cutout switch set for 100 percent of maximum 
continuous running torque.  A visual torque indication shall be provided and oriented so that it 
may be read form the walkway.  The dial shall be calibrated from 0 to 100 percent of maximum 
continuous running torque.  The design of the torque limiter should initiate the mechanical 
disengagement of the drive upon overload.  Each unit shall be suitable for outdoor/corrosive 
environments with a protective finish, corrosion inhibiting lubricants and a stainless steel cover. 
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2. Electronic System:  As an alternative to the mechanical system, the overload protection may be 
an Electronic Torque Monitoring Control System capable of displaying torque, rpm's, one level 
of overload, and two levels of overload of the drive system.  It shall incorporate a time-delay for 
start-up and a voltage monitoring and compensation circuit for up to ± 15 percent variation. 

 
a. The overload device shall have an enclosure suitable for outdoor installation at 

temperatures of 0-70 degrees C, and relative humidity up to 95 percent.  A visual torque 
dial shall be provided and oriented so that it can be easily read from the walkway. 

 
b. The torque monitoring system shall be calibrated to:  alarm and shut down the system in 

the event the torque drops to 50 percent of normal running; alarm at 85 percent of 
maximum continuous running torque and shut down the motor at maximum continuous 
running torque of the equipment.  The system shall be calibrated at the factory of the 
equipment manufacturer and it shall be capable of monitoring twice the maximum 
continuous running torque of the equipment. 

 
B. Manufacturers, or Equal: 

 
1. American Autogard Corporation 

 
2. Ferguson Machine Company. 

 
2.19 ANCHOR BOLTS 
 
 

A. Equipment suppliers shall furnish suitable anchor bolts for each item of equipment.  Anchor bolts 
together with templates or setting drawings, shall be delivered to permit setting the anchor bolts when 
the structural concrete is placed.  Two leveling nuts shall be furnished for each bolt.  The anchor for 
design calculations must be stamped by a Cal registered civil or structural engineer. 

 
B. Unless otherwise shown on the Drawings or specified, anchor bolts for items of equipment mounted 

on baseplates shall be long enough to permit 1-1/2 inches of grout beneath the baseplate and to 
provide adequate anchorage into structural concrete.  Bolts shall extend with at least two threads over 
the nut after final alignment.   

 
C. Unless otherwise specified or approved by the Engineer, anchor bolts, nuts, and washers shall be 

stainless steel. 
 
2.20 LIFTING LUGS 
 
 

A. Lifting Lugs:  Equipment weighing over 80 pounds shall be provided with lifting lugs. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 COUPLINGS 
 
 

A. The CONTRACTOR shall have the equipment manufacturer select or recommend the size and type 
of coupling required to suit each specific application; installation shall be per equipment 
manufacturer's printed recommendations. 
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3.2 INSULATING CONNECTIONS 
 
 

A. All insulating connections shall be installed in accordance with the manufacturer's printed instructions. 
 
3.3 PIPE HANGERS, SUPPORTS, AND GUIDES 
 
 

A. Hangers, supports, and guides shall be spaced in accordance with ANSI/ASME B.31.1 standard, and 
with tables in Section 15770, Pipe Supports and Mechanical Joints. 

 
 
 
 
 * * * * * * 
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SECTION 11300 
PUMPS, GENERAL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install all tools, equipment, materials, and supplies and shall 
perform all labor necessary for the installation, testing, and placing into operation of all pumps and 
pumping appurtenances, complete and operable, in accordance with the requirements of the Contact 
Documents. 

 
B. The provisions of this Section shall apply to all pumps and pumping equipment specified, except 

where otherwise specified in the Contract Documents. 
 

C. The CONTRACTOR shall assign to a single manufacturer full responsibility for the furnishing and 
functional operation of the complete pump system including the pumps, drives, drive motors, speed 
control equipment (where variable speed drives are required) and accessories.  The designated single 
manufacturer, however, need not manufacture more than one part of the unit (pump, or motor and 
drive), but shall coordinate the design, assembly, testing, and erection of the unit(s) as specified 
herein. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. SUBMITTALS of the General Requirements. 
 

B. Divisions 2 and 15 as applicable Piping. 
 

C. Section 05500 Miscellaneous Metalwork. 
 

D. Section 09800 Protective Coating. 
 

E. Section 11000 Equipment General Provisions. 
 

F. Section 11310 Variable Speed Drives, General. 
 

G. Section 11510 Submersible Constant Speed Chopper Pumps 
 

H. Section 11520 Submersible Variable Speed Chopper Pumps 
 

I. Section 16010 Electrical General Provisions. 
 

J. Section 16480 Low Voltage Motor Control. 
 

K. Section 16482 Medium Voltage Motor Control. 
 

L. Section 16800 Electric Motors. 
 

M. Section 17034 Gages. 
 

N. Section 17405 Process Instrumentation and Control. 
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1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable Reference Specifications as specified in the General Requirements. 
 

B. Commercial Standards: 
 

ANSI B16.1 Cast Iron Pipe F langes and F langed F ittings, C lass 25,  
125, 250, and 800. 

 
ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and 

Other Special Alloys. 
 
ANSI/ASME B31.1 Power Piping. 
 
ANSI/ASME B73.1M Specifications f or H orizontal E nd S uction Centrifugal 

Pumps for Chemical Process. 
 
ANSI/ASME B73.2M Specifications for V ertical I n-Line C entrifugal P umps f or 

Chemical Process. 
 
ANSI/AWWA E101 Deep Well Vertical Turbine Pumps - Line Shaft and 

Submersible Types. 
 
ANSI/IEEE 112 Test P rocedure f or P olyphase I nduction Motors and 

Generators. 
 
ANSI/IEEE 115 Test Procedure for Synchronous Machines. 
 
ASTM A 48 Specification for Gray Iron Castings. 
 
ASTM A 470 Specification for V acuum-Treated C arbon and A lloy 

Forgings for Turbine Rotors and Shafts. 
 
ASTM A 536 Specification for Ductile Iron Castings. 

 
ASTM E 448 Recommended Practice for Scleroscope Hardness Testing 

of Metallic Materials. 
 
ASTM B 62 Specification for Composition Bronze or Ounce Metal 

Castings. 
 
Latest Edition Hydraulic Institute Standards for Centrifugal, Rotary, and 

Reciprocating Pumps. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided. 
 

1. Pump name, identification number and specification number. 
 

2. Performance curve and pump data showing capacity vs. head, NPSH required, efficiency, and 
BHP. 
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3. The CONTRACTOR shall require the manufacturer to indicate points on the H/Q curves, and 
the limits recommended for stable operation between w hich t he pumps  may  be operat ed 
without surge, cavitation and vibration.  The stable operating range shall be as wide as possible 
based on the pumps actual hydraulic and mechanical tests. 

 
4. Pump detailed description and specification. 

 
5. Electrical data including control and wiring diagrams. 

 
6. Assembly and installation drawings including shaft size, seal, coupling, anchor bolt plan, part 

nomenclature, material list, outline dimensions and shipping weights.  Vendor shall also be 
required to supply calculations, signed by a registered California Professional Engineer, to 
establish the number, type size, length, embedment, etc. of anchor bolts needed to meet the 
Seismic requirements of the individual project location. 

 
7. Pump drive and motor in accordance with Section 16800 "Electrical Motors". 

 
8. Bearing life calculations. 

 
9. Shaft deflection calculations. 

 
C. Certification:  The CONTRACTOR shall obtain written certification f rom the pump manuf acturer, 

addressed to the CITY, stating that the equipment will efficiently and thoroughly perform the required 
functions in accordance with these Specifications and as shown, and that the pump manufacturer 
accepts j oint res ponsibility w ith t he C ONTRACTOR f or c oordination of al l equi pment, i ncluding 
motors, variable speed drives, controls, and services required for proper installation and operation of 
the completely assembled and installed pumps.  The CONTRACTOR shall submit all such certificates 
to the ENGINEER. 

 
D. Technical Manuals:  Prior to startup the CONTRACTOR shall furnish the CITY complete operations 

and maintenance manuals in accordance w ith T ECHNICAL MA NUALS of  t he G ENERAL 
REQUIREMENTS. 

 
E. Tools:  Special tools necessary for maintenance and repair of the pumps and one pressure grease 

gun for each type of grease required for pumps and motors shall be furnished as a part of the work 
hereunder; such tools shall be suitably stored in metal tool boxes, and identified with the equipment 
number by means of stainless steel or solid plastic name tags attached to the box. 

 
F. Spare Parts:  The CONTRACTOR shall obtain and submit from the manufacturer a list of 

recommended spare parts for each piece of equipment according to the provisions of SPARE PARTS 
of the General Requirements.  After approval, CONTRACTOR shall furnish such spare parts suitably 
packaged, identified with the equipment number, and labeled.  CONTRACTOR shall also furnish the 
name, address, and telephone number of the nearest distributor for each piece of equipment.  All 
spare parts are intended for use by the CITY, only, after expiration of the guaranty period.  Any spare 
parts which the ENGINEER permits the CONTRACTOR to use for startup activities shall be replaced 
by the CONTRACTOR prior to the CITY's acceptance of beneficial use of the equipment. 

 
1. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in writing about 

any manuf acturer's modi fication of  t he approv ed s pare part s, s uch as part number, 
interchangeability, model change or others.  If the ENGINEER determines that the modified 
parts are no longer applicable to the supplied equipment, the CONTRACTOR at its expense 
shall provide applicable spare parts. 

 
G. Field Procedures:  Instructions for field procedures for erection, adjustments, inspection, and testing 

shall be provided prior to installation of the pumps.  
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1.5 QUALITY ASSURANCE 
 
 

A. Performance Curves:  All centrifugal pumps shall have a continuously rising curve.  In no case shall 
the required horsepower at any point on the performance curve exceed the rated horsepower of the 
motor or engine. 

 
B. Shaft Load and Deflection: Pump shafts on volute type pumps shall be designed to provide sufficient 

stiffness to operate without distortion or damaging vibration throughout the range of service specified. 
Shaft deflection at the face (impeller side) of the shaft seal shall be limited to no more tttt 1.5 mils at 
any operating condition within the zone des cribed by  t he s pecified c ontinuous dut y operat ing 
conditions.  Deflection at the shaft seal shall be calculated using the relationship set forth below: 

 
1. Overhung Shaft Pumps:  Shaft radial loads and deflection for overhung shaft pumps operating in 

single volute casings shall be calculated using the following relationship: 
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where: 

 
∆max  = deflection, inches, at the outboard (impeller side) face of the shaft seal 

 
E = modulus of elasticity, psi 

30 x 106 for carbon steel 
28 x 106 for 316 stainless steel 
Alternate materials: as accepted by Construction Manager 

 
a = shaft length, inches, from the centroid of the impeller profile (from inlet to 

discharge nozzle) to the centerline of the radial bearing 
 

b = shaft length, inches, from the centroid of the impeller profile (from inlet to 
discharge nozzle) to outboard (impeller side) face of shaft seal 

 
c = shaft length between centerline of bearings, inches 

 
Ia = moment of inertia of the shaft at section a, in4 

 
Ic = moment of inertia of the shaft at section c, in4 

 
R = radial load, pounds, at any specified operating condition or any operating 

condition within the envelope of specified operating conditions resulting in 
peak loads imposed on the shaft: 

 
R = (K) (H) (D) (Y) + W 

 
where: 

 
K  = Radial thrust factor.  K  for s ingle volute pumps shall vary w ith flow and 

specific speed in accordance with the following: 
 

Q/QBEP K, NS = 2000 K, NS = 3500 

0.0 0.31 0.38 

0.1 0.30 0.375 

0.2 0.28 0.36 
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Q/QBEP K, NS = 2000 K, NS = 3500 

0.3 0.26 0.345 

0.4 0.24 0.325 

0.5 0.22 0.3 

0.6 0.18 0.27 

0.7 0.15 0.23 

0.8 0.12 0.185 

0.9 0.08 0.14 

1.0 0.05 0.09 

1.1 0.06 0.12 

1.2 0.11 0.17 

1.3 0.20 0.25 
 

   Notes: 
 

1. Q/QBEP in the table is the ratio of flow at the operating condition to 
flow developed by the pump at best efficiency  

 
2. NS in the table is specific speed, as defined in ANSI/HI 1.1 - 1.6. 
 
3. K for pumps with specific speeds between 2000 and 3500 shall be 

established by a straight line interpolation from the above values. 
 

4. K for pumps  w ith s pecific s peeds great er t han 3500 shall be 
established by a straight line extrapolation from the above values.   

 
5. K for double volute pumps shall be not less than half the values in 

the above table, as determined by the application of the rules in 
notes 3 and 4. 

 
6. The manufacturer is at liberty to use differing values of K from that 

stipulated above so long as they are greater than those listed in the 
table.  U nder no c ircumstances w ill l esser values of K be 
acceptable. 

 
H = Head (psi) developed by the pump at any specified duty point, including 

operating conditions within the envelope of conditions specified.  
 
D = Mean impeller diameter, inches 

 
Y = Impeller width, inches, at discharge, including shrouds 

 
W = Impeller weight with wearing ring, pounds (W = 0 if vertical pump)  

 
2. Radial loads calculated in accordance with the above procedure shall be used for bearing life 

calculations as required under paragraph 11050-1.04 E. 5.  Flexural stress calculations shall be 
based upon the loading criteria specified above and shall be incorporated into the combined 
stress calculations specified under paragraph 11050-1.04 E. 3. 

 
3. Impeller Between Bearings Pumps:  Shaft deflection for single volute pumps with the impeller 

mounted bet ween beari ngs s uch as  f or s plit c ase c entrifugal pumps  shall be calculated in 
accordance with the following formula: 
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where: 

 
∆max = deflection, inches, at the face (impeller side) of the shaft seal 

 
R = radial force, as defined above 

 
L = distance between bearings, inches 

 
E = modulus of elasticity for the shaft material, as defined above 

 
I = shaft moment of inertia at the bearings, inches4 

 
x = distance between bearing and seal face (impeller side), inches 

 
 

C. Equipment Testing:  The CONTRACTOR shall be responsible for the coordination of the following 
tests of each pump, drive, and motor: 

 
1. General:  Tests shall be performed in accordance with the Test Code for Centrifugal Pumps of 

the Standards of the Hydraulic Institute, Inc.  Tests shall be performed on the actual assembled 
unit from shut-off head condition to 125 percent of the required maximum design capacity.  
Prototype model tests will not be acceptable.  Pumps and motors shall be factory-tested, as 
defined herein. 

 
2. Factory Tests of Pumps:  All pumps and motors of sizes 10 to 125 hp (inclusive) shall be 

factory-tested in accordance with the above specifications.  Seven sets of Certified test data 
shall be submitted to t he E NGINEER.  T his dat a s hall i nclude, but  not  be l imited t o t he 
following: 

 
a. Hydrostatic test with data recorded. 

 
b. Hydraulic test with a minimum of 5 readings between shutoff head and 125 percent of the 

maximum design capacity, recorded on data sheets as defined by the Hydraulic Institute, 
signed, dated, and certified. 

 
c. Certified pump curves showing head/flow, bhp, efficiency and NPSH required curves. 

NPSH required shall be at least 5 feet of water absolute less than NPSH available. 
 

d. Certification that the pump hp demand will not exceed the rated motor hp beyond the 1.0 
service rating at any point on the curve. 

 
3. Factory Tests of Motors:  All motors of sizes 10 hp and larger, shall be assembled, tested, and 

certified at the factory and the working clearances checked to insure that all parts are properly 
fitted.  The tests shall be in accordance with ANSI/IEEE 112 and ANSI/IEEE 115 standards, 
including heat run and efficiency tests.  All computations shall be recorded and 7 certified and 
dated copies of the test results shall be furnished to the ENGINEER. 

 
4. Factory Witnessed Tests:  All pumps, variable speed drives, and motors, 150 hp and larger, 

shall be factory-tested as complete, assembled units, as specified above, and witnessed by the 
ENGINEER and the INSPECTOR.  The manufacturer shall give the Engineer a minimum of 2 
weeks notification prior to the test.  All costs for INSPECTOR and ENGINEER shall be borne 
by the CONTRACTOR and included in the bid price.  Such costs shall include t ravel and 
subsistence for 2 people but shall exclude any salaries.  T est results in t riplicate shall be 
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submitted to the ENGINEER and no equipment shall be shipped until the test data have been 
approved by the ENGINEER and the INSPECTOR. 
 

5. Acceptance:  In the event of failure of any pump to meet any of the above requirements or 
efficiencies, t he C ONTRACTOR s hall mak e al l nec essary modi fications, repairs, or 
replacements to conform to the requirements of the Contract Documents and the pump shall be 
re-tested at no additional compensation, until found satisfactory. 

 
D. Field Tests:  All pumping units shall be field tested after installation, in accordance with the Contract 

Documents, t o demons trate s atisfactory operat ion, w ithout c ausing ex cessive noi se, v ibration, 
cavitation, and overheating of the bearings.  The field testing shall be performed in the presence of an 
experienced field representative of the manufacturer of each major item of equipment, who shall 
supervise the following tasks and shall certify in writing that the equipment and controls have been 
properly installed, aligned, lubricated, adjusted, and readied for operation: 

 
1. Start-up, check, and operate the equipment over the entire speed range.  Any vibration shall be 

within the amplitude limits recommended in the Hydraulic Institute Standards and it shall be 
recorded at a minimum of 4 pumping conditions defined by the ENGINEER. 

 
2. Pump performance shall be documented by obtaining concurrent readings, showing motor 

voltage, amperage, pump suction head, and pump discharge head, for at least 4 pumping 
conditions at each pump rpm.  Each power lead to the motor shall be checked for proper 
current balance. 

 
3. Bearing temperatures shall be determined by a contact-type thermometer.  A running time of at 

least 20 minutes shall be maintained for this test, unless liquid volume available is insufficient 
for a complete test. 

 
4. Electrical and i nstrumentation t esting s hall c onform t o appl icable sections of these 

Specifications. 
 

5. The field testing shall be witnessed by the ENGINEER and the INSPECTOR.  In the event any 
of the pumping equipment fails to meet the above test requirements, it shall be modified and 
retested in accordance with the requirements of these Specifications.  The CONTRACTOR 
shall then certify in writing that the equipment has been satisfactorily tested, and that all final 
adjustments thereto have been made.  Certification shall include date of final acceptance test, 
as well as a listing of all persons present during tests, and resulting test data.  The costs of all 
work performed in this Paragraph by factory-trained representatives shall be borne by the 
CONTRACTOR.  The CITY will pay for costs of power and water.  When available, the CITY's 
operating personnel will provide assistance in the field testing. 

 
1.6 MANUFACTURER'S SERVICE REPRESENTATIVE 
 
 

A. Erection and Startup Assistance:  Service and instruction assistance by the manufacturer's 
engineering representative for each pump 10 hp and larger shall be provided by the CONTRACTOR 
during the following periods: 

 
1. During erection. 

 
2. During startup. 

 
B. Instruction of CITY's Personnel:  The CONTRACTOR shall provide for the services of  a f actory 

service representative to instruct the CITY's personnel in the operat ion and mai ntenance of  the 
equipment.  T his s ervice s hall c onsist of  both hands -on t raining and f ield t raining f or bot h t he 
maintenance and operations personnel. It will consist of at least one day's visit to the plant for each 
type of  s imilar pumps  to be c oordinated w ith the C ITY. Instruction shall adhere t o the following 
requirements as a minimum: 
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1. As a minimum classroom equipment training for operations personnel will include: 
 

a. Using slides and drawings, discuss the equipment's specific location in the plant and an 
operational overview. 

 
b. Purpose and plant function of the equipment. 
 
c. A working knowledge of the operating theory of the equipment. 
 
d. Start-up, shutdown, normal operation, and emergency operating procedures, including a 

discussion on system integration and electrical interlocks, if any. 
 
e. Identify and discuss safety items and procedures. 
 
f. Routine preventative maintenance, including specific det ails on l ubrication and 

maintenance of corrosion protection of the equipment and ancillary components. 
 
g. Operator detection, without test instruments, of specific equipment trouble symptoms. 
 
h. Required equipment exercise procedures and intervals. 
 
i. Routine disassembly and assembly of equipment if applicable (as judged by the City on a 

case-by-case basis) for purposes such as operator inspection of equipment. 
 

2. As a minimum, hands-on equipment training for operations personnel will include: 
 

a. Identify location of equipment and review the purpose. 
 
b. Identifying piping and flow options. 
 
c. Identifying valves and their purpose. 
 
d. Identifying instrumentation: 

 
(1) Location of primary element. 
 
(2) Location of instrument readout. 
 
(3) Discuss purpose, basic operation, and information interpretation. 

 
e. Discuss, demonstrate, and perform standard operating procedures and round checks. 
 
f. Discuss and perform the preventative maintenance activities. 
 
g. Discuss and perform start-up and shutdown procedures. 
 
h. Perform the required equipment exercise procedures. 
 
i. Perform routine disassembly and assembly of equipment if applicable. 
 
j. Identify and review safety items and perform safety procedures, if feasible. 

 
3. Classroom equipment training for the maintenance and repair personnel will include: 

 
a. Theory of operation. 
 
b. Description and function of equipment. 
 
c. Start-up and shutdown procedures. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PUMPS, GENERAL 
W.O. NO. EW40019F 11300-9 

d. Normal and major repair procedures. 
 
e. Equipment inspection and troubleshooting procedures including the use of applicable test 

instruments and the "pass" and "no pass" test instrument readings. 
 
f. Routine and long-term calibration procedures. 
 
g. Safety procedures. 
 
h. Preventative maintenance such as lubrication; normal maintenance such as belt, seal, 

and bearing repl acement; and up t o maj or repai rs s uch as  repl acement of  maj or 
equipment part(s) with the use of special tools, bridge cranes, welding jigs, etc. 

 
4. Hands-on equipment training for maintenance and repair personnel shall include: 

 
a. Locate and identify equipment components. 
 
b. Review the equipment function and theory of operation. 
 
c. Review normal repair procedures. 
 
d. Perform start-up and shutdown procedures. 
 
e. Review and perform the safety procedures. 
 
f. Perform City approved practice maintenance and repair job(s), including mechanical and 

electrical adjustments and calibration and troubleshooting equipment problems. 
 
1.7 GUARANTEES, WARRANTIES 
 
 

A. After completion, the CONTRACTOR shall furnish to the CITY the manufacturer's written guarantees, 
that the pumping equipment will operate with the published efficiencies, heads, and flow ranges and 
meet these specifications.  The CONTRACTOR shall also furnish the manufacturer's warranties as 
published in its literature and as specified. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. The CONTRACTOR shall furnish and install only such pumping equipment as the designated single 
manufacturer certifies is suitable for use with its equipment and the service conditions.  

 
B. All manufactured items provided under this Section shall be new, of current manufacture, and shall be 

the products of reputable manufacturers specializing in the manufacture of  such produc ts; such 
manufacturers shall have had previous experience in such manufacture and shall, upon request of the 
ENGINEER, f urnish t he names  of  not  l ess t han 5 s uccessful i nstallations of its equipment of 
comparable nature to that offered under this contract. 

 
C. All combinations of manufactured equipment which are provided under these specifications shall be 

entirely compatible, and the C ONTRACTOR and t he des ignated s ingle manuf acturer s hall be 
responsible for the compatible and s uccessful operation of the various components of  the uni ts 
conforming to specified requirements.  Each unit of pumping equipment shall incorporate all basic 
mechanisms, coupling, electric motor or engine drive and unit mounting.  All necessary mountings 
and appurtenances shall be included.  
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D. Where 2 or more units of the same type and/or size of pumping equipment are required, such units 
shall all be produced by the same manufacturer. 

 
2.2 MATERIALS 
 
 

A. All materials furnished as part of the pumping equipment shall be suitable for its intended use and 
service.  Materials not specifically called for shall be high-grade, standard commercial quality, free 
from all defects and imperfection that might affect the serviceability of the product for the purpose for 
which it is intended, and shall conform to the following requirements: 

 
1. Cast iron pump casings and bowls shall be of close-grained gray cast iron, conforming to ASTM 

A 48, or equal. 
 

2. Bronze pump impellers shall conform to ASTM B 62. 
 

3. Stainless steel pump shafts shall be of Type 400, Series.  Miscellaneous stainless steel parts 
shall be of Type 316 except in septic environment. 

 
4. All anchor bolts, nuts and washers shall be Type 316 stainless steel, unless otherwise specified 

in individual pumping equipment specifications.  Buried or submerged bolts, nuts and washers 
shall be of Type 316 stainless steel, unless otherwise specified by the Engineer.  

 
2.3 PUMP APPURTENANCES 
 
 

A. Nameplates:  Each pump shall be equipped with a stainless steel nameplate indicating rated head 
and flow, impeller size, pump speed, and manufacturer's name and model number. 

 
B. Solenoid Valves:  The pump manufacturer shall furnish and install solenoid valves on the water or oil 

lubrication lines and on all cooling water lines.  Solenoid valve electrical rating shall be compatible 
with the motor control voltage and shall be furnished complete with all necessary conduit and wiring 
installation from control panel to solenoid. 

 
C. Pressure Gages:  All pumps (except sample pumps, sump pumps, and hot water circulating pumps) 

shall be equipped with pressure gages installed at pump suction and discharge lines.  Pressure gages 
shall be located in a representative location, where not subject to shock or vibrations, in order to 
achieve true and accurate readings.  Pressure gages shall be furnished in conformance with Section 
17034, "Gages". 

 
D. Pump suctions shall be equipped with compound gages. Where subject to shock or vibrations, the 

pressure gages shall be provided with snubber and wall-mounted or attached to galvanized channel 
floor stands and connected by means of flexible connectors. 

 
E. Variable Speed Drives:  Variable s peed dri ves, dri ve mot ors, s peed c ontrol equi pment, and 

accessories shall be furnished in accordance with applicable Division 11 sections. 
 
2.4 PUMP REQUIREMENTS - GENERAL 
 
 

A. Flanges:  Suction and discharge flanges shall conform to ANSI standard B16.1 or B16.5 dimensions. 
 

B. Lubrication:  V ertical pump s hafts shall be produc t water-lubricated, unless otherwise specified.  
Deep-well pumps and pumps with dry barrels shall have water- or oil-lubricated bearings and seals. 

 
C. Handholes:  Handholes on pump casings shall be shaped to follow the contours of the casing to avoid 

any obstructions in the water passage.  
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D. Vortex Suppressors:  Vertical pumps with insufficient submergence shall be furnished with vortex 
suppressors. 

 
E. Drains:  All gland seals, air valves, and cooling water drains, and drains from variable speed drive 

equipment shall be piped to the nearest floor sink, or drain, with galvanized steel pipe or copper tube, 
properly supported with brackets.  

 
F. Grease Lubrication:  For all vertical propeller, mixed-flow, and turbine pumps, other than deep well 

pumps, of bowl sizes 10-inch and larger, the CONTRACTOR shall provide a stainless steel tube 
attached to the column for grease lubrication of bottom bearing. 

 
G. Stuffing Boxes:  Where stuffing boxes are specified for the pump seal, they shall be of the best 

quality, using the manufacturer's suggested materials best suited for the specific application.  For 
sewage, sludge, drainage, and liquids containing sediments, the seals shall be fresh-water flushed, 
using lantern rings.  If fresh water is not available, the seal shall be flushed with product water cleaned 
by means of a solids separator as specified in the individual pump specifications.  Unless otherwise 
specified, the packing material shall be interlaced Teflon braiding, containing 50 percent ultrafine 
graphite impregnation to satisfy the following specification: 

  
Shaft speeds - up to 2500 fpm 
Temperature - up to 500 degrees F 
pH range - 0-14 

 
H. Mechanical Seals:   

 
1. Unless otherwise specified mechanical seal designs shall be selected for highest reliability and 

for rugged service.  Mechanical seals shall be provided where called out, and they shall be 
water-flushed, unless otherwise specified.  Water flushing shall be as described above.  Unless 
otherwise specified, mechanical s eals f or pumpi ng equi pment s hall be s elf-aligning, s elf-
centering, single, Chesterton 442 seals, or equal, provided with Chesterton/SpiralTrac solids 
removal restriction bushings as follows.  Mechanical seals for all pumps (except line shaft pumps 
where the seal barrier fluid is used for line shaft bearing lubrication) shall be fitted with SpiralTrac 
Version N or D, as  rec ommended by  E nviroSeal E ngineering P roducts, Lt d, N ova S cotia, 
Canada. 

 
2. Boxes for mechanical seals on pumps for contaminated water service (sludge, grit, wastewater, 

scum, reclaimed water, etc.) shall be drilled and tapped for connection of a clean water purge 
supply.  Seals that are required to have automatic seal venting shall be provided with a second 
flush connection. 

 
I. For all seal arrangements, a buffer fluid must be circulated a minimum 20 psi above suction pressure, 

or as required by manufacturer, in order to maintain reliable seal performance. 
 

J. Preferred seals for all services other than chemicals and corrosives should be equipped with non-
clogging, single coil springs and non-sliding, internal, secondary elastomers.  Metal parts are to be of 
300 series, corrosion-resistant materials. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. General:  Pumping equipment shall be installed in accordance with approved procedures submitted 
with the shop drawings and as shown, unless otherwise approved by the ENGINEER. 
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B. Alignment:  Equipment shall be field tested to verify proper alignment, operation as specified, and 
freedom from binding, scraping, vibration, shaft runout, or other defects.  Pump drive shafts shall be 
measured just prior to assembly to ensure correct alignment.  Equipment shall be secured in position 
and fixed neatly in appearance. 

 
C. Lubricants:  The installation work shall include furnishing the necessary oil and grease for initial 

operation. 
 
3.2 PROTECTIVE COATING 
 
 

A. All exposed materials, except corrosion-resistant metals which have not been shop painted, shall be 
field coated as specified in Section 09800, "Protective Coating".  Shop painted items which suffered 
damage to the shop coating shall be touched up as specified in Section 09800 "Protective Coating." 

 
 
 

* * * * * * 
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SECTION 11310 
VARIABLE SPEED DRIVES, GENERAL 

 
 
 

PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install all variable speed drive equipment complete with 
drive motor, speed control unit, accessories, connections, supports, control housing, and 
appurtenances as shown and as specified in each variable speed drive Section, to provide a 
complete and workable installation in accordance with the requirements of the Contract 
Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 11000  Equipment General Provisions. 
 

B. Division 16, Section:  Adjustable Frequency Drives. 
 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL 
REQUIREMENTS. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The CONTRACTOR shall provide and submit complete, detailed shop drawings of all the 
equipment, controls, enclosures, weather protection, tools, and manufacturer's recommended 
spare parts as referenced above. 

 
1.5 QUALITY ASSURANCE (Not Used) 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Equipment Compatibility:  Each variable speed drive shall be compatible with the equipment it 
serves and the CONTRACTOR shall assign to the manufacturer of the driven equipment the unit 
responsibility for the entire package, including wiring, cooling, and weather protection.  The 
manufacturer of the variable speed drive equipment shall have a record of at least ten years 
experience for the proposed system, successfully used in similar applications. 
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B. Enclosures:  Where outdoor enclosures are provided for the control equipment: 
 

1. Enclosures shall be of sufficient size to afford access to all parts, and clearance for passage 
in front of the enclosure to satisfy all code requirements. 

 
2. There shall be sufficient lighting in the cabinet for maintenance work. 

 
3. The enclosures shall be made of enameled steel, fiber glass, or similar durable material, 

with locking device and all necessary safety devices, and corrosion protection. 
 

4. Where exposed to the weather, drive housing shall be weather-protected, ventilated, or air 
conditioned, as required for trouble-free operation, with air filters to eliminate dust problems. 

 
5. Control cabinets shall be mounted on concrete bases, extending not less than 4 inches 

above highest portion of surrounding ground. 
 
2.2 DESIGN AND CONSTRUCTION 
 
 

A. Design:  The drives shall be of the horizontal or vertical type, as shown, and meet the following 
additional requirements: 

 
1. They shall be capable of converting a fixed input speed from a standard motor to a variable 

output speed, as specified for the driven equipment. 
 

2. There shall be, either, no slip allowed when the drive is operating at top rated speed; or, for 
models with slippage there shall be sufficient allowance made in sizing the driven 
equipment to obtain the specified capacity. 

 
3. The drives shall be able to vary speed on demand with smooth acceleration or deceleration, 

without any vibration or shock loading, to meet the operating conditions of the equipment 
specifications, without overloading or overheating the drive or the motor. 

 
B. Construction:  All rotating parts shall be of top grade steel or ductile iron, encased in a cast iron or 

steel housing.  Input and output shafts and members shall be carefully aligned and carried in 
sleeve or antifriction bearings.  The bearings design and bearing life shall be as specified in 
Section 11000, Paragraph 2.7, Bearings. 

 
C. Lubrication:  All transmission parts and bearings shall be continuously lubricated and cooled by oil 

or grease, as required for trouble-free operation. 
 

D. Cooling:  Each drive shall be furnished with any necessary cooling equipment, complete with heat 
exchangers, fans, air conditioning, temperature probes, controls, safety shut-down, alarm, and 
accessories, fully integrated as a complete system.  All cooling devices shall be constructed to 
enable regular maintenance or removal without dismantling of the drive. 

 
E. Controls:  The control systems shall be capable of accepting the specified signals corresponding 

to liquid level, flow, pressure, or temperature of the process as shown, and automatically vary the 
output speed in proportion to the signal.  The control unit shall be provided with local speed 
indicator. 

 
2.3 SPARE PARTS 
 
 

A. Each variable speed drive assembly shall be furnished with all necessary spare parts as 
recommended by the Manufacturer.  All parts shall be properly labeled and identified with the 
name and number of the equipment to which they belong. 
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B. A list of spare parts shall be submitted according to the provisions of Section 11000 "Equipment 
General Provisions." 

 
 
PART 3-- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. All variable speed drives shall be installed in strict accordance with the Manufacturer's printed 
instructions.  The CONTRACTOR shall provide the services of a factory-trained Manufacturer's 
representative, who shall assist during installation and testing of the equipment, and training of the 
CITY's operating personnel. 

 
 

 
* * * * *  
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SECTION 11510 
SUBMERSIBLE CONSTANT SPEED NON-CLOG PUMPS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B. The requirements of this Section will govern over related Sections if discrepancies arise. This Section 

covers guide rail-mounted submersible, constant speed, chopper type centrifugal pumping units and 
controls. Each pumping unit shall be complete with a closed-coupled, submersible, electric motor; a 
wall-mounted discharge fitting; guide rails; quick connect/disconnect coupling; inlet nozzle; and all 
other appurtenances specified or otherwise required for proper operation.  

 
C. The pumps will be installed in a trench-type wet well downstream of a bar screen with 1 ½” openings 

for use in pumping stormwater on a continuous basis. Materials shall be macerated and conditioned 
by the pump as an integral part of the pumping action. The pump must have demonstrated the ability 
to chop through and pump high concentrations of solids such as plastics, heavy rags, grease and hair 
balls, wood, paper products and stringy materials without plugging, both in tests and field applications.  

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03315 Grout. 
 
B. Section 09800 Protective Coating. 

 
C. Section 11300 Pumps, General. 

 
D. Section 11000 Equipment General Provisions. 

 
E. Section 16800 Electric Motors 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable current provisions of the Codes and Standards as specified in Section 
11300, “Pumps, General” and as specified herein. 

 
1. National Fire Protection Agency (NFPA 820). 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 

B. The submittal shall include complete fabrication, assembly, foundation, and installation drawings, 
together with detailed specifications, and data covering materials used, parts, devices, and other 
accessories forming a part of the equipment furnished, including the following information: 

 
1. Pumps: 
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a. Name of Manufacturer; 
 

b. Type and Model; 
 

c. Rotative speed; 
 

d. Size of suction nozzle; 
 

e. Size of discharge nozzle; 
 

f. Type of bearings; 
 

g. Net weight of pump motor only; 
 

h. Complete performance curve showing capacity vs. head, NPSH required, efficiency, and 
kW input; and 

 
i. Data on shop painting. 

 
j. Dimensions, mounting, of guide rails. 

 
2. Motors: 

 
a. Name of Manufacturer; 

 
b. Type and Model; 

 
c. Type of bearings and lubrication; 

 
d. Rated size of motor, hp; 

 
e. Temperature rating; 

 
f. Full load rotative speed; 

 
g. Net weight; 

 
h. Service factor; 

 
i. Efficiency at full load and pump design point; 

 
j. Full load current; and 

 
k. Locked rotor current. 

 
3. Control Panel and Components: 

 
a. Name of Manufacturer; 

 
b. Type and Model; 

 
c. Dimensions and net weight of complete panel; and 

 
d. Overcurrent characteristics and details of motor control. 
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1.5 QUALITY ASSURANCE 
 
 

A. General: Unless otherwise specified herein, quality assurance of all submersible pumps and motors 
shall be as specified in Section 11300, "Pumps, General." 

 
B. The Contractor shall assign unit responsibility to the manufacturer of the pumps provided under this 

section. All mechanical equipment components, at least, of this entire equipment assembly shall be 
furnished by the pump manufacturer. This manufacturer is the unit responsibility manufacturer and 
has unit responsibility for the equipment assembly specified in this section. A completed, signed, and 
notarized Certificate of Unit Responsibility (Form 18) shall be provided. Unit responsibility for related 
components in a mechanical equipment assembly does not require or obligate the unit responsibility 
manufacturer to warranty the workmanship or quality of component products not manufactured by 
them. 

 
C. Factory Tests: All submersible pumps and motors shall be factory tested as specified in Section 

11300 "Pumps, General" and as specified herein. 
 

1. Hydrostatic Testing: All pumps shall be hydrostatically tested to a minimum pressure of 1.5 
times the shut off head of the pump. Each pump and motor shall be tested as one assembled 
unit and shall show zero leakage. 

 
2. Submersible Motor Leakage Test: The motor shall be leak tested pressure equivalent to 65 feet 

of water and shall show zero leakage. Test procedures shall be submitted to the ENGINEER for 
review. 

 
D. Field Tests: 

 
1. General: After installation of the pumping equipment, electrical, instrumentation and control, the 

CONTRACTOR shall be responsible to make sure that all the works have been checked, and 
all equipment has been tested in conformance with the drawings and specifications. Field tests 
shall be c onducted in the presence of  the ENGINEER, plant operat ion personnel in three 
stages. 

 
2. Test No. 1: The CONTRACTOR shall notify the ENGINEER at least two weeks prior to the 

scheduled t est. Each pump s hall be operat ed f or a mi nimum period of  24 hours  i n ai r 
(unsubmerged). In the case of wet pit submersible pump, the wet well level shall be held below 
the flange of the motor. 

 
3. Test No. 2: Each pump shall be operated for a minimum period of 24 hours with the motor 

submerged and fully loaded. In the case of the dry pit pump where submerging the motor is not 
possible, Test No. 2 shall be conducted during the factory test. 

 
4. Test No. 3: The final test shall be conducted for a period of 7 continuous days, 24 hours a day 

in automatic operation. The pumping plant shall be operated through out the range of operation 
simulating the daily variation of flow. In the event that the incoming flow will not be enough to 
simulate operation of the pumping plant, the CONTRACTOR shall provide a signal generator or 
other equivalent equipment to simulate the rise and fall of wet well level, and all shutoff and 
alarm safety devices to demonstrate that the control system was installed to satisfy the design 
conditions as shown and specified in the Contract Document. 

 
5. Upon proper determination by the E NGINEER t hat t he pumpi ng s ystem has  operat ed 

satisfactorily without major failure, the pumping system shall be recommended for acceptance 
by the ENGINEER and the INSPECTOR. 
 

E. Noise Level: Unless otherwise specified, the maximum permissible noise level for a complete piece of 
mechanical equipment located within or outside a structure shall not exceed 85 dbA at 3 feet. A 
complete piece of equipment includes t he dri ver and dri ven equi pment pl us any  i ntermediate 
couplings, gears and auxiliaries.  
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1.6 SPARE PARTS 
 
 

A. The pumps shall be furnished with the following spare parts: 
 

1. One (1) set of mechanical shaft seals for each pump. 
 

2. One (1) set of wearing rings for each pump. 
 

3. One (1) set of bearings for each pump and motor. 
 

4. Three (3) sets of O-rings for each pump. 
 

5. One (1) neoprene submersible cable of required length for the submersible pumps complete 
with termination kit. 

 
B. All spare parts shall be packed in containers which are clearly identified with indelible markings on the 

containers. 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 
 

A. Power Supply: Power supply to equipment will be 480 volts, 60-Hz, 3-phase. 
 

B. Anchor Bolts: All anchor bolts, nuts, and washers shall be Type 316 stainless steel and shall comply 
with the anchor bolts and expansion anchors section. Anchor bolts shall be accurately located and 
centered in pipe sleeves having an inside diameter approximately 2-1/2 times the bolt diameter and 
with a length approximately 8 times the bolt diameter. 

 
C. Painting:  

 
1. All iron and steel parts which will be in contact with pumped liquid or submerged after installation, 

including the inside of the impeller casing, the impeller, and the discharge elbow, shall be shop 
cleaned in accordance with the coating manufacturer's recommendations and painted with an 
epoxy coating system. The coating shall have a dry film thickness of at least 10 mils and shall 
consist of a prime (first) coat and one or more finish coats. At least one quart of the finish coat 
shall be furnished with each pump for field touchup painting. 

 
2. All other iron and steel surfaces, except stainless steel and machined surfaces, shall be shop 

painted as specified in Section 09800 "Protective Coating." 
 

D. The Owner and Construction Manager believe the following manufacturers are capable of producing 
equipment and products, which will satisfy the requirements of this Section. This statement, however, 
shall not be construed as an endorsement of a particular manufacturer’s product, nor shall it be 
construed that a named manufacturer’s standard product will comply with the requirements of this 
Section. Candidate Manufacturers include:  

 
1. ITT Flygt;  

 
2. Fairbanks Morse;  

 
3. ABS; 

 
4. Or equal. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM SUBMERSIBLE CONSTANT SPEED 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1  NON-CLOG PUMPS 
W.O. NO. EW40019F 11510-5 

E. It is the express intent of  these specifications to accurately describe equipment that is a regular 
production item of the specified manufacturer, and that has a proven record of performance in similar 
applications. The chopper pump manufacturer shall have a minimum of ten (10) years of documented 
experience in the design and production of chopper pumps of all types, and not less than five (5) 
years of experience in the production of the equipment as specified herein.  
 

2.2 PERFORMANCE AND DESIGN REQUIREMENTS 
 
 

A. Pumping units shall be designed for the following operating conditions and requirements: 
 

1. Unit designation  Storm Pumps 1-4 
 

2. Location  Diversion Wet Well Pumping Station 
 

3. Number of pumping units  4 
 

4. Service  Range from 1 to 4 Duty, 1 to 4 Standby 
 

5. Operation (hours per day)  Continuous during storm events 
 

6. Flow (gpm) 
See 2.2C Condition B (Min Operating Head)  2,775 
See 2.2B Design point  2,250 
See 2.2D Condition C (Max Operating Head)  1,510 

 
7. NPSH available at suction (ft)  31 

 
8. Pump head (TDH-ft) 

 See 2.2C Condition B (Min Operating Head) 22 
 See 2.2B Design point  25.5 
 See 2.2D Condition C (Max Operating Head) 28.3 
 

9. Minimum pump efficiency at best  
efficiency point at speed required  
for design point, min (percent)  73 

 
10. Liquid to be pumped  Screened storm water downstream of 1 1/8” bar screen 

 
11. Specific gravity of liquid  ~1.0 

 
12. Liquid temperature (degrees C) 15 - 25 

 
13. Max pump speed (rpm)  1170 

 
14. Max motor size (hp)  30 

 
15. Depth of wet well (ft)  23.51 

 
16. Water depth in the wet well (ft) 

Min  0 
During Normal Operation  8 

 Max  20 
 

17. Min discharge outlet size (inches) 8 
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18. See 2.4-I Min suction inlet nozzle size (inches) 16 
 

19. Min rigid sphere diameter (inches)  
capable of passing through the  
pump from inlet to discharge 3 

 
20. Min hydrostatic test pressure (psi) .5 x shutoff head plus suction pressure 

 
B. “Design Point” pump head (T DH-ft) and c apacity (gpm)  shall be t aken as  t he rat ed operat ing 

condition. Performance at the rated condition shall be guaranteed. Design point has been selected to 
obtain the rated pumping capacity for the installation. Design point shall be used for pump selection. 
Design point shall be located within the Preferred Operating Region as established by the pump 
manufacturer in accordance with ANSI/HI 9.6.3 and listed in the manufacturer’s published application 
data for the specific model proposed for this application. 

 
C.  Condition B  i s pres ented t o i ndicate operat ing c onditions when the pump i s operat ing agai nst 

minimum anticipated system head, assuming a hypothetical head-capacity curve. Pumps with steeper 
head-capacity curves will produce less flow at this head. The reverse will occur with pumps having a 
shallower head-capacity curve. 

 
D. Condition C  i s pres ented t o i ndicate operat ing c onditions w hen t he pump i s operat ing agai nst 

maximum anticipated system head, assuming a hypothetical head-capacity curve. Pumps with head-
capacity curves steeper than that assumed will produce slightly greater flow at slightly greater head. 
The reverse will occur with pumps having a shallower head-capacity curve. 

 
E. Pump perf ormance s hall be s table and f ree f rom c avitation and noise throughout the specified 

operating head range at minimum suction submergences. The design running clearance between the 
impeller inlet and the casing wearing ring (if provided) shall be not less than 0.006-inch or one-half mil 
per inch of casing wearing ring diameter, whichever is greater. 

 
F. Each pumping unit shall be designed so that reverse rotation at rated head will not cause damage to 

any component. 
 

G. Periodically, operating staff with manipulate station wet well level controls to lower wet well level to 
clean the wet well of accumulated solids. Solids will be removed from the wet well by operating the 
pumps until they break suction. Equipment furnished under this section shall be specifically certified 
by the manufacturer as suitable for operation in confined wet wells where the wet well will be cleaned 
using the pumping equipment. Pump anchorage systems, including the discharge piping, shall be 
restrained against the short-term buffeting caused by the cleaning process, where velocities in the wet 
well trench are expected to reach 15 feet per second with the liquid level at or below the top of the 
motor housing. 

 
2.3 MATERIALS 
 
 

A. Stator H ousing, O il C hamber H ousing, I mpeller C asing, and Sliding Bracket: Cast i ron,  
ASTM A48. 

 
B. Impeller: Cast Iron, ASTM A48 

 
C. Casing Wearing Ring: Nitrile or stainless steel, ASTM A276 Series 400. 

 
 

D. Motor and Pump Shaft: Stainless steel, ASTM A276, Series 400 
 

E. Bearings: Bearings shall be heavy-duty permanently lubricated ball type. Bearings for pumps shall be 
designed for an L-10 life of 18,000 hours heavy-duty service without requiring additional lubrication. 

 
F. All Wetted Assembly Fasteners: ASTM A276 Type 316 stainless steel. 
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G. Mechanical Seals: See Paragraph 2.4-E of this Section for material requirements. 
 

H. Discharge Elbow: Cast iron, ASTM A48 or Ductile iron, ASTM A 536, Class 65-45-12. 
 

I. Guide Rails/ Guide Bar Brackets: ASTM A276 Type 316 stainless steel. 
 

J. Protective Coating: All iron and steel parts which will be in contact with pumped liquid or submerged 
after installation, including the inside of the impeller casing, the impeller, and the discharge elbow, shall 
be shop cleaned and painted in accordance with ENGINEER approved Manufacturer’s standards or 
with Section 9800, Protective Coating. 

 
2.4 PUMP CONSTRUCTION 
 
 

A. Impeller Casing: The volute casing shall be a one-piece casting with a tangential or center discharge 
nozzle. The volute shall be designed for efficient conversion of kinetic to potential energy and shall 
have clear passageways designed to pass the solid sphere specified under paragraph 2.2-A of this 
Section. The cutwater shall be specifically designed for use in fluids with stringy solids, small rocks 
and rags. The volute casting shall be specifically designed to bear the loads associated with removal 
and placement of the pump and to withstand the loads imposed by the operations specified under 
paragraphs 2.2-A of this Section. The discharge nozzle shall be not less that the diameter specified 
under paragraph 2.2-A and shall be reinforced for the loads imposed by the specified conditions of 
service. The nozzle flange face shall be des igned to mate with the discharge f itting specified in 
paragraph 2.4-J of this Section. The volute casing shall be drilled and tapped or otherwise fitted with 
an inlet nozzle conforming to the requirements specified in paragraph 2.4-I of this Section. 

 
B. Impeller: The impeller shall be dynamically balanced, nonclogging design capable of passing solids, 

fibrous materials, small rocks, and other matter found in normal stormwater applications through to 
the discharge nozzle. Impellers for pumps with discharge 4 inches in diameter and greater shall be 
not less than two-vane design. Fit between the impeller and the shaft shall be a sliding fit with a taper-
lock bushing pressed by a screw, which is threaded into the end of the shaft, or a slip fit onto the shaft 
and drive key and fastened to the shaft by an impeller nut having cover for protection from pumped 
fluid. A wearing ring system designed for abrasion resistance shall provide efficient sealing between 
the volute and impeller. 

 
C. Wearing Rings: Renewable wearing rings shall be securely fastened to the impeller casing front cover 

to provide either an axial or radial running clearance.  
 

D. Oil Chamber Housing: The oil chamber shall contain a moisture sensor, inspection plug, drain plug, 
and vent plug. 

 
E. Mechanical Seals:  

 
1. The pump shall be provided with a tandem double mechanical seal running in an oil reservoir, 

composed of two separate lapped face seals. The lower seal unit, between the pump and oil 
chamber, shall consist of one stationary and one positively driven, rotating tungsten-carbide or 
silicon-carbide ring, with each pair of rings held in contact by a separate spring. The upper seal 
unit, between the oil sump and the motor housing, shall consist of one stationary tungsten-carbide 
or silicon-carbide ring and one positively driven silicon-carbide or rotating carbon ring. Ceramic 
seals will not be acceptable. The seals shall require neither maintenance nor adjustment and 
shall be easily replaceable. Conventional double mechanical seals with a single or a double 
spring between the rotating faces, or that require constant differential pressure to effect sealing 
and are subject to opening and penetration by pumping forces, will not be acceptable. The pump 
shall be capable of continuous submergence without loss of watertight integrity to a depth of 
65 feet. 
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2. Each pump shall be provided with a seal lubricant chamber for the shaft sealing system. The seal 
lubricant chamber shall be designed to assure that an air pocket is provided in the seal lubricant 
chamber, to absorb the expansion of the seal lubricant due to temperature variations. The drain 
and inspection plug with positive anti-leak seal shall be easily accessible from the outside. 

 
F. Bearings: Bearings shall be heavy-duty, oil lubricated or permanently greased lubricated, anti-friction 

type, double shielded and factory sealed. Bearings shall be designed for an L-10 rating life of at least 
50,000 hours at any operating condition specified under paragraph 11510-2.2-A. 

 
G. Cable Seal: The cable entry water seal design shall preclude specific torque requirements to insure a 

watertight and submersible seal. The cable entry shall be comprised of a single cylindrical elastomer 
grommet having a close tolerance fit against the cable outside diameter and the entry inside diameter 
and compressed by the entry body containing a strain relief function, separate from the function of 
sealing the cable. The cable entry junction chamber and motor shall be separated by a stator lead 
sealing gland, potting chamber or terminal board, which shall isolate the motor interior from foreign 
material gaining access through the pump top. If a potting chamber is used, the potting procedure 
shall employ an epoxy potting compound combined with a procedure which insures penetration of the 
compound into the individual cable conductor strands to prevent development of wicking pathways for 
entrance of water into the motor.  

 
H. Sealing of Mating Surfaces: All mating surfaces of major components shall be machined and fitted 

with O-rings where watertight sealing is required. Sealing shall be accomplished by O-ring contact of 
four surfaces and O-ring compression in two plans without reliance on a specific fastener torque or 
tension to obtain a watertight joint. The use of elliptical O-rings, gaskets, or seals requiring a specific 
fastener torque value to obtain and maintain gasket or seal compression and watertightness will not 
be acceptable. The use of secondary sealing compounds, gasket cement, grease, or other devices to 
obtain watertight joints will not be acceptable. 

 
I. Inlet Nozzle: The final configuration of the inlet shall be selected to efficiently convey the pumped fluid 

into the impeller eye. The inlet suction nozzle shall be sized and installed as shown on Contract Plans 
and specified in this section to meet submergence and clearance requirements required by pumping 
station design standards. Diameter of suction nozzle shall result in an inlet velocity of less than or 
equal to 4 ft/sec as specified in paragraph 11510-2.2-A.18. The pump inlet nozzle shall be of sufficient 
length to extend down towards the sump floor as shown on the Contract Plans to achieve the floor 
separation required by the Hydraulic Institute Intake Standard (ANSI/HI 9.8).  

 
J. Pump Anchorage and Guide System:  

 
1. The discharge connection fitting shall be bolted to the structure as indicated and shall serve as a 

lower attachment for the guide rails. The discharge connection fitting shall be elbow discharge 
type, as indicated. The anchorage system shall be designed to transmit the forces imposed by the 
design conditions specified under paragraph 2.2 of this Section safely to the structure. 
Calculations and supporting documentation justifying the support design shall be provided with 
the pump submittal as required under Section 11300. The face of the discharge elbow inlet flange 
shall be perpendicular to the floor and make contact with the face of the pump discharge nozzle 
flange. The di ameter and dri lling of  t he el bow out let f lange s hall c onform t o ANSI B16.1, 
Class 125. 

 
2. The pump, inlet nozzle and motor assembly shall be automatically connected to and supported by 

the discharge base and guide rails such that the unit can be removed from the wet well and 
replaced without the need for operating personnel to enter the wet well. Sealing of the pumping 
unit to the discharge connection shall be accomplished by a simple linear downward motion of the 
pump w ith t he ent ire w eight of  t he pumpi ng uni t gui ded t o and pres sing t ightly agai nst t he 
discharge connections. No portion of the pump shall bear directly on the floor of the sump and no 
rotary motion of the pump shall be required for sealing. Guide bars provided for directing the 
pump into position or for removing the pump for maintenance shall steer the pump into proper 
contact with the discharge connection fitting. Once the pump has been positioned on its support 
fitting at the discharge fitting, the guide bar system shall not be required for pump support.  
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K. Sliding Bracket: Each pumping unit shall be provided with an integral, self-aligning guide rail sliding 
bracket. The bracket shall be designed to obtain a wedging action between flange faces as final 
alignment of the pump occurs in the connected position. The bracket shall maintain proper contact 
and a suitably sealed connection between flange faces under all operating conditions. 

 
L. Guide Rails: Each pumping unit shall be equipped with no less than two guide rails constructed of 

Type 316 stainless steel. Guide rails shall be sized to fit the discharge base and the sliding bracket 
and shall extend upward from the discharge bases to the access hatch cover at the top of the wet 
well. An upper guide rail bracket shall be provided and shall be Type 316 stainless steel. Guide bars 
provided for directing the pump into position or for removing the pump for maintenance shall steer the 
pump into proper contact with the discharge connection fitting. Once the pump has been positioned 
on its support fitting at the discharge fitting, the guide bar system shall not be required for pump 
support.  Calculations supporting the adequacy of the guide rai l and anchorage system shall be 
included in the pump submittal.  

 
M. Lifting Chain: A chain suitable for removing and installing each pump should be selected and provided 

by the pump manufacturer. The chain shall be Type 316 stainless steel. A suitable chain hook shall be 
provided at the top of the wet well. 

 
2.5 BALANCE 
 
 

A. All rotating parts shall be accurately machined and shall be in as nearly perfect rotational balance as 
practicable. Excessive vibration shall be sufficient cause for rejection of the equipment. The mass of 
the unit and its distribution shall be such that resonance at normal operating speeds is avoided. In any 
case, the vibration displacement (peak-to-peak) as measured at any point on the machine shall not 
exceed 4.0 mils. 

 
B. At any operating speed, the ratio of rotative speed to the critical speed of a unit or components thereof 

shall be less than 0.8 or more than 1.3. 
 

C. Shaft Deflection: Pump shafts on volute type pumps shall be designed to provide sufficient stiffness to 
operate without distortion or damaging vibration throughout the range of service specified. Shaft 
deflection at the face (impeller side) of the shaft seal shall be limited to no more than 1.5 mils at any 
operating condition within the zone described by the specified continuous duty operating conditions. 
Deflection at the shaft seal shall be calculated using the relationship set forth in paragraph 11300-1.5-
B. 

 
2.6 ELECTRIC MOTORS 
 
 

A. Each pump shall be driven by an air-cooled, totally submersible, electric motor furnished by the pump 
manufacturer. Each mot or s hall be rat ed 460 -volt, 60 -Hz, 3 -phase with HP as i ndicated on t he 
drawings and shall have a nameplate rating which exceeds the maximum horsepower required by the 
pump. The stator housing shall be an air-filled, watertight casing. Motor insulation shall be moisture-
resistant, Class F, with temperature rise (based on maximum ambient temperature of 40 degrees C) 
of 80 degrees C measured by the resistance method. Each motor shall be NEMA Design B with 1.15 
service factor for continuous duty. 

 
B. The motor bearings shall be antifriction, permanently lubricated type. The lower bearing shall be fixed 

to carry the pump thrust and the upper beari ng free to move ax ially. The bearings shall have a 
calculated AFBMA L10 Life Rating of 40,000 hours when operating at maximum operating head. 

 
C. The motor shall be designed for continuous (24 hours per day) duty and shall be capable of sustaining 

a minimum of 12 start/stop cycles per hour. Each motor shall be capable of continuous operation in air 
(unsubmerged) for at  l east 15 mi nutes under pump f ull l oad c onditions w ithout ex ceeding t he 
temperature rise limitations for the motor insulation system. 

 
D. Each motor starting current at full voltage shall not exceed 650 percent of the motor full load circuit. 
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E. Each pump motor shall be provided with a special cable UL-approved and suitable for submersible 
pump applications; this shall be indicated by a code or legend permanently embossed on the cable. 
The cable length shall be coordinated with design requirements. Power cable shall be sized per the 
design, copper with 600-volt insulation in accordance with NEC requirements. 

 
F. The cable entry water seal design shall be such that a specific fastener torque is not required to 

ensure a watertight and submersible seal. The use of epoxies, silicones, or other secondary sealing 
systems will not be acceptable. The cable entry junction box and motor shall be separated by a stator 
lead sealing gland or terminal board. The junction box shall isolate the motor interior from moisture 
gaining access through the top of the stator housing or a separate moisture-sensing device shall be 
provided in the stator housing. 

 
G. Refer to Section 16800, Electric Motors for additional applicable requirements. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Each discharge base shall be leveled, plumbed, aligned, and wedged into position to fit connecting 
piping. Installation procedures shall be as recommended by the pump manufacturer and the Hydraulic 
Institute Standards. Grouting shall be as specified in Section 03315 "Grout." 

 
3.2 WARRANTY 

 
 
A. In addition to the guarantee requirements specified in Section 01611, the Contractor shall cause the 

pump manufacturer to warrant the units against defects in materials and workmanship for a period of 
5 y ears or 10, 000 hours under t he s pecified us es and w ith normal  operat ion and s ervice. This 
warranty shall be delivered, in writing, to the Owner and shall include, as a minimum, 100 percent full 
payment coverage f or part s and l abor during t he f irst 60 mont hs or 10, 000 hours of  operat ion, 
whichever occurs first. 

 
 
 

* * * * * * 
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SECTION 11520 
SUBMERSIBLE VARIABLE SPEED NON-CLOG PUMPS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B. The requirements of this Section will govern over related Sections if discrepancies arise. This Section 

covers guide rail-mounted submersible, variable speed, chopper type centrifugal pumping units and 
controls. Each pumping unit shall be complete with a closed-coupled, submersible, electric motor; a 
wall-mounted discharge fitting; guide rails; quick connect/disconnect coupling; inlet nozzle; and all 
other appurtenances specified or otherwise required for proper operation. 

 
C. The Discharge Pumps will be installed in a trench-type wet well downstream of a bar screen with 1 ½” 

openings for use in pumping stormwater on a continuous basis. The Reservoir Pumps will be installed 
in a circular wet well for use in pumping stormwater from a storage reservoir on a continuous basis. 
Materials shall be macerated and conditioned by the pump as an integral part of the pumping action. 
The pump must have demonstrated the ability to chop through and pump high concentrations of solids 
such as plastics, heavy rags, grease and hair balls, wood, paper produc ts and stringy materials 
without plugging, both in tests and field applications.  

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 03315 Grout. 
 
B. Section 9800 Protective Coating. 

 
C. Section 11300 Pumps, General. 

 
D. Section 11000 Equipment General Provisions. 

 
E. Section 16800 Electric Motors 

 
F. Section 11310 Variable Frequency Drive 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable current provisions of the Codes and Standards as specified in Section 
11300, “Pumps, General” and as specified herein. 

 
1. National Fire Protection Agency (NFPA 820). 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
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B. The submittal shall include complete fabrication, assembly, foundation, and installation drawings, 
together with detailed specifications, and data covering materials used, parts, devices, and other 
accessories forming a part of the equipment furnished, including the following information: 

 
1. Pumps: 

 
a. Name of Manufacturer; 

 
b. Type and Model; 

 
c. Rotative speed; 

 
d. Size of suction nozzle; 

 
e. Size of discharge nozzle; 

 
f. Type of bearings; 

 
g. Net weight of pump motor only; 

 
h. Complete performance curve showing capacity vs. head, NPSH required, efficiency, and 

kW input; and 
 

i. Data on shop painting. 
 
j. Dimensions, mounting, of guide rails. 

 
2. Motors: 

 
a. Name of Manufacturer; 

 
b. Type and Model; 

 
c. Type of bearings and lubrication; 

 
d. Rated size of motor, hp; 

 
e. Temperature rating; 

 
f. Full load rotative speed; 

 
g. Net weight; 

 
h. Service factor; 

 
i. Efficiency at full load and pump design point; 

 
j. Full load current; and 

 
k. Locked rotor current. 

 
3. Control Panel and Components: 

 
a. Name of Manufacturer; 

 
b. Type and Model; 

 
c. Dimensions and net weight of complete panel; and 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM SUBMERSIBLE VARIABLE 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 SPEED NON-CLOG PUMPS 
W.O. NO. EW40019F 11520-3 

d. Overcurrent characteristics and details of motor control. 
 
1.5 QUALITY ASSURANCE 
 

A. General: Unless otherwise specified herein, quality assurance of all submersible pumps and motors 
shall be as specified in Section 11300, "Pumps, General." 

 
B. The Contractor shall assign unit responsibility to the manufacturer of the pumps provided under this 

section. All mechanical equipment components, at least, of this entire equipment assembly shall be 
furnished by the pump manufacturer. This manufacturer is the unit responsibility manufacturer and 
has unit responsibility for the equipment assembly specified in this section and for reviewing the 
associated variable frequency drive equipment specified in Section 11310 and certifying its 
compatibility with t he equi pment as sembly s pecified i n t his s ection. A c ompleted, s igned, and 
notarized C ertificate of  U nit R esponsibility (F orm 18) and a c ertification of  v ariable s peed dri ve 
compatibility shall be provided. Unit responsibility for related components in a mechanical equipment 
assembly does not require or obligate the unit responsibility manufacturer to warranty the 
workmanship or quality of component products not manufactured by them. 

 
C. Factory Tests: All submersible pumps and motors shall be factory tested as specified in Section 

11300 "Pumps, General" and as specified herein. 
 

1. Hydrostatic Testing: All pumps shall be hydrostatically tested to a minimum pressure of 1.5 
times the shut off head of the pump. Each pump and motor shall be tested as one assembled 
unit and shall show zero leakage. 

 
2. Submersible Motor Leakage Test: The motor shall be leak tested pressure equivalent to 65 feet 

of water and shall show zero leakage. Test procedures shall be submitted to the ENGINEER for 
review. 

 
D. Field Tests: 

 
1. General: After installation of the pumping equipment, electrical, instrumentation and control, the 

CONTRACTOR shall be responsible to make sure that all the works have been checked, and 
all equipment has been tested in conformance with the drawings and specifications. Field tests 
shall be c onducted in the presence of  the ENGINEER, plant operation personnel in three 
stages. 

 
2. Test No. 1: The CONTRACTOR shall notify the ENGINEER at least two weeks prior to the 

scheduled t est. Each pump s hall be operat ed f or a mi nimum peri od of  24 hours  i n ai r 
(unsubmerged). In the case of wet pit submersible pump, the wet well level shall be held below 
the flange of the motor. 

 
3. Test No. 2: Each pump shall be operated for a minimum period of 24 hours with the motor 

submerged and fully loaded. In the case of the dry pit pump where submerging the motor is not 
possible, Test No. 2 shall be conducted during the factory test. 

 
4. Test No. 3:  

 
a. The final test shall be conducted for a period of 7 continuous days, 24 hours a day in 

automatic operat ion. The pumpi ng pl ant s hall be operat ed t hrough out  the range of 
operation simulating the daily variation of flow. In the event that the incoming flow will not 
be enough to simulate operation of the pumping plant, the CONTRACTOR shall provide a 
signal generator or other equivalent equipment to simulate the rise and fall of wet well level, 
and all shutoff and al arm s afety dev ices t o demons trate t hat t he c ontrol s ystem w as 
installed to satisfy the design conditions as shown and specified in the Contract Document. 

 
b. Upon proper determination by the ENGINEER that the pumping system has operated 

satisfactorily w ithout maj or f ailure, t he pumpi ng system shall be rec ommended f or 
acceptance by the ENGINEER and the INSPECTOR. 
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E. Noise Level: Unless otherwise specified, the maximum permissible noise level for a complete piece of 
mechanical equipment located within or outside a structure shall not exceed 85 dbA at 3 feet. A 
complete piece of equipment includes t he dri ver and dri ven equi pment pl us any  i ntermediate 
couplings, gears and auxiliaries.  

 
1.6 SPARE PARTS 
 
 

A. The pumps shall be furnished with the following spare parts: 
 

1. One (1) set of mechanical shaft seals for each pump. 
 

2. One (1) set of wearing rings for each pump. 
 

3. One (1) set of bearings for each pump and motor. 
 

4. Three (3) sets of O-rings for each pump. 
 

5. One (1) neoprene submersible cable of required length for the submersible pumps complete 
with termination kit. 

 
B. All spare parts shall be packed in containers which are clearly identified with indelible markings on the 

containers. 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 
 

A. Power Supply: Power supply to equipment will be 480 volts, 60-Hz, 3-phase. 
 

B. Anchor Bolts: All anchor bolts, nuts, and washers shall be Type 316 stainless steel and shall comply 
with the anchor bolts and expansion anchors section. Anchor bolts shall be accurately located and 
centered in pipe sleeves having an inside diameter approximately 2-1/2 times the bolt diameter and 
with a length approximately 8 times the bolt diameter. 

 
C. Painting:  

 
1. All iron and steel parts which will be in contact with pumped liquid or submerged after installation, 

including the inside of the impeller casing, the impeller, and the discharge elbow, shall be shop 
cleaned in accordance with the coating manufacturer's recommendations and painted with an 
epoxy coating system. The coating shall have a dry film thickness of at least 10 mils and shall 
consist of a prime (first) coat and one or more finish coats. At least one quart of the finish coat 
shall be furnished with each pump for field touchup painting. 

 
2. All other iron and steel surfaces, except stainless steel and machined surfaces, shall be shop 

painted as specified in Section 09800 "Protective Coating." 
 

D. The Owner and Construction Manager believe the following manufacturers are capable of producing 
equipment and products, which will satisfy the requirements of this Section. This statement, however, 
shall not be construed as an endorsement of a particular manufacturer’s product, nor shall it be 
construed that a named manufacturer’s standard product will comply with the requirements of this 
Section. Candidate Manufacturers include:  

 
1. ITT Flygt; 

 
2. Fairbanks Morse;  
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3. ABS; 
 

4. Or equal. 
 
E. It is the express intent of  these specifications to accurately describe equipment that is a regular 

production item of the specified manufacturer, and that has a proven record of performance in similar 
applications. The chopper pump manufacturer shall have a minimum of ten (10) years of documented 
experience in the design and production of chopper pumps of all types, and not less than five (5) 
years of experience in the production of the equipment as specified herein.  

 
2.2 PERFORMANCE AND DESIGN REQUIREMENTS 
 
 

A. Pumping units shall be designed for the following operating conditions and requirements: 
 

1. Unit designation Discharge Pumps 1&2 
 

2. Location Diversion Wet Well Pumping Station 
 

3. Number of pumping units 2 
 

4. Service 1 duty, 1 standby 
 
5. Operation (hours per day) Periodically to continuous during dry and low-flow weather 

 
6. Flow (gpm) 

See 2.2D Max Capacity  800 
See 2.2C Design point #1 Normal Operation 450 
See 2.2E Design point #1 Wet well Cleanout 450 
See 2.2C Design point #2 Normal Operation 675 
See 2.2E Design point #2 Wet well Cleanout 675 

 
7. NPSH available at suction (ft) 31.5 

 
8. Pump head (TDH-ft) 

 See 2.2D Max Capacity   46 
 See 2.2C Design Point #1 Normal Operation 23 
 See 2.2E Design Point #1 Wet well Cleanout 31.5 
 See 2.2C Design Point #2 Normal Operation 30.5 
 See 2.2E Design Point #2 Wet well Cleanout 40 
 

9. Minimum pump efficiency at best efficiency  
point at speeds required for Design Points  
#1 and #2 Normal Operation, min (percent) 72 

 
10. Liquid to be pumped  Screened storm water downstream of 1 1/8” bar screen 

 
11. Specific gravity of liquid ~1.0 

 
12. Liquid temperature (degrees C) 15 - 25 

 
13. Max pump speed (rpm) 1800 

 
14. Max motor size (hp) 15 

 
15. Depth of wet well (ft) 23.51 
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16. Water depth in the wet well (ft) 
 Min  0 
 During Normal Operation 8 
 Max 20 
 

17. Min discharge outlet size (inches) 4 
 

18. See 2.4-I Min suction inlet nozzle size (inches) 10 
 

19. Min rigid sphere diameter (inches) capable  
of passing through the pump from inlet  
to discharge   3 

 
20. Min hydrostatic test pressure (psi) 1.5 x shutoff head plus suction pressure 

 
B. Pumping units shall be designed for the following operating conditions and requirements: 

 
1. Unit designation  Reservoir Pumps 1& 2 

 
2. Location  Reservoir Wet Well Pumping Station 

 
3. Number of pumping units  2 

 
4. Service  1 duty, 1 standby 
 
5. Operation (hours per day)  continuous during reservoir discharge period 

 
6. Flow (gpm) 
 See 2.2D Max Capacity   800 

See 2.2C Design point #1 Normal Operation 450 
See 2.2E Design point #1 Wet well Cleanout 450 
See 2.2C Design point #2 Normal Operation 675 
See 2.2E Design point #2 Wet well Cleanout 675 

 
7. NPSH available at suction (ft) -  31 

 
8. Pump head (TDH-ft) 

 See 2.2D Max Capacity  37 
 See 2.2C Design Point #1 Normal Operation 23.5 
 See 2.2E Design Point #1 Wet well Cleanout 29 
 See 2.2C Design Point #2 Normal Operation 27.5 
 See 2.2E Design Point #2 Wet well Cleanout 34 
 

9. Minimum pump efficiency at best efficiency  
point at speed required for design  
points #1 and #2 (normal operation), (percent)  70 

 
10. Liquid to be pumped  Screened storm water downstream of 1 1/8” Bar Screen 

 
11. Specific gravity of liquid  ~1.0 

 
12. Liquid temperature (degrees C) 15 - 25 

 
13. Max pump speed (rpm)  1800 
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14. Max motor size (hp)  20 
 

15. Depth of wet well (ft)  27.5 
 

16. Water depth in the wet well (ft) 
 min  5.75 
 max  20.5 
 

17. Min discharge outlet size (inches) 4 
 

18. See 2.4-I Min suction inlet nozzle size (inches) 10 
 

19. Min rigid sphere diameter (inches) capable of  
passing through the pump from inlet to discharge 3 

 
20. Min hydrostatic test pressure (psi) 1.5 x shutoff head plus suction pressure 

 
C. “Design Points #1 and #2 Normal Operation” pump head (TDH-ft) and capacity (gpm) shall be used 

for pump s election. Design poi nt shall be l ocated w ithin t he Preferred O perating R egion as 
established by the pump manufacturer in accordance with ANSI/HI 9.6.3 and listed in the 
manufacturer’s published application data for the specific model proposed for this application. 

 
D. “Max Capacity” pump head (TDH-ft) and flow (gpm) shall be taken as the rated operating condition. 

Performance at the rated condition shall be guaranteed. Design point has been selected to obtain the 
rated pumping capacity for the installation. It is not intended that the pumps be selected for maximum 
efficiency at this operating point. Max Capacity shall be located in the Allowable Operating Region as 
established by the pump manufacturer in accordance with ANSI/HI 9.6.3 and listed in the 
manufacturer’s published application data for the specific model proposed for this application. 

  
E. Pump perf ormance s hall be s table and f ree f rom cavitation and noi se t hroughout t he s pecified 

operating head range at  mi nimum s uction s ubmergences. “Design P oints #1 and #2  Wet we ll 
Cleanout” shall be located in the Allowable Operating Region as established by the pump 
manufacturer in accordance with ANSI/HI 9.6.3 and listed in the manufacturer’s published application 
data for the specific model proposed for this application. The design running clearance between the 
impeller inlet and the casing wearing ring (if provided) shall be not less than 0.006-inch or one-half mil 
per inch of casing wearing ring diameter, whichever is greater. 

 
F. Each pumping unit shall be designed so that reverse rotation at rated head will not cause damage to 

any component. 
 

G. The pumps  w ill be operat ed at  v ariable s peed i n res ponse t o t he c ontrol s ystem s pecified in 
Section 17900. Periodically, operating staff with manipulate station wet well level controls to lower wet 
well level to clean the wet well of accumulated solids. Solids will be removed from the wet well by 
operating t he pumps until t hey break  s uction. Equipment f urnished under t his s ection s hall be 
specifically certified by the manufacturer as suitable for operation in confined wet wells where the wet 
well will be cleaned using the pumping equipment. Pump anchorage systems, including the discharge 
piping, shall be restrained against the short-term buffeting caused by the cleaning process, where 
velocities in the wet well trench are expected to reach 15 feet per second with the liquid level at or 
below the top of the motor housing. 

 
2.3 MATERIALS 
 
 

A. Stator Housing, Oil Chamber Housing, Impeller Casing, and Sliding Bracket: Cast iron, ASTM A48. 
 

B. Impeller: TBD 
 

C. Casing Wearing Ring: Nitrile or stainless steel, ASTM A276 Series 400. 
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D. Bottom Wearing Plate: Cast iron, ASTM A48. 
 

E. Motor and Pump Shaft: Stainless steel, ASTM A276, Series 400 
 

F. Bearings: Bearings shall be heavy-duty permanently lubricated ball type. Bearings for pumps shall be 
designed for an L-10 life of 18,000 hours heavy-duty service without requiring additional lubrication. 

 
G. All Wetted Assembly Fasteners: Type 316 stainless steel. 

 
H. Mechanical Seals: See Paragraph 2.4-E of this Section for material requirements. 

 
I. Discharge Base: Cast iron, ASTM A48. 

 
J. Guide Rails/ Guide Bar Brackets: Type 316 stainless steel. 

 
K. Protective Coating: All iron and steel parts which will be in contact with pumped liquid or submerged 

after installation, including the inside of the impeller casing, the impeller, and the discharge elbow, 
shall be s hop c leaned and pai nted in accordance with ENGINEER approved Manuf acturer’s 
standards or with Section 9800, Protective Coating. 

 
2.4 PUMP CONSTRUCTION 
 
 

A. Impeller Casing: The volute casing shall be a one-piece casting with a tangential or center discharge 
nozzle. The volute shall be designed for efficient conversion of kinetic to potential energy and shall 
have clear passageways designed to pass the solid sphere specified under paragraph 2.2-A and 2.2-
B of this Section. The cutwater shall be specifically designed for use in fluids with stringy solids, small 
rocks and rags. The volute casting shall be specifically designed to bear the loads associated with 
removal and placement of the pump and to withstand the loads imposed by the operations specified 
under paragraphs 2.2-A of this Section. The discharge nozzle shall be not less that the diameter 
specified under paragraph 2.2-A and shall be reinforced for the loads imposed by  the specified 
conditions of service. The nozzle flange face shall be designed to mate with the discharge fitting 
specified in paragraph 2.4-J of this Section. The volute casing shall be drilled and tapped or otherwise 
fitted with an inlet nozzle conforming to the requirements specified in paragraph 2.4-I of this Section. 

 
B. Impeller: The impeller shall be dynamically balanced, nonclogging design capable of passing solids, 

fibrous materials, small rocks, and other matter found in normal stormwater applications through to 
the discharge nozzle. Impellers for pumps with discharge 4 inches in diameter and greater shall be 
not less than two-vane design. Fit between the impeller and the shaft shall be a sliding fit with a taper-
lock bushing pressed by a screw, which is threaded into the end of the shaft, or a slip fit onto the shaft 
and drive key and fastened to the shaft by an impeller nut having cover for protection from pumped 
fluid. A wearing ring system designed for abrasion resistance shall provide efficient sealing between 
the volute and impeller.  

 
C. Wearing Rings: Renewable wearing rings shall be securely fastened to the impeller casing front cover 

to prov ide ei ther an ax ial or radi al runni ng c learance. As an al ternative, t he us e of an axially 
adjustable wearing plate arranged to permit adjustment of the axial running clearance between the 
impeller and plate will also be acceptable. The wearing plate shall have an outward spiraling groove 
designed to force stringy solids outward and away from the impeller. 

 
D. Oil Chamber Housing: The oil chamber shall contain a moisture sensor, inspection plug, drain plug, 

and vent plug. 
 

E. Mechanical Seals:  
 

1. The pump shall be provided with a tandem double mechanical seal running in an oil reservoir, 
composed of two separate lapped face seals. The lower seal unit, between the pump and oil 
chamber, shall consist of one stationary and one positively driven, rotating tungsten-carbide or 
silicon-carbide ring, with each pair of rings held in contact by a separate spring. The upper seal 
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unit, between the oil sump and the motor housing, shall consist of one stationary tungsten-carbide 
or silicon-carbide ring and one positively driven silicon-carbide or rotating carbon ring. Ceramic 
seals will not be acceptable. The seals shall require neither maintenance nor adjustment and 
shall be easily replaceable. Conventional double mechanical seals with a single or a double 
spring between the rotating faces, or that require constant differential pressure to effect sealing 
and are subject to opening and penetration by pumping forces, will not be acceptable. The pump 
shall be capable of continuous submergence without loss of watertight integrity to a depth of 
65 feet. 

 
2. Each pump shall be provided with a seal lubricant chamber for the shaft sealing system. The seal 

lubricant chamber shall be designed to assure that an air pocket is provided in the seal lubricant 
chamber, to absorb the expansion of the seal lubricant due to temperature variations. The drain 
and inspection plug with positive anti-leak seal shall be easily accessible from the outside. 

 
F. Bearings: Bearings shall be heavy-duty, oil lubricated or permanently greased lubricated, anti-friction 

type, double shielded and factory sealed. Bearings shall be designed for an L-10 rating life of at least 
50,000 hours at any operating condition specified under paragraph 11520-2.2-A & 2.2-B. 

 
G. Cable Seal: The cable entry water seal design shall preclude specific torque requirements to insure a 

watertight and submersible seal. The cable entry shall be comprised of a single cylindrical elastomer 
grommet having a close tolerance fit against the cable outside diameter and the entry inside diameter 
and compressed by the entry body containing a strain relief function, separate from the function of 
sealing the cable. The cable entry junction chamber and motor shall be separated by a stator lead 
sealing gland, potting chamber or terminal board, which shall isolate the motor interior from foreign 
material gaining access through the pump top. If a potting chamber is used, the potting procedure 
shall employ an epoxy potting compound combined with a procedure which insures penetration of the 
compound into the individual cable conductor strands to prevent development of wicking pathways for 
entrance of water into the motor.  

 
H. Sealing of Mating Surfaces: All mating surfaces of major components shall be machined and fitted 

with O-rings where watertight sealing is required. Sealing shall be accomplished by O-ring contact of 
four surfaces and O-ring compression in two plans without reliance on a specific fastener torque or 
tension to obtain a watertight joint. The use of elliptical O-rings, gaskets, or seals requiring a specific 
fastener torque value to obtain and maintain gasket or seal compression and watertightness will not 
be acceptable. The use of secondary sealing compounds, gasket cement, grease, or other devices to 
obtain watertight joints will not be acceptable. 

 
I. Inlet Nozzle: The final configuration of the inlet shall be selected to efficiently convey the pumped fluid 

into the impeller eye. The inlet suction nozzle shall be sized and installed as shown on Contract Plans 
and specified in this section to meet submergence and clearance requirements required by pumping 
station design standards. Diameter of suction nozzle shall result in an inlet velocity of less than or 
equal to 4 ft/sec as specified in paragraph 11520-2.2-A.18 and B.18. The pump inlet nozzle on the 
Discharge Pumps shall be of sufficient length to extend down towards the sump floor as shown on the 
Contract Plans to achieve the floor separation required by the Hydraulic Institute Intake Standard 
(ANSI/HI 9.8). The pump inlet nozzle on the Reservoir Pumps shall be positioned in the sump to 
achieve the floor separation required by the Hydraulic Institute Intake Standard (ANSI/HI 9.8).  

 
J. Pump Anchorage and Guide System:  

 
1. The discharge connection fitting shall be bolted to the structure as indicated and shall serve as a 

lower attachment for the guide rails. The discharge connection fitting shall be elbow discharge 
type, as indicated. The anchorage system shall be designed to transmit the forces imposed by the 
design conditions specified under paragraph 2.2 of this Section safely to the structure. 
Calculations and supporting documentation justifying the support design shall be provided with 
the pump submittal as required under Section 11300. The face of the discharge elbow inlet flange 
shall be perpendicular to the floor and make contact with the face of the pump discharge nozzle 
flange. The di ameter and dri lling of  t he el bow out let f lange s hall c onform t o ANSI B16.1, 
Class 125. 
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2. The pump, inlet nozzle and motor assembly shall be automatically connected to and supported by 
the discharge base and guide rails such that the unit can be removed from the wet well and 
replaced without the need for operating personnel to enter the wet well. Sealing of the pumping 
unit to the discharge connection shall be accomplished by a simple linear downward motion of the 
pump w ith t he ent ire w eight of  t he pumpi ng uni t gui ded t o and pres sing t ightly agai nst t he 
discharge connections. No portion of the pump shall bear directly on the floor of the sump and no 
rotary motion of the pump shall be required for sealing. Guide bars provided for directing the 
pump into position or for removing the pump for maintenance shall steer the pump into proper 
contact with the discharge connection fitting. Once the pump has been positioned on its support 
fitting at the discharge fitting, the guide bar system shall not be required for pump support.  

 
K. Sliding Bracket: Each pumping unit shall be provided with an integral, self-aligning guide rail sliding 

bracket. The bracket shall be designed to obtain a wedging action between flange faces as final 
alignment of the pump occurs in the connected position. The bracket shall maintain proper contact 
and a suitably sealed connection between flange faces under all operating conditions. 

 
L. Guide Rails: Each pumping unit shall be equipped with no less than two guide rails constructed of 

Type 316 stainless steel. Guide rails shall be sized to fit the discharge base and the sliding bracket 
and shall extend upward from the discharge bases to the access hatch cover at the top of the wet 
well. An upper guide rail bracket shall be provided and shall be Type 316 stainless steel. Guide bars 
provided for directing the pump into position or for removing the pump for maintenance shall steer the 
pump into proper contact with the discharge connection fitting. Once the pump has been positioned 
on its support fitting at the discharge fitting, the guide bar system shall not be required for pump 
support.  

 
M. Lifting Chain: A chain suitable for removing and installing each pump should be selected and provided 

by the pump manufacturer. The chain shall be Type 316 stainless steel. A suitable chain hook shall be 
provided at the top of the wet well. 

 
2.5 BALANCE 
 
 

A. All rotating parts shall be accurately machined and shall be in as nearly perfect rotational balance as 
practicable. Excessive vibration shall be sufficient cause for rejection of the equipment. The mass of 
the unit and its distribution shall be such that resonance at normal operating speeds is avoided. In any 
case, the vibration displacement (peak-to-peak) as measured at any point on the machine shall not 
exceed 4.0 mils. 

 
B. At any operating speed, the ratio of rotative speed to the critical speed of a unit or components thereof 

shall be less than 0.8 or more than 1.3. 
 

C. Shaft Deflection: Pump shafts on volute type pumps shall be designed to provide sufficient stiffness to 
operate without distortion or damaging vibration throughout the range of service specified. Shaft 
deflection at the face (impeller side) of the shaft seal shall be limited to no more than 1.5 mils at any 
operating condition within the zone described by the specified continuous duty operating conditions. 
Deflection at  t he s haft s eal s hall be c alculated using the relationship set f orth i n paragraph 
11300-.5-B. 

 
2.6 ELECTRIC MOTORS  
 
 

A. Each pump shall be driven by an air-cooled, totally submersible, electric motor furnished by the pump 
manufacturer. Each mot or s hall be rat ed 460 -volt, 60 -Hz, 3 -phase with HP as i ndicated on t he 
Drawings and shall have a nameplate rating which exceeds the maximum horsepower required by the 
pump. The stator housing shall be an air-filled, watertight casing. Motor insulation shall be moisture-
resistant, Class F, with temperature rise (based on maximum ambient temperature of 40 degrees C) 
of 80 degrees C measured by the resistance method. Each motor shall be NEMA Design B with 1.15 
service factor for continuous duty. 
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B. The motor bearings shall be antifriction, permanently lubricated type. The lower bearing shall be fixed 
to carry the pump t hrust and the upper bearing free to move ax ially. The bearings shall have a 
calculated AFBMA L10 Life Rating of 40,000 hours when operating at maximum operating head. 

 
C. The motor shall be designed for continuous (24 hours per day) duty and shall be capable of sustaining 

a minimum of 12 start/stop cycles per hour. Each motor shall be capable of continuous operation in air 
(unsubmerged) for at  l east 15 mi nutes under pump f ull l oad c onditions w ithout ex ceeding t he 
temperature rise limitations for the motor insulation system. 

 
D. Each motor starting current at full voltage shall not exceed 650 percent of the motor full load circuit. 

 
E. Each pump motor shall be provided with a special cable UL-approved and suitable for submersible 

pump applications; this shall be indicated by a code or legend permanently embossed on the cable. 
The cable shall be coordinated with design requirements.. Power cable shall be sized per the design, 

 
F. The cable entry water seal design shall be such that a specific fastener torque is not required to 

ensure a watertight and submersible seal. The use of epoxies, silicones, or other secondary sealing 
systems will not be acceptable. The cable entry junction box and motor shall be separated by a stator 
lead sealing gland or terminal board. The junction box shall isolate the motor interior from moisture 
gaining access through the top of the stator housing or a separate moisture-sensing device shall be 
provided in the stator housing. 

 
G. The variable-frequency drive is provided under Section 11310 as part of the electrical motor control 

center. The pump motor manufacturer shall certify that the adjustable-frequency drive provided will 
operate the motor without detrimental effects. 

 
H. Refer to Section 16800, Electric Motors for additional applicable requirements. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Each discharge base shall be leveled, plumbed, aligned, and wedged into position to fit connecting 
piping. Installation procedures shall be as recommended by the pump manufacturer and the Hydraulic 
Institute Standards. Grouting shall be as specified in Section 03315 "Grout." 

 
3.2 WARRANTY 
 
 

A. In addition to the guarantee requirements specified in Section 01611, the Contractor shall cause the 
pump manufacturer to warrant the units against defects in materials and workmanship for a period of 
5 y ears or 10, 000 hours under t he s pecified us es and w ith normal  operat ion and s ervice. This 
warranty shall be delivered, in writing, to the Owner and shall include, as a minimum, 100 percent full 
payment coverage f or part s and l abor duri ng t he f irst 6 0 mont hs or 10, 000 hours of  operat ion, 
whichever occurs first. 

 
 

* * * * * * 
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SECTION 11815 
STAINLESS STEEL SLIDE GATES 

 
 
 
PART 1 -- GENERAL 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install slide gates in the sizes and locations shown, 
complete and operable, including manual operating nut pinned to extension stem end, bracing, 
frame, mountings, etc., as specified herein, in accordance with the requirements of the Contract 
Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 09800 Protective Coatings. 
 
B. Section 11000 Equipment General Provisions. 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the applicable reference specifications as specified in the GENERAL REQUIREMENTS. 
 
B. Comply with the current provisions of the following Codes and Standards. 

 
ASTM A193A Specification for Alloy-Steel and Stainless Steel Bolting Materials for 

High-Temperature Service. 
 
ASTM A194A Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure 

and High-Temperature Service. 
 
ASTM A240 Chromium and Chromium-Nickel Stainless Steel. 

 
ASTM A283 Low and Intermediate Tensile Strength Carbon Steel Plates. 
 
ASTM A380 Standard Practice for Cleaning, De-scaling and Passivation of  Stainless 

Steel Parts, Equipment and Systems. 
 
ASTM D638 Test Method for Tensile Properties of Plastics. 
 
ASTM D790 Test Met hods f or F lexural P roperties of  U nreinforced and Reinforced 

Plastics and Electrical Insulating Materials. 
 
ASTM D2240 Test Method for Rubber Property-Durometer Hardness. 
 
ASTM E 84-91A Surface Burning Characteristics 
 
ASTM D3982-92 Standard Specifications for Contact Molded “Fiberglass” Glass Fiber 

Reinforced Thermosetting Resin Duct and Hoods. 
 
ASTM C582 Standard S pecifications f or C ontact Mol ded R einforced Thermosetting 

Plastic (RTP). 
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ASTM D5241-93 Standard Specifications for Contact Molded Glass-Fiber-Reinforced 
Thermosetting Resin Flanges. 

 
ASTH D4024-00 Standard Specifications for Reinforced Thermosetting Resin (RTR) 

Flanges. 
 
NBS PS 15-69 Custom Contact-Molded Reinforced-Polyester Chemical-Resistant Process 

Equipment. 
 
UL 181 Standard for Factory Made Air Ducts and Air Connectors. 
 
* When two or more of the above regulations are applicable, the more stringent requirement shall 

be met. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS and include the 
following information: 
 
1. The CONTRACTOR shall submit complete shop drawings of all gates, frames, slides, and 

operators including full dimensions. 
 
2. Design load calculations for deflection at the maximum expected head, and calculations for 

the lifting force required to lift the gate. 
 

3. Anchorage: Anchor bolt design calculations and details. Anchorage shall meet the seismic 
design requirements specified in Section 03250. Seismic calculations shall be stamped and 
signed by a Professional Structural Engineer licensed in the State of California and shall be 
provided as part of the anchorage submittal requirements. 

 
4. Parts list with materials of construction. 

 
5. Plan, cross section, and details showing proposed mounting for the gate, frame, stem and 

operator in the specific structure the gate is to be installed. 
 

6. Manufacturer’s recommended installation instructions. 
 
1.5 QUALITY ASSURANCE 
 
 

A. Comply with Section 11000 "Equipment General Provisions." 
 

B. The leakage allowance for slide gates shall not exceed 0.1 gpm/ft of seating perimeter under 20 ft 
of seating head, and 0.2 gpm/ft under 20 ft of unseating head, to meet ANSI/AWWA C-501. 

 
1.6 GATE SCHEDULE 
 
 

Equipment No. Design Seating Head (ft) Design Unseating Head (ft) Size (in) 

Slide Gate-1 18 18 48x48 

Slide Gate-2 14 14 54x24 
 
 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM STAINLESS STEEL 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 SLIDE GATES 
W.O. NO. EW40019F 11815-3 

PART 2 -- PRODUCTS 
 
 
2.1 EQUIPMENT FEATURES: 
 
 

A. Design: All gates shall be new and of current manufacture, and adequately braced to prevent 
warpage and bending under the intended use. Stainless steel slide gates shall be self-contained 
type. Manufacturer’s welders shall be certified per ASME, Section 1X or American Welding 
Society. Fasteners and anchor bolts shall be ASTM A276, Type 316 Stainless Steel. 

 
B. Manual Operators: Gates submitted under this section shall have T-wrench/floor box type 

operators which includes floor box, thrust bearings, and lift nut. Floor box shall be of fabricated 
steel, with galvanized steel hinged cover and embedded in the roof of the stormwater lift station as 
specified on the Contract Drawings. Floor box depth shall be such that the gate stem and 
operating nut does not protrude above the floor. Wall brackets shall be stainless steel. Thrust 
bearings shall be roller or ball bearing type, replaceable and protected by seals. Accessible 
pressure type grease fittings shall be provided for bearing lubrication. Operating nuts shall be 
ANSI/AWWA C501standard 2-inch square head nuts. The square operating nut shall be installed 
to facilitate the use of a portable power operator. 

 
C. Stems: Stems shall be ASTM A276, Stainless Steel, Type 304, 303 MX, or 316. Stems shall be 

manufactured of solid bar. The stem diameter shall be capable of withstanding twice the rated 
output of the operator at 40 pounds pull for manual operators. Stem guides shall be ASTM A276, 
Stainless Steel, Type 304L or 316L, with bronze or UHMW Polyethylene bushing. Stems shall be 
supported such that 1/r ratio for the unsupported part of the stem shall not exceed 200. Stem 
threads shall be of cut ACME type. Non-rising stems shall be provided on gates with T-
wrench/floor box type operators. 

 
D. Frames and Guides:  

 
1. Frames, rails, and yokes shall be ASTM A276 or ASTM A240, Type 316L Stainless Steel. The 

gate frame shall be a rigid, welded unit, composed of the guide rails, cross bars, and deadrails, 
with a clear opening the same size as the waterway, unless otherwise specified. They shall be 
integral flange back or embedded type. The guides will be of sufficient length to support two-
thirds (2/ 3) the height of  t he s lide, w hen t he gat e i s f ully open. On wall-mounted gat es, 
compressible gaskets or grout shall be provided between frame and wall as needed to ensure 
full mating of surfaces and no leakage. 

 
2. On self-contained gates, where the guides extend above the operating f loor, they shall be 

sufficiently s trong s o t hat no f urther rei nforcing w ill be requi red. T he y oke t o s upport t he 
operating device shall be formed by members welded or bolted at the top of the guides. The 
arrangement of  t he y oke s hall be s uch t hat t he slide and stem can be removed without 
disconnecting the yoke. When the slide is too long to allow this, the yoke shall be bolted for 
easy removal. 

 
3. The yoke shall be sufficiently strong to support the lift forces when subjected to a load of 100 

pounds pull on t he operat or. T he y oke s hall be des igned s o t hat i ts def lection under f ull 
operating load will not exceed 1/360 of the gate width. 

 
E. Slides: Slides shall be ASTM A276 or ASTM A240, Type 316L Stainless Steel. The slide shall be 

plate reinforced with structural shapes welded to the plate. The slide shall not deflect more than 
1/1000 of the span of the gate, or 1/16 inch whichever is greater, under maximum design head. 
The stem connection shall be either the Clevis type, with structural members welded to the slide 
and a bolt to act as pivot pin, or a threaded and bolted (or keyed) thrust nut supported in welded 
nut pocket. The pocket and yoke of the gate shall withstand at least 2.5 times the rated thrust 
output of the operator at 40 pounds pull. 
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F. Sealing System:  
 

1. Seals shall be ASTM D2000, Grade AA625, Buna-N or neoprene rubber, or ASTM D4020 
UHMW Polyethylene. Flush bottom seal shall be of compressible neoprene and may be located 
in either the slide or the frame. With the slide open, the invert of the gate shall be flush with the 
channel or opening, with no pockets or cavities for the accumulation of solids. 

 
2. Top and side seals shall be able to be replaced without removing the gate frame from the 

concrete or wall thimble. 
 
3. Gates shall use a sealing system of neoprene and/or polyethylene to achieve the leakage rates 

specified and to provide a durable sealing system. Sealing surfaces shall have a finish smoother 
than 125 micro-inch rms. Possible methods may include: 

 
a. A minimum of two independent and adjustable ultra-high molecular weight 

polyethylene pressure pads with a maximum spacing of 12 inches in each guide to 
control the seal compressions. These shall provide point-to-point adjustment of the 
double hollow bulb seal located on the sides and top of the slide. Each bulb shall 
have a 1-inch outside diameter and a concentric hollow center, and shall be attached 
to the gate with UHMW polyethylene grommets and stainless steel fasteners. The 
invert shall be a stainless steel angle welded to the bottom of the guides to form the 
seating surface for the seals attached to the slide. 

 
b. The slide shall fit into an extruded polyethylene guide. Side and top seals shall be 

self-adjusting. A continuous compression cord within the side and top guide (frame 
side) shall ensure contact between the guide and the slide. 

 
G. Coating:  

 
1. Each gate and all accessories shall be epoxy-coated as specified in Section 09800 

Protective Coating. Care shall be exercised to protect all machined surfaces during 
sandblasting and coating. 

 
2. Cleaning and Finishing stainless steel welded fabrication: 
 

a. Cleaning of weld joints and weld joint areas both before and after welding, shall 
conform to ASTM A380. Use only stainless steel brushes or stainless steel wool. 

 
b. Finishing: All weld areas following fabrication shall be pickled to remove all mill scale, 

weld inclusions, and color, and passivated in conformance to ASTM A380. 
 

c. Contractor shall submit the cleaning and passivation procedure in compliance with the 
above requirements for ENGINEER’s review and approval. 

 
2.2 MANUFACTURERS: 
 
 

A. Rodney Hunt; 
 

B. Waterman; 
 

C. Fontaine; 
 

D. Or equal. 
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PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. Slide gates shall be installed in strict accordance with the manufacturer's printed 
recommendations and the requirements herein. Square operating nut shall be located in floor 
boxes on the finished surface of the pump station as shown on Contract Drawings. Square 
operating nut shall be installed such that maintenance personnel can use a portable electric 
operator to lift slide gates. 

 
B. All damage to surface coatings incurred during shipment and/or installation shall be repaired to 

the satisfaction of the ENGINEER prior to installation. 
 
 

* * * * * * 



 

Division 15  Mechanical 
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SECTION 15010 
BASIC MECHANICAL REQUIREMENTS 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SECTION INCLUDES  
 
 

A. Basic Mechanical Requirements specifically applicable to Division 15 Sections, in addition to 
Division 1 - General Requirements.  

 
1.2 DESCRIPTION  
 

A. Furnish all materials and perform all labor required to execute the work as indicated on the 
project contract documents and specifications and as required to complete the work of Division 
15 sections, except as otherwise herein specifically excluded.  

 
1.3 WORK INCLUDED  
 

A. The scope of work for Divisions 15 shall include everything necessary and incidental to 
completing the Heating, Ventilating, and Air Conditioning (HVAC), and Plumbing work indicated 
on the Project Contract Documents, including but not limited to the following:  

 
1. The installation of roof mounted, Packaged Gas Heat / Electric Cool Air Conditioning Units 

complete with factory furnished field installed equipment roof curbs.  
 
2. The installation of all required air filters for all HVAC systems included in the scope of this 

Project.  
 
3. The installation of roof mounted, in-line, ceiling, and utility set Exhaust Fans for general or 

special system exhaust requirements.  
 
4. The installation of HVAC system Ceiling Diffusers and Ceiling Registers including volume 

dampers and mounting frames to match the ceiling types on the Project.  
 

 
5. The installation of all supply, return, exhaust and fresh air ductwork for the entire Project 

including manual volume dampers, fire dampers, combination fire / smoke dampers, duct 
hangers and supports, seismic restraints, sleeves, inserts and anchors, and all other required 
appurtenances for all new HVAC systems installed under the scope of work for this Division.  

 
6. The installation of all duct lining, duct and pipe insulation including all rigid inserts, weather 

covers and water sealing.  
 
7. The installation of condensate drain piping as detailed herein including valves, fittings, and 

piping specialties.  
 

8. The preparation and submission of complete Shop Drawings for all equipment and materials 
installed under the scope of work for all disciplines specified under Division 15.  

 
9. The installation of all Equipment Identification as specified herein.  
 
10. The complete Air Test and Balancing for all HVAC systems installed in the scope of the 

Project by an Independent Test and Balance Contractor.  
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11. The complete air pressure and soap testing of all natural gas piping installed in the scope of 
this project.  

 
12. The preparation and submission of complete Written Operating and Maintenance Instructions 

for all equipment and accessories installed in the scope of this Project for each discipline 
under Division 15.  

 
13. The preparation and submission of complete Record Drawings for all work installed under 

Division 15.  
 
14. The preparation and submission of One (1) Year Written Guarantee in a form as stipulated in 

Division 1 – General Requirements.  
 
15. The Scope of Work for Division 15 shall be coordinated with the scope of work with all other 

Divisions included in the Project Contract Documents and Specifications.  
 
16. All existing conditions and dimensions shall be verified in the field prior to the fabrication and 

installation of any new work for Division 15.  
 
1.4 WORK SPECIFIED ELSEWHERE  
 

A. Concrete, Architectural Sheet Metal, Doors and Exterior Wall Louvers, Painting and Patching, 
Sawcut and Coring, and Electrical.  

 
1.5 SITE INSPECTION  
 

A. The Contractor shall visit the project site prior to submitting a bid and thoroughly familiarize 
himself with the existing conditions that impact the new work. By the act of submitting a bid, the 
successful contractor accepts all existing conditions under which he will be required to perform 
the scope of work indicated on the Contract Documents and specifications of Division 15.  

 
B. No change order allowance will be made due to the bidding Contractor failing to comply with 

Paragraph “A” above.  
 
1.6 ORDINANCES, REGULATIONS AND CODES  

 
A. References to Technical Societies, Trade Organizations, Governmental Agencies is made in 

Division 15 in accordance with the following abbreviations:  
 

AFI - Air Filter Institute  
AMCA - Air Moving & Conditioning Association  
ARI - Air Conditioning & Refrigeration Institute  
ASHRAE - American Society of Heating, Refrigerating and Air Conditioning Engineers  
ASME - American Society of Mechanical Engineers  
ASTM - American Society of Testing Materials  
AWSC - American Welding Society Code  
ANSI - American National Standards Institute B31.1, “Code for Pressure Piping”  
CBC - California Building Code, latest approval edition  
CCR - California Code of Regulations, latest approval edition  
CEC - California Electrical Code, latest approval edition  
CFC - California Fire Codes, latest approval edition  
CMC - California Mechanical Code, latest approval edition  
CPC - California Plumbing Code, latest approval edition  
DSA - Division of the State Architect  
FIA - Factory Insurance Association  
NAFM - National Association of Fan Manufacturers  
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NEMA - National Electrical Manufacturer's Association  
NFPA - National Fire Protection Association, latest approval edition  
ORS - Office of Regulatory Services  
SCAQMD - South Coast Air Quality Management District  
SMACNA - Sheet Metal and Air Conditioning Contractors National Association  
UFC - Uniform Fire Code, latest approval edition  
UL - Underwriter's Laboratories, Inc. Publications  
UPC - Uniform Plumbing Code  

 
B. Requirements of Regulatory Agencies: Materials and installation shall comply with applicable 

local, state, and national codes and ordinances. Rulings and interpretations of the enforcing 
agencies shall be considered as part of the local codes. No change orders shall be permitted for 
furnishing items required by the local codes but not specified or shown on the drawings.  

 
C. Codes and Standards:  

 
1. CBC and Los Angeles Amendments (California Building Code - Part 2, Title 24, CCR).  
 
2. CMC and Los Angeles Amendments (California Mechanical Code - Part 4, Title 24 CCR).  
 
3. CPC and Los Angeles Amendments (California Plumbing Code - Part 5, Title 24 CCR).  
 
4. Uniform Fire Code with State and Los Angeles Amendments (California Fire Code - Part 9, 

Title 24 CCR).  
 
5. National Fire Protection Association's - National Fire Code.  
 

D. Nothing in these drawings and specifications is to be construed to permit work in violation 
thereof. Ordinances, regulations and codes are to be construed as minimum requirements.  

 
E. The responsibility of the Mechanical Engineer shall be to provide Construction Observation to 

determine the Contractor’s performance relative to the obligations of the Contract Documents 
and specifications for Division 15. The responsibility of the Mechanical Engineer does not include 
determining the adequacy of the Contractor’s safety measures in, on, or near the Project 
Construction Site. The installing contractor assumes full and total responsibility for all safety 
measures required for the project construction for the duration of the project.  

 
F. Ventilating, refrigeration and electrical equipment and appliances are required to be approved by 

the Underwriters' Laboratories, Inc., or other nationally recognized testing agency and installed 
per the testing agency's specifications.  

 
1.7 PERMITS, FEES AND INSPECTIONS  
 

A. Obtain and pay for all necessary permits, fees, assessments, complimentary drawings, required 
by any legally constituted public authorities having jurisdiction.  

 
1.8 DRAWINGS AND SPECIFICATIONS  
 

A. The Mechanical Engineer’s decision will be final on interpretation of the Drawings and 
Specifications.  

 
B. The Drawings and Specifications are complimentary. Any work called for on the Drawings and 

not mentioned in the Specifications, or vice versa, shall be performed as though fully set forth in 
both.  

 
C. Where codes, standards, drawings or specifications are in conflict, the most stringent 

requirement shall prevail.  
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D. Alternate support or seismic restraint details shall have prior approval in writing by the 
Mechanical Engineer. The Contractor shall be responsible for obtaining all agency approvals 
without any additional cost or time compensation to the Contract and without any time penalty on 
the work schedule.  

 
1.9 SUBMITTALS  
 

 
A. Comply with pertinent provisions of SUBMITTALS Section 01330 of DIVISION 1 - GENERAL 

REQUIREMENTS of these Specifications. 
 

B. Within thirty (30) days after the award of Contract and prior to executing any fabrication or 
installation, the Contractor shall prepare and submit to the Mechanical Engineer for review and 
approval, complete Division 15 Shop Drawings and Submittals for the Project. This shall include 
HVAC and Plumbing disciplines under the scope of Division 15.  

 
C. All submittals shall be bound in a neat ring type binder form and shall contain a complete list, in 

index form for all equipment and materials proposed for use on the Project. All submittals shall be 
complete as one package and submitted at one time. Partial or incomplete submittals will not be 
reviewed and will be returned to the Contractor rejected for re-submittal.  

 
D. All information contained in the Submittals and Shop Drawings shall be properly identified by 

reference number to the item number of paragraphs in the Contract Specifications and Drawing 
Equipment Schedules. Any deviation or substitution shall be clearly identified on the submittal 
page and noted as such.  

 
E. All Equipment or materials fabricated or installed prior to obtaining the Mechanical Engineers 

Shop Drawing and Submittal review and approval are at the Contractors own risk. The 
Contractor, at his own expense, shall be responsible for correcting and / or removing all work 
installed or fabricated prior to obtaining Shop Drawing and Submittal approvals.  

 
F. The Contract Documents and Specifications specify and detail equipment and materials deemed 

the most suitable for the service anticipated. This is not to preclude other products are equally as 
good and efficient. The Contractor shall prepare the Project Division Bid on the basis of the 
equipment and materials specified for the purpose of determining the Project Division low Bid. 
The awarding of the Contract shall constitute a contractual obligation to furnish the specified 
basis of design equipment and materials or listed equals.  

 
G. After the execution of the Contract, should the Contractor desire to substitute equipment other 

than that specified in the Contract, such a substitution shall be considered for one reason only – 
the equipment proposed for substitution is superior in construction and efficiency to that specified 
herein.  

 
H. In the event the Contractor obtains the Mechanical Engineer’s approval for equipment other than 

that described herein, the Contractor shall, at his own expense, make all required changes in the 
supporting structures, buildings, related trade costs, and piping necessary to accommodate the 
substituted equipment. Complete Record Drawings shall be furnished to the Mechanical Engineer 
indicated all details of the installation.  

 
I. The following list is the minimum Shop Drawing and Submittal package that the Contractor shall 

prepare and submit to the Mechanical Engineer for review and approval. The Project Shop 
Drawings and Submittals shall be complete in every aspect as described in the paragraphs 
above. Partial or incomplete submittals will not be reviewed and will be returned to the Contractor 
rejected for re-submittal.  

 
1. The installing Contractor shall prepare and submit for approval the following Shop Drawing 

and Submittal package as part of the Scope of Work for Division 15, HVAC, Plumbing, and 
Fire Protection: 
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a. Prepare prior to fabrication and installation, complete field coordinated installation Shop 
Drawings for each discipline included in Division 15 Scope of Work in this Project.  

 
b. All Shop Drawings shall be prepared using the manual drafting method or using 

AutoCAD Release 14. Contractor submitted hand sketches are not acceptable and will 
be returned to the installing Contractor rejected.  

 
c. All Shop Drawings prepared by the Contractor shall be prepared in ¼ -inch or ½ -inch 

scale. No exceptions.  
 
d. One (1) original tracing and two (2) blueprints of the Contractor prepared Shop Drawings 

shall be submitted to the Mechanical Engineer for review and approval. At the completion 
of the Mechanical Engineer’s review the original tracing will be returned to the Contractor 
with review comments noted.  

 
e. The Contractors Shop Drawings shall detail all equipment and piping systems including 

installed dimensions and elevations. All Shop Drawings shall be complete in every 
respect prior to submittal to the Mechanical Engineer.  

 
f. The re-use of the Mechanical Engineer’s construction drawings for the preparation of the 

installing Contractors Field Shop Drawing Submittal is not acceptable.  
 
g. It shall be the responsibility of the installing Contractor to submit copies of the final 

approved and coordinated Field Shop Drawings to all other trades for coordination with 
their work so that grouped pipes, ducts, and conduit will not interfere with each other.  

 
2. Submit complete HVAC equipment and accessory submittals for each and every piece of 

equipment installed on the Project including:  
 

a. Packaged Gas Heat / Electric Cool Air Conditioning Units – supply fan data, economizer 
data, dimensioned arrangement drawings, air aide performance data, gas heating 
performance data, refrigeration system tonnage and performance data, motor 
horsepower(s), voltage, and factory supplied accessories.  
 

b. Exhaust Fans Systems – complete manufacturer computer selections, dimensioned 
arrangement drawings, fan curves and motor horsepower, voltage, and factory supplied 
accessories.  

 
3. Submit complete HVAC ductwork and accessory submittals for all systems installed on the 

Project including:  
 

a. Supply, return, exhaust, and fresh air ductwork including rectangular duct gauges and 
joint methods, round duct type, duct gauge, and joint methods, duct fittings – rectangular 
and round, duct joint sealing method, supports and seismic bracing details.  

b. Duct system appurtenances including fire damper assemblies, fire / smoke damper 
assemblies, manual volume dampers – round and rectangular ducts, flexible ductwork, 
register boxes, turning vanes, housings and plenums, roof flashing, and duct instrument 
test ports.  

c. Air distribution products including supply diffusers, return / exhaust registers, mounting 
frames, and manual dampers.  
 

d. Duct insulation and duct liner including proposed thickness, RValue for each type, 
manufacturer & model and installation methods.  
 

e. Ductwork vibration isolation including fabric connections at each unit or where passing 
through building seismic separations where specified herein.  
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4. Submit complete HVAC, Plumbing and accessory submittals for all systems installed on the 
Project including:  

 
a. Complete piping submittals including piping material – schedule & type and ASTM grade, 

pipe fittings - type and ASTM grade, joint methods, supports and seismic bracing details.  
 

b. Piping system appurtenances and accessories including each type of valve(s), – grade, 
rating, catalog number and manufacturer.  
 

c. Piping system specialties including thermometers with separable wells, pressure gauges, 
automatic air vents, Pete’s Plugs, circuit balancing valves, strainers, check valves, plug 
cocks, and butterfly valves.  
 

d. Piping system expansion loops including joint type – manufacturer, material & duty, pipe 
guides and anchors – manufacturer & model number, material, duty and expansion 
calculations.  
 

e. Piping system flow or temperature measuring taps – quantity and type, coordinated with 
Division 13800.  
 

f. Pipe insulation including proposed thickness, R-Value for each type, rigid inserts, 
manufacturer & model and installation methods.  
 

g. Piping vibration isolation including flex connections at each unit or where passing through 
building seismic separations where specified herein.  
 

h. Piping installation appurtenances including sleeves, fireproofing, caulking, waterproofing, 
roof flashing and escutcheons.  

 
5. Submit complete Plumbing and accessory submittals for all systems installed on the Project 

including:  
 

a. Complete fixture submittal including manufacturer & model number, fixture carrier 
manufacturer & model number, fixture faucets set(s), trim & supplies.  
 

b. Complete Plumbing system specialties including backflow preventer, clean-outs – floor 
and wall, hose bibbs, pipe isolators, water hammer arrestor(s), and access panel(s).  
 

c. Provide complete domestic piping submittals as detailed in item #4 – a thru h above.  
 

1.10 RECORD DRAWINGS AND MANUALS  
 

 
A. Comply with pertinent provisions of SUBMITTALS Section 01783 of DIVISION 1 - GENERAL 

REQUIREMENTS of these Specifications. 
 

B. Record Set During the Work: At site, maintain at least one set of Drawings as a Field Record Set. 
Also maintain at least one copy of all Addenda, Modifications, approved submittals, 
correspondence, and transmittals at site. Keep Drawings and data in good order and readily 
available to Mechanical Engineer and City.  

 
C. Changes: Clearly and correctly mark Record Drawings to show changes made during the 

construction process at the time the changed work is installed. No such changes shall be made in 
the work unless authorized by the Architect.  

 
D. Preparation of Final Record Drawings: Contractor shall transfer recorded changes in the work 

indicated on the Field Record Set to the record set. Changes shall be neatly and clearly drawn 
and noted by skilled draftsmen, and shown technically correct.  
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E. Approval: Prior to Architect's inspection for Substantial Completion, submit the Final Record 
Drawings to the Architect for review, and make such revisions as may be necessary for Final 
Record Drawings to be a true, complete, and accurate record of the work.  

 
F. Manuals: Obtain data from the various manufacturers and submit instruction, operation, and 

maintenance manuals as required for each piece of equipment installed under Division 15.  
 

G. Contents: Each manual shall have an index listing the contents. Information in the manuals shall 
include not less than:  
 
1. General introductions and overall equipment description, purpose, functions and simplified 

theory of operation.  
 
2. Specifications  
 
3. Installation instructions, procedures, sequences, and precautions, including tolerances for 

level, horizontal and vertical alignment.  
 
4. Grouting requirements.  
 
5. List showing lubricants for each item of mechanical equipment and recommended lubrication 

intervals.  
 
6. Start-up and beginning operation procedures.  
 
7. Operational procedures.  
 
8. Shutdown procedures.  
 
9. Maintenance and calibration procedures  
 
10. Parts lists  
 
11. Name, address and telephone number of each manufacturer's local representative.  

 
H. Manual Submittals: Unless otherwise specified, each submittal shall include two (2) copies of 

each manual, one of which will be returned to the Contractor, marked to show the required 
review. When approved, deliver four copies to Architect unless otherwise specified. Manuals shall 
be bound in ring type binder. Refer to 1.9 for specific requirements.  

 
1.11 QUALITY OF EQUIPMENT, MATERIALS AND WORKMANSHIP  
 

A. Unless otherwise specified, equipment and materials used in the installation shall be new and in 
perfect condition when installed. Articles provided for the same general purpose or use shall be 
of the same make. Workmanship shall be of the best quality and none but competent mechanics 
skilled in their trades shall be employed. Furnish the services of an experienced superintendent, 
who shall be constantly in charge of the work, and who will remain on the project through 
completion together with all necessary journeymen, helpers and laborers required.  

 
1.12 SEISMIC DESIGN  
 

A. Contractor shall be responsible for anchors and connections of mechanical work to the building 
structure including calculations for approval by the Mechanical Engineer for items or work, where 
alternate support or anchorage detail is proposed to prevent damage as a result of an 
earthquake, including manufactured equipment, the connection and integrity of shop fabricated 
and field fabricated materials and equipment. The anchorage of all pipes, ducts, conduits, 
fixtures, equipment, etc. shall withstand the lateral forces and shall accommodate calculated 
building displacement as required by the California Building Code, and local city/county codes. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM BASIC MECHANICAL 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 REQUIREMENTS 
W.O. NO. EW40019F 15010-8 

Building equipment and connections therefore shall be designed to resist lateral seismic forces 
equal to 1.0 of equipment weight to working allowable stress. Cantilever posts supporting 
equipment shall be designed to resist lateral seismic forces equal to 0.5 of equipment weight to 
allowable working stress. Conform to the following:  

 
1. All mechanical equipment seismic anchorage shall conform to C.C.R. Title 24, 1998 CBC 

Section 1632A and Table 16A-0. Anchorage details for roof/floor mounted equipment shall be 
as shown on plans.  

 
1.13 SUBSTITUTIONS AND CHANGES  
 

A. Comply with pertinent provisions of Section 01630 SUBSTITUTIONS AND “OR EQUAL 
SUBMITTAL of DIVISION 1 - GENERAL REQUIREMENTS of these Specifications. 

 
B. The provisions of this clause shall override those contained in 01630 SUBSTITUTIONS AND “OR 

EQUAL SUBMITTAL.  
 

C. The Mechanical Engineer will consider formal written requests for the substitution of products in 
place of those products specified only if these are submitted with the Bid for evaluation and in 
accordance with all conditions specified hereafter.  

 
D. Requests for substitutions after the award of Contract shall be considered only in the case of 

product unavailability. Product unavailability shall be verified in writing by the manufacturer. 
Verbal requests are not acceptable.  

 
E. Submit separate request for each substitution at the time of Bid in the event of non-availability of 

the item included in the Bid. Each substitution request shall include:  
 

1. Complete data substantiating compliance of the proposed substitution with all requirements 
stated in the project Contract Documents.  

 
2. Submit complete data for the proposed substitution as it relates to changes in the project 

construction schedule.  
 
3. Submit complete data for any effect of the proposed substitution on other Work in Division 15 

and other Divisions, any other related Contracts, and any changes required in other work or 
products.  

 
F. The Contractor shall be responsible at no extra cost to the City for any and all changes resulting 

from the proposed substitutions which affect the work of other Sections, Divisions, or related 
Contracts.  

 
G. Claims for additional costs caused by the substitution which may subsequently become apparent 

shall be met by the Contractor.  
 

H. Substitutions will not be considered for acceptance when the acceptance will require substantial 
revision of the Contract Documents, unless the Contractor bears the cost of the redesign.  

 
I. Where any redesign of the Work of division 15 or other Work is required due to the substitution, 

arrangement or equipment layout other than herein specified or shown, the Contractor shall:  
 

1. Arrange for the required redesign by the Architect and Mechanical Engineer.  
 
2. Pay all costs associated with the redesign.  
 

J. Substitute products shall not be ordered or installed without prior written approval / acceptance 
by the Mechanical Engineer through the Architect.  
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K. The Mechanical Engineer shall have sole discretion to determine the acceptability of the 
proposed substitutions and reserves the right to reject any such substitution.  

 
L. Approval of any substitutions shall not relieve the Contractor from full compliance with the 

requirements of the Contract Documents.  
 
1.14 APPROVALS  
 

A. The Mechanical Engineer will have the right to accept or reject equipment, materials, 
workmanship, tests and determine when the Contractor has complied with the requirements 
herein specified.  

 
1.15 SELECTION AND ORDERING OF EQUIPMENT AND MATERIALS  
 

A. Immediately after award of the Contract and after the approval of submittals by the Mechanical 
Engineer, the Contractor shall arrange for the purchase and delivery of equipment and materials 
required, in ample quantities and at a time coordinated with the project management schedule. 
He shall deliver to the City a complete list of equipment and materials ordered, giving 
descriptions, plate numbers, brochures, name of the wholesalers, date of the orders and 
approximate delivery dates.  

 
1.16 LOCATIONS AND ACCESSIBILITY  
 

A. Drawings show pipe and ductwork diagrammatically. Conform to Drawings as closely as possible 
in layout work. Vary run of piping, run and shape of ductwork and make offsets during progress of 
work as required to meet structural and other interferences as approved by the Mechanical 
Engineer. Install piping and ductwork to best suit field conditions after coordinating with other 
trades. Run all piping and ductwork parallel to, or at right angle to, building walls. Keep horizontal 
lines as close to bottom of structures as possible. Conform to ceiling heights established on 
Drawings.  

 
B. Install equipment in such a manner as to be readily accessible for maintenance and repairs. 

Install piping, ducts and conduit in such a manner as to preserve headroom, avoid obstructions 
and keep openings and passageways clear.  

 
C. Installation of valves, thermometers, gauges, cleanouts, dampers, controls, water specialties, 

duct access doors or any other indicating equipment or specialties requiring reading, adjustment, 
inspection, maintenance shall be conveniently and accessibly located with reference to the 
finished building.  

 
D. Where wall and ceiling access doors are required but not shown, such doors shall be furnished 

under other sections and as directed by the Architect. Coordinate this requirement with 
appropriate trade.  

 
E. If changes in the indicated locations or arrangements are required, they shall be made without 

additional charges.  
 

F. In an existing area, where required, remove, reinstall, reconnect or replace, etc., any existing 
work to accommodate new work without any additional cost to the City. Material shall match 
existing, unless otherwise specified or approved in writing by the Architect.  

 
1.17 COORDINATION OF TRADES  
 

A. Contractor shall coordinate with all trades in the interest of obtaining the most practical overall 
arrangement of equipment, piping, conduit, and ducts and to maintain maximum headroom and 
accessibility.  

 
B. No extras will be allowed for changes made necessary by interference between trades.  
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C. Submit Composite Drawings; include dimensioned plans, elevations, sections and details and 
give complete information particularly as to the kinds and types of materials and equipment, size 
and location of sleeves, inserts, attachments, chases, openings, conduits, ducts, boxes, lighting, 
structural interferences. Coordinate these Composite Drawings and field layouts in the field for 
proper relationship to work of applicable trades based on field conditions. Contractor shall have 
competent personnel readily available for coordinating, checking, and supervision of field layouts. 
The procedures for submittals and resubmittals, and final distribution shall be as specified in 
Section 01300. Do not start installation of work involved under Composite Drawings until 
applicable submittal is reviewed by the Architect. Discrepancies between the Drawings and 
Composite Drawings shall be specifically noted and identified on the Composite Drawings. 
Drawings for the various trades involved shall be submitted as required and reviewed prior to 
preparation of Composite Drawings.  

 
1. Equipment Foundations and Bases: Furnish certified details and drawings for approval before 

fabrication. Furnish parts necessary for each foundation sub base and support.  
 
2. Pipe Sleeves and Inserts: Furnish and install pipe sleeves and pipe support inserts before 

concrete is poured.  
 
3. Roof, Wall and Floor Openings: Furnish Shop Drawings showing exact locations and sizes of 

openings through roofs, walls and floors.  
 
4. Concrete: Conform to Concrete Section of the Specifications.  
 

1.18 GUARANTEES  
 

A. Contractor shall guarantee workmanship, equipment and materials installed under this contract 
for a period of not less than one (1) year from the date of Final Field Acceptance of the project as 
evidenced by the issuance of a “Statement of Completion” by the Contract Administration 
Inspector . Should any defects occur during this period, the Contractor shall promptly repair or 
replace the defective item and any other damage caused to the building free of charge to the 
City, including cost of labor and materials.  

 
B. Guarantee included in this section to cover:  

 
1. Faulty or inadequate design.  
 
2. Improper assembly or erection.  
 
3. Defective workmanship or material.  
 
4. Incorrect or inadequate operation or other failure.  
 

C. Contractor shall guarantee the complete and perfect operation of the entire system and that 
equipment will be supported in such a way as to be free of objectionable vibration and noise.  

 
D. Furnish the parts and labor to replace any items found to be defective in the refrigeration 

equipment within the guarantee period.  
 

E. In addition to other guarantees, furnish maintenance for all the refrigeration equipment, including 
replacement of refrigerant and oil, for a period of one (1) year. This shall include regular monthly 
maintenance and "On Call" service. Identify this cost as a separate line item in the project bid.  

 
F. For equipment bearing a manufacturer's warranty in excess of one (1) year, furnish a copy of the 

warranty to the City of Los Angeles, who shall be named as beneficiary.  
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1.19 PROTECTION OF EQUIPMENT AND MATERIALS  
 

A. Provide adequate storage facilities at a location designated by the Construction Manager for all 
equipment and materials on the site and make provisions to protect such materials and 
equipment from damage.  

 
1.20 CLOSING-IN OF UNINSPECTED WORK  
 

A. Contractor shall not allow or cause any of the work to be covered up or enclosed until it has been 
inspected, tested, and approved by the Project Inspector. Should any of work be covered up or 
enclosed before such inspection and test, the Contractor shall at no cost to the City, uncover the 
work and after it has been inspected, tested, and approved, make repairs with such materials as 
may be necessary to restore work to its original and proper condition.  

 
1.21 BUILDING FOOTING CLEARANCES  
 

A. Under no circumstances shall pipes, ducts, or conduits penetrate footings. They shall cross 
below footings or through sleeves above footings. As approved by the Structural Engineer those 
running parallel to footings shall have the minimum clearance from the cone of influence 
indicated on the Structural Drawings or as required by Code.  

 
1.22 DAMAGE BY LEAKS  
 

A. Contractor shall be responsible for all damage to any part of the premises caused by rain leaks 
through or around ducts or pipes, leaks or breaks in piping, equipment or fixtures furnished or 
installed by him for a period of one (1) year from the date of Substantial Completion.  

 
1.23 EQUIPMENT LABELS  
 

A. Equipment provided under this Section shall be provided with the manufacturer's metal 
identification labels attached to each individual piece of equipment showing complete 
performance characteristics, size, model and serial number.  

 
1.24 EXCAVATION, TRENCHING AND BACKFILLING  
 

A. Excavating, trenching and backfilling for utilities within the building area shall be done in 
conformity with Division 2. Piping shall be installed promptly after excavation in order to keep the 
trenches open as short a time as possible.  

 
B. Excavating, trenching and backfilling for utilities outside the building area shall be done in 

conformity with Division 2.  
 

C. Any existing underground piping and conduit that is encountered shall be properly shored and 
protected from damage. Active piping shall be left intact and undamaged.  

 
1.25 PRELIMINARY OPERATION  
 

A. Should the City request that any portion of the plant, apparatus, or equipment be operated for the 
City's beneficial use prior to the final completion and acceptance of the work, the Contractor shall 
conform to the requirements of the General Conditions. Such operation shall be under the 
supervision and direction of the Contractor. Such preliminary operation shall not be construed as 
an acceptance of any of the work.  

 
1.26 ELECTRICAL WORK  
 

A. Coordinate with Division 16 in making the line and low voltage electrical connections and be 
responsible for the operation of the equipment furnished under this section.  
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B. Voltage for electrical work will be included in Division 16. However, any control wiring which is 
required that is not shown on the control diagram shall be as described under this Section. In the 
event that the Contractor chooses to provide equipment which requires extra expense in the 
power or control wiring, he shall pay additional electrical costs.  

 
C. Safety switches, starters, circuit breakers, and the electrical connections of mechanical 

equipment to the electrical power service shall be provided under Division 16.  
 

D. Interconnecting wiring, safety switches, relays, controllers and motor starters which are integral 
components of packaged equipment shall be provided as an integral part of that equipment.  

 
E. All interconnecting power wiring and conduits shall be provided by Division 16.  

 
F. Control wiring shall be provided by Division 15, unless otherwise indicated on the drawings.  

 
G. Conduit for control wiring shall be provided by Division 16.  

 
1.27 YEAR 2000 COMPLIANCE, WARRANTY, IDEMNIFICATION  
 

A. All equipment, hardware, software and firmware product delivered under this Contract shall be 
able to accurately process date/time data (including, but not limited to, calculating, comparing, 
and sequencing) from, into, and between the twentieth and twenty-fist centuries, and the years 
1999 and 2000, and leap year calculation to the extent that other information technology, used in 
combination with the information being acquired, properly exchanges date/time date with it.  

 
B. The Contractor represents and warrants that all equipment, hardware, software, and firmware 

product delivered under this Contract shall be able to accurately process date/time data 
(including, but not limited to, calculating, comparing, and sequencing) from, into, and between the 
twentieth and twenty-fist centuries, and the years 1999 and 2000, and leap year calculation to the 
extent that other information technology, used in combination with the information being acquired, 
properly exchanges date/time date with it.  

 
C. If the Contract requires that specific listed products must perform, as a system in accordance with 

the foregoing warranty then the warranty shall apply to those listed products as a system.  
 

D. The duration of this warranty and the remedies available to the City for breach of this warranty 
shall be defined in, and subject to, the terms and limitations of the Contractor’s standard 
commercial warranty or warranties contained in this Contract, provided that notwithstanding any 
provision to the contrary in such commercial warranty or warranties, the remedies available to the 
City under this warranty shall include the repair or replacement of any product whose non-
compliance is discovered and made known to the Contractor in writing within one (1) year after 
acceptance.  

 
E. Nothing in this warranty shall be construed to limit any rights of remedies the City may otherwise 

have under this Contract with respect to defects other than Year 2000 performance.  
 

F. In addition to the remedies available in this Section, and elsewhere in the Contract, the 
Contractor shall indemnify, defend and hold the City harmless from and against any and all 
liability, losses, claims, damages, costs and expenses, including legal fees sustained or incurred 
by reason or failure of any of the equipment, hardware, software or firmware product to be 
delivered under this Contract to be Year 2000 compliant.  

 
 
PART 2 - MATERIALS (NOT APPLICABLE) 
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PART 3 - EXECUTION (NOT APPLICABLE) 
 
 
 

* * * * * * 
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SECTION 15020 
NOISE, VIBRATION AND SEISMIC CONTROL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. This section includes the minimum control requirements for noise, vibration and seismic forces for 
piping, ductwork, and equipment. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of the following Sections applies to the WORK of this Section.  Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

 
1. Section 11000  Equipment General Provisions. 

 
2. Section 15770  Pipe Supports and Mechanical Joint Restraints. 

 
1.3 REFERENCED PUBLICATIONS 
 
 

A. The following publications form a part of this specification to the extent indicated by the references 
thereto: 

 
1. Acoustical Society of America publication ASA 47, Sound Level Meters. 

 
2. American Society of Mechanical Engineers publication PTC 36, Measurement of Industrial 

Sound. 
 

3. ANSI S1.2,  Physical measurement of Sound. 
 
1.4 SUBMITTALS 
 
 

A. Submittals shall conform to Section 11000, Equipment General Provisions, and shall also contain 
the following: 

 
1. Complete itemized listing of the ductwork, piping and equipment to be isolated, the isolator 

type, manufacturer and model numbers selected, isolator loading and deflection, wire 
diameter and number of coils in springs and a reference to the specific drawings indicating 
items to be isolated and isolator details.   

 
2. Shop drawings of each type of isolation detail required, including catalog cuts and data 

sheets for each type of isolator and isolation material.   
 

3. Torsional and lateral vibration analysis shall be provided for each item of the following listed 
equipment.  The analysis shall be performed, stamped, and signed by a mechanical 
engineer registered in the state of California and experienced in this type of work.  The 
submittal shall be approved by the ENGINEER prior to fabrication of equipment. 

 
a. Blowers and compressors with drives of 100 horsepower and over. 
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b. Steam turbine generator units. 
 

c. Vertical pumps with universal joints and extended shafts. 
 

d. Other equipment where specified. 
 

4. The torsional natural frequency of the drive train must be avoided by  25 percent by any 
exciting frequency of the equipment, throughout the entire operating range. Provide 
documentation to support this requirement. Such documentation shall be based on 
calculations or shop tests. 

 
5. Detailed description of equipment vibration field test procedures and equipment. 

 
6. CONTRACTOR's certification of compliance to noise requirements for each item of 

equipment  to be furnished on the project except equipment for which a factory noise test is 
performed. 

 
7. Certified copies of factory noise tests on the Equipment Noise Data Sheets attached hereto. 

 
8. Certified test reports for field noise tests and field vibration tests including detailed 

procedures and equipment used, test results, and required corrective action. 
 
1.5 PROJECT REQUIREMENTS 
 
 

A. Noise Restrictions and Control 
 

1. Unless otherwise specified, the maximum permissible noise level for a complete piece of 
equipment located either within or outside a structure shall not exceed 85 dBA at 3 feet at 
any point.  A complete piece of equipment includes the driver, driven equipment and all 
other attachments that may produce noise. 

 
2. The CONTRACTOR shall certify that all equipment furnished under this contract shall not 

exceed 85 dBA at 3 feet under the conditions specified herein. 
 

3. An “Equipment Noise Data Sheet“ (see Appendix “B” attached to this Section) shall be 
submitted to the ENGINEER for all equipment. 

 
4. Certain items of equipment determined to be critical for noise control shall meet more 

stringent noise levels as specified in the individual equipment specification and shall be 
subject to factory and field tests as specified herein.  These critical items of equipment 
include the following: 

 
a. Fans/Blowers 

 
b. Compressors 

 
c. Other equipment where specified 

 
B. Mechanical Vibration:  Mechanical equipment, unless otherwise specified, shall operate at, or 

below, a peak amplitude vibration level of 0.0392 inches per second, defined as "GOOD" or better 
on the “General Machinery Vibration Severity Chart”, Appendix “A” of this Section. In no case shall 
peak amplitude vibration exceed the maximum allowable level recommended by the 
manufacturer, and approved by the ENGINEER. 
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C. Seismic Control: 
 

1. Equipment Supports 
 

Except where otherwise specified, all equipment supports, anchors and restrainers shall be 
suitable for a minimum seismic force of 0.3 of gravity in addition to static and dynamic loads 
and shall conform to UBC Seismic Zone 4 requirements. 

 
2. Piping Supports 

 
Where the piping system is subject to shock loads, such as seismic disturbances or thrusts 
imposed by the actuation of safety valves, hanger design shall include hydraulic shock 
suppressors, Grinnell Fig. 200, Basic Engineers Model BE4-10, or equal. 

 
1.6 EQUIPMENT NOISE TESTS 
 
 

A. Equipment Noise Levels: Noise level measurements shall be taken on complete pieces of 
equipment including the driver, driven equipment and all other attachments that may produce 
noise.  The manufacturer's noise report shall clearly indicate the test conditions including 
equipment technical data and acoustic measurement procedures while conducting the test.  
These conditions shall also be the same when the equipment is installed at the jobsite.  The A-
weighted and octave band spectrum levels shall be required in these measurements.  The 
measurements shall be performed at a 3 foot distance on an imaginary bounding surface around 
the equipment.  The dimensions of these bounding surfaces and measurement locations must be 
clearly identified. Sufficient measurements shall be taken on all points around the equipment such 
that all directional radiation characteristics are identified.  The tests shall be performed in an open 
space, or if not possible, then the test environment shall be clearly described. 

 
B. Factory Test and Shipment of Equipment: 

 
1. A noise test shall be performed at the factory on the items of equipment identified as critical 

for noise control.  Where identical items of equipment are being furnished, one test will be 
satisfactory unless otherwise specified.  The ENGINEER may be present to witness the 
test.  The CONTRACTOR shall inform the ENGINEER at least two weeks in advance of the 
date and time of the noise test.  The equipment shall not be shipped until the noise test is 
performed and the equipment meets the specified noise levels.  If the tests show that the 
equipment exceeds the specified maximum permissible noise limits, the CONTRACTOR 
shall modify the equipment at no additional cost to the CITY until noise limits are met.  The 
modifications to the equipment shall not interfere with routine operations and maintenance, 
and shall be acceptable to the ENGINEER.  Additional tests shall be performed at the 
CONTRACTOR's expense until the specified noise levels are met. 

 
2. The CITY shall be reimbursed by the CONTRACTOR for all costs of any required additional 

visits by the ENGINEER to witness subsequent tests. 
 

C. Field Noise Test: A field noise test, as specified herein, shall be performed by the CONTRACTOR 
for all equipment furnished under this contract, or equipment furnished by the CITY for installation 
under this contract.  After delivery and installation of the equipment, the CONTRACTOR, at his 
own expense, shall perform a field noise test in the presence of the ENGINEER, to demonstrate 
that the equipment meets the specified noise levels in the plant environment, including equipment 
furnished by the CITY.  If the equipment furnished by the CONTRACTOR fails to meet the 
specified noise limits, the CONTRACTOR shall take the necessary steps to reduce the noise to 
the specified levels.  All mitigation methods, design and procedures shall be acceptable to the 
ENGINEER.  All costs of required mitigation  for critical equipment will be paid by the CITY 
provided the equipment met the specified noise levels during the factory test.  For noncritical 
equipment, where factory tests were not required, the costs of required mitigation to meet the 
specified noise levels shall be the responsibility of the CONTRACTOR. 
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D. Reporting of Equipment Noise Level Factory Tests: 
 

1. All noise measurements shall be made in relation to a reference pressure level of 0.0002 
microbar.  The measurements shall be made with a Type I sound level meter per ASA 47. 

 
2. All noise levels shall be reported on a copy of the “Equipment Noise Data Sheet” attached 

as Appendix “B” to this section.  If the data sheet is not complete, including the 
manufacturer's guarantee clause, or if the noise level reported exceeds the maximum 
allowable noise level specified, it will be cause for rejection of the equipment. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 ISOLATORS FOR FLOOR MOUNTED EQUIPMENT 
 
 

A. Type A: Double deflection neoprene mountings shall have a minimum static deflection of 0.35 
inches.  All metal surfaces shall be neoprene covered to avoid corrosion and have friction pads on 
both top and bottoms so they need not be bolted to the floor.  Mountings shall be Type ND or rails 
Type DNR. 

 
B. Type B: Spring type isolators shall be free standing and laterally stable without any housing and 

include 1/4-inch neoprene acoustical friction pads between the baseplate and the support.  All 
mounting shall have valves leveling bolts rigidly bolted to the equipment.  Spring diameters shall 
be not less than 80 percent of spring height at rated load.  Springs shall have a minimum 
additional travel to solid equal to 50 percent of the rated deflection.  Mounting shall be Type SLF. 

 
C. Type C: Equipment with operating weight different from the installed weight shall be mounted on 

spring mountings with a housing that includes vertical limit stops to prevent spring extension when 
weight is removed.  A minimum clearance of 1/2-inch shall be maintained around restraining bolts 
and between the housing and the spring so as not to interfere with the spring action.  Limit stops 
shall be out of contact during normal operations.  Mountings shall be Type SLR. 

 
D. Type Y: Curb mounted rooftop equipment shall be mounted on vibration isolation bases that fit 

over the roof curb and under the isolated equipment.  The aluminum top member shall overlap the 
bottom member a minimum of 2" inches to provide water runoff independent of the seal.  The 
aluminum members shall house cadmium plated springs having a one-inch minimum deflection. 
Springs shall have a minimum additional travel to solid equal to 50 percent of deflection.  Spring 
diameters shall be no less than 0.8 of the spring height at rated load.  Wind resistance shall be 
provided by means of resilient snubbers in the corners with a minimum clearance of 1/4-inch.  
Bases shall consist of continuous closed cell sponge materials both above and below the base 
and a waterproof flexible neoprene connection joining the outside perimeter of the aluminum 
members. 

 
E. Type Z: Requirements shall be similar to Type Y with the additional requirement that 80 percent of 

the weight of the equipment shall be taken by 4 springs having a minimum deflection of 3-1/2 
inches that are sealed on steel bridging members passing over the top of the unit.  These springs 
shall be cadmium plated.  Springs shall be attached by means of one-inch threaded rods with 
clevises. 

 
2.2 ISOLATORS FOR SUSPENDED EQUIPMENT 
 
 

A. Type D: Vibration hangers shall contain a steel spring and a 0.3-inch deflection neoprene element 
in series.  The neoprene element shall be molded with a rod isolation bushing that passes through 
the hanger box.  Spring diameters and hanger box lower hole sizes shall be large enough to 
permit the hanger rod to swing through a 30 degree arc before contacting the hole.  Hangers shall 
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be Type 30N.  Springs shall have a minimum additional travel equal to 50 percent of the rated 
deflection. 

 
B. Type E: Vibration hangers shall be similar to Type D but shall be precompressed to the rated 

deflection and be designed with a release mechanism to free the spring.  Hangers shall be Type 
PC30N. 

 
C. Type F: Hangers shall be similar to Type D except that the steel spring shall be located in a 

neoprene cup manufactured with a grommet and having a steel washer which will evenly 
distribute the load on the neoprene.  Hangers shall be Type W30. 

 
2.3 THRUST RESTRAINTS 
 
 

A. Type X:  Thrust restraints shall be provided for air handling equipment as specified.  Each restraint 
shall include a spring element in series with a neoprene pad.  The spring element shall allow for 
maximum 1/4-inch movement at start and stop.  Horizontal restraints shall be symmetrical on 
either side of the equipment and shall be Type WB. 

 
B. For earthquake protection, the spring mounts shall be furnished with rubber snubbers, or all 

restraints shall be designed based on the acceleration levels of 0.5g in any horizontal direction 
and 0.4g in any vertical direction as applied at the center of gravity, and shall conform to UBC 
Seismic Zone 4 requirements. 

 
2.4 MANUFACTURERS: 
 
 

A. Mason Industries, Inc. 
 

B. Korfund Dynamics Corporation 
 

C. Consolidated Kinetics Corporation; 
 

D. Or Equal. 
 

Note: The isolator types referred to in the previous paragraphs refer to Mason Industries 
designations. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 PENETRATION ISOLATION 
 
 

A. For piping and ductwork isolation, penetration points shall be sleeved or otherwise formed to allow 
passage of piping or ductwork, and maintain a minimum of 3/4-inch and maximum of 1-1/4-inch 
clearance around the outside surfaces.  This clearance space shall be tightly packed with glass 
fiber, and caulked airtight.  All penetrations through fire rated walls, soffits, or floors shall be fitted 
with an approved firestop assembly.  

 
3.2 INSTALLATION OF ISOLATORS AND APPURTENANCES 
 
 

A. Isolators and appurtenances shall be installed in accordance with the approved shop drawings 
and the manufacturer's recommended installation instructions. 
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3.3 EQUIPMENT VIBRATION TESTS 
 
 

A. Field vibration tests shall be conducted at no additional cost to the CITY on specified items of 
equipment, or for which a torsional and lateral vibration analysis are required.  Field vibration tests 
shall be performed under the direction of the ENGINEER who prepared the torsional and lateral 
vibration analysis.  Tests should conform to the approved procedures based on applicable ANSI, 
ASA and ASME standards.  If the vibration exceeds the specified requirements, corrective 
measures and retesting shall be provided at no additional cost to the CITY until the specified 
requirements are achieved.  

 
B. The ENGINEER may direct vibration tests on certain items of equipment in addition to those 

specified above.  Such tests shall be performed by the CONTRACTOR at the CITY's expense 
unless the equipment fails to meet the specified requirements, in which case the costs for said    
test and any retests shall be borne by the CONTRACTOR. 

 
 
 

* * * * * 
 

(SEE ATTACHMENTS) 
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APPENDIX "A" 
GENERAL MACHINERY 

VIBRATION SEVERITY CHART 
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APPENDIX "B" 
EQUIPMENT NOISE DATA SHEET 

 
 
 
APPENDIX B 
Equipment Noise Data Sheet 
Pg 1 of 2 
[Environmental Engineering Division, Bureau of Engineering] 
 
 
A. EQUIPMENT DESCRIPTION: 
 
General Description of Equipment:________________________________________________________ 
____________________________________________________________________________________ 
Manufacturer:__________________________________ Model No.:______________________________ 
Is equipment connected to other equipment?: ___Yes ___No   
If Yes, explain:________________________________________________________________________ 
Overall Dimensions (LxWxH): ___________________________________________ Weight:__________  
    
Attach technical specifications of this equipment.  Include where applicable: power and heat consumption, 
power output, speed, efficiency, duty cycle, other relevant information, and catalog cuts. 
 
Materials of Construction: _______________________________________________________________ 
Comments regarding operation:                                                                                                                      
 
B. NOISE DATA: 
 
Complete the following table with sound pressure levels (SPL) based on measurements made at three 
feet from bounding surfaces according to ANSI S1.2, Physical Measurement of Sound. 
 
List SPL from equipment only.  If data includes noise from other equipment, clearly state and complete an 
additional table for the other equipment. 
____________________________________________________________________________________ 
NOISE DATA TABLE: SPL in dB re 20.0 Micro Pascal 
____________________________________________________________________________________ 
Octave Band 
Center Freq. 
in Hertz 

  
Standard 
Equipment 

  
Special 
Design 

  
Acoustic 
Treatment 

 Maximum  
Allowable 
Noise Per 
System 

____________________________________________________________________________________ 
    63 
   125 
   250 
   500 
  1000 
  2000 
  4000 
  8000 

 _________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 

 _________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 

 _________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 

 _________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 
_________ 

____________________________________________________________________________________ 
A-Weighted                85 
____________________________________________________________________________________ 
 
Noise measurements were taken in: ___open area; ___reverberant space; ___ semi-reverberant space; 
___other 
(explain):_____________________________________________________________________________ 
____________________________________________________________________________________ 
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Equipment Noise Data Sheet (Cont.) 
Pg 2 of 2 
 
 
Describe Special 
Design:______________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
 
Describe Acoustic 
Treatment:____________________________________________________________________________ 
____________________________________________________________________________________ 
____________________________________________________________________________________ 
 
State loading condition (speed, output, etc.) during test: ________________________________________ 
____________________________________________________________________________________ 
 
Test Performed By:__________________ ______ ______________________________ Date:_________ 
Printed Name                                     Signature 
 
Test Witnessed By:_________________________ ______________________________Date:_________ 
Printed Name                                     Signature 
 
 
C. MANUFACTURER'S GUARANTEE: 
 
The manufacturer guarantees that the noise levels provided above under the stated conditions, shall not 
be exceeded when the equipment is installed and commissioned at the operating site. 
 
Guaranteed By: ____________________________ __________________________ Date:___________ 

Printed Name    Title 
 

_________________________ ______________________________Date:___________ 
   Signature 
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SECTION 15050 
BASIC MECHANICAL MATERIALS AND METHODS 

 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 
 

A. This Section includes the following basic mechanical materials and methods to complement other 
Division 15 Sections. 

 
1. Piping materials and installation instructions common to most piping systems. 
 
2. Concrete equipment base construction requirements. 
 
3. Equipment nameplate data requirements. 
  
4. Field-fabricated metal and wood equipment supports. 
   
5. Installation requirements common to equipment specification sections. 
  
6. Cutting and patching. 
  
7. Touch-up painting and finishing. 

 
B. Pipe and pipe fitting materials are specified in piping system Sections. 

 
1.3 DEFINITIONS 
 
 

A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing. 
 

B. Finished Spaces:  Spaces other than mechanical and  electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces, and tunnels. 

 
C. Exposed Interior Installations:  Exposed to view indoors. Examples include finished occupied 

spaces and mechanical equipment rooms. 
 

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

 
E. Concealed Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and in duct shafts. 
 

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 
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1.4 SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specifications Sections. 

 
B. Product data for following piping specialties:  

  
1. Mechanical sleeve seals. 
 
2. Identification materials and devices. 

 
C. Samples of color, lettering style, and other graphic representation required for each identification 

material and device. 
 

D. Shop drawings detailing fabrication and installation for metal and wood supports and anchorage 
for mechanical materials and equipment. 

 
E. Coordination drawings for access panel and door locations. 

 
F. Prepare coordination drawings according to Division 1 Section Submittals" to a 1/4 inch equals 1 

foot scale or larger.  Detail major elements, components, and systems of mechanical equipment 
and materials in relationship with other systems, installations, and building components.  Show 
space requirements for installation and access.  Show where sequence and coordination of 
installations are important to the efficient flow of the Work.  Include the following: 
 
1. Proposed locations of piping, ductwork, equipment, and materials.  Include the following: 

 
a. Planned piping layout, including valve and specialty locations and valve stem movement. 
 
b. Planned duct systems layout, including elbows radius and duct accessories. 
 
c. Clearances for installing and maintaining insulation. 
 
d. Clearances for servicing and maintaining equipment, including space for equipment 

disassembly required for periodic maintenance. 
 
e. Equipment service connections and support details. 
 
f. Exterior wall and foundation penetrations. 
 
g. Fire-rated wall and floor penetrations. 
 
h. Sizes and location of required concrete pads and bases. 

 
2. Scheduling, sequencing, movement, and positioning of large equipment into the building 

during construction. 
 

3. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and 
their relationship to other penetrations and installations. 

 
4. Reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light 

fixtures, communication systems components, sprinklers, and other ceiling-mounted items. 
  

G. Welder certificates signed by Contractor certifying that welders comply with requirements 
specified under "Quality Assurance" Article of this Section. 
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1.5 QUALITY ASSURANCE 
 
 

A. Qualify welding processes and operators for piping according to ASME "Boiler and Pressure 
Vessel Code," Section IX, "Welding and Brazing Qualifications." 

 
1. Comply with provisions of ASME B31 Series "Code for Pressure Piping." 
 
2. Certify that each welder has passed AWS qualification tests for the welding processes 

involved and that certification is current. 
 

B. ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification 
devices. 

 
C. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and ratings 

may be furnished provided such proposed equipment is approved in writing and connecting 
mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment 
spaces are increased.  No additional costs will be approved for these increases, if larger 
equipment is approved.  If minimum energy ratings or efficiencies of the equipment are specified, 
the equipment must meet the design requirements and commissioning requirements. 

 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through shipping, 
storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and 
moisture. 

 
B. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  When stored inside, 

do not exceed structural capacity of the floor. 
 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 
 
1.7 SEQUENCING AND SCHEDULING 
 

A. Coordinate mechanical equipment installation with other building components. 
 

B. Arrange for chases, slots, and openings in building structure during progress of construction, to 
allow for mechanical installations. 

 
C. Coordinate the installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components, as they are constructed. 
 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 
efficient flow of the Work.  Coordinate installation of large equipment requiring positioning prior to 
closing in the building. 

 
E. Coordinate connection of mechanical systems with exterior underground and overhead utilities 

and services.  Comply with requirements of governing regulations, franchised service companies, 
and controlling agencies. 

 
F. Coordinate requirements for access panels and doors where mechanical items requiring access 

are concealed behind finished surfaces. 
 

G. Coordinate installation of identifying devices after completion of covering and painting, where 
devices are applied to surfaces.  Install identifying devices prior to installation of acoustical 
ceilings and similar concealment. 
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PART 2 - PRODUCTS 
 
 
2.1 PIPE AND PIPE FITTINGS 
 
 

A. Refer to individual piping system specification Sections for pipe and fitting materials and joining 
methods. 

 
B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

 
2.2 JOINING MATERIALS 
 
 

A. Refer to individual piping system specification Sections in Division 15 for special joining materials 
not listed below. 

 
B. Pipe Flange Gasket Materials:  Suitable for the chemical and thermal conditions of the piping 

system contents. 
 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, except where 
thickness or specific material is indicated. 

 
a. Full-Face Type:  For flat-face, Class 125 cast-iron and cast-bronze flanges. 
 
b. Narrow-Face Type:  For raised-face, Class 250 cast-iron and steel flanges. 

 
2. ASME B16.20 for grooved, ring-joint, steel flanges.  
 
3. AWWA C110, rubber, flat face, 1/8-inch thick, except where other thickness is indicated; and 

full-face or ring type, except where type is indicated. 
 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, except where other material is indicated. 
 

D. Solder Filler Metal:  ASTM B 32. 
 

E. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon steel 
bolts and nuts. 

 
F. Couplings:  Iron body sleeve assembly, fabricated to match outside diameters of plain-end, 

pressure pipes. 
 

1. Sleeve:  ASTM A 126, Class B, gray iron. 
 
2. Followers:  ASTM A 47, Grade 32510 or ASTM A 536 ductile iron. 
 
3. Gaskets:  Rubber. 
 
4. Bolts and Nuts:  AWWA C111. 
 
5. Finish:  Enamel paint. 

 
G. Copper tubing: 

 
1. Joining for copper pipes 4 - inch and smaller; no lead, City of Los Angeles (approved type) for 

all copper pipe above ground under. 
 
2. Sil-Fos silver alloy for pipe underground and for piping above ground having a continuous 

street main pressure of 100-lbs or more. 
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3. Wire solder only; paste mixed solder not permitted. 
 

H. Flux: As recommended by manufacturer of solder. 
 
2.3 PIPING SPECIALTIES  
 
 

A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type, where required to 
conceal protruding fittings and sleeves. 

 
1. Inside Diameter:  Closely fit around pipe, tube, and insulation of insulated piping. 
 
2. Outside Diameter:  Completely cover opening. 
 
3. Cast Brass:  One-piece, with set-screw. 

 
a. Finish:  Rough brass. 
b. Finish:  Polished chrome plate. 

 
4. Cast Brass:  Split casting, with concealed hinge and set-screw. 

 
a. Finish:  Rough brass. 
b. Finish:  Polished chrome plate. 
 

B. Dielectric Fittings:  Assembly or fitting having insulating material isolating joined dissimilar metals, 
to prevent galvanic action and stop corrosion. 

 
1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld neck 

end types and matching piping system materials. 
 
2. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
 
3. Dielectric Unions:  Factory-fabricated, union assembly, for 250 psig minimum working 

pressure at 180 deg F temperature. 
 
4. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150 or 300 psig 

minimum pressure to suit system pressures. 
 
5. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face or 

ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene bolt 
sleeves, phenolic washers, and steel backing washers. 

 
a. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig 

minimum working pressure to suit system pressures. 
 

6. Dielectric Couplings:  Galvanized-steel coupling, having inert and non-corrosive, thermoplastic 
lining, with threaded ends and 300 psig minimum working pressure at 225 deg F temperature. 

 
7. Dielectric Nipples:  Electroplated steel nipple, having inert and non-corrosive, thermoplastic 

lining, with combination of plain, threaded, or grooved end types and 300 psig working 
pressure at 225 deg F temperature. 

 
C. Mechanical Sleeve Seals:  Modular, watertight, mechanical type. Components include interlocking 

synthetic rubber links shaped to continuously fill annular space between pipe and sleeve.  
Connecting bolts and pressure plates cause rubber sealing elements to expand when tightened. 
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D. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 
 

1. Steel Sheet-Metal:  24 gage or heavier, galvanized sheet metal, round tube closed with 
welded longitudinal joint. 

 
2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
 
3. Cast-Iron:  Cast or fabricated "wall pipe"  equivalent to ductile-iron pressure pipe, having 

plain ends and integral water stop, except where other features are specified. 
 
4. Wall Penetration Systems:  Wall sleeve assembly, consisting of housing, gaskets, and pipe 

sleeve, with 1 mechanical-joint end conforming to AWWA C110 and 1 plain pipe-sleeve end. 
 

a. Penetrating Pipe Deflection:  5 percent without leakage. 
 
b. Housing:  Ductile-iron casting having waterstop and anchor ring, with ductile-iron gland, 

steel studs and nuts, and rubber gasket conforming to AWWA C111, of housing and 
gasket size as required to fit penetrating pipe. 

 
c. Pipe Sleeve:  AWWA C151, ductile-iron pipe. 
 
d. Housing-to-Sleeve Gasket:  Rubber or neoprene, push-on type, of manufacturer's design. 

 
5. Cast-Iron Sleeve Fittings:  Commercially-made, sleeve having integral clamping flange, with 

clamping ring, bolts, and nuts for membrane flashing. 
 

a. Underdeck Clamp:  Clamping ring with set-screws. 
 
2.4 IDENTIFYING DEVICES AND LABELS 
 

A. General:  Manufacturer's standard products of categories and types required for each application 
as referenced in other Division 15 Sections.  Where more than single type is specified for listed 
application, selection is Installer's option, but provide single selection for each product category. 

 
B. Equipment Nameplates:  Metal nameplate with operational data engraved or stamped; 

permanently fastened to equipment. 
 

1. Data:  Manufacturer, product name, model number, serial number, capacity, operating and 
power characteristics, labels of tested compliances, and similar essential data. 

 
2. Location:  An accessible and visible location. 

 
C. Stencils:  Standard stencils, prepared for required applications with letter sizes conforming to 

recommendations of ASME A13.1 for piping and similar applications, but not less than 1-1/4-
inches-high letters for ductwork and not less than 3/4-inch-high letters for access door signs and 
similar operational instructions. 

 
1. Material:  Fiberboard. 
 
2. Material:  Brass. 
 
3. Stencil Paint:  Standard exterior type stenciling  enamel; black, except as otherwise 

indicated; either brushing grade or pressurized spray-can form and grade. 
 
4. Identification Paint:  Standard identification enamel of colors indicated or, if not otherwise 

indicated for piping systems, comply with ASME A13.1 for colors. 
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D. Plastic Duct Markers:  Manufacturer's standard laminated plastic, color coded duct markers.  
Conform to following color code: 

 
1. Green:  Cold air. 
 
2. Yellow:  Hot air. 

 
3. Yellow/Green:  Supply air. 
 
4. Blue:  Exhaust, outside, return, and mixed air. 
 
5. For hazardous exhausts, use colors and designs recommended by ASME A13.1. 
 
6. Nomenclature:  Include following: 

 
a. Direction of air flow. 

 
b. Duct service (supply, return, exhaust, etc.). 

 
E. Plastic Equipment Markers:  Laminated-plastic, color-coded equipment markers.  Conform to 

following color code: 
 

1. Green:  Cooling equipment and components. 
 
2. Yellow:  Heating equipment and components. 
 
3. Yellow/Green:  Combination cooling and heating equipment and components. 
 
4. Brown:  Energy reclamation equipment and components. 
 
5. Blue:  Equipment and components that do not meet any of above criteria. 
 
6. For hazardous equipment, use colors and designs recommended by ASME A13.1. 
 
7. Nomenclature:  Include following, matching terminology on schedules as closely as possible: 

 
a. Name and plan number. 
 
b. Equipment service. 
 
c. Design capacity. 
 
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and rpm. 
 

8. Size:  Approximate 2-1/2 by 4 inches for control devices, dampers, and valves; and 4-1/2 by 
6 inches for equipment. 

 
I. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in 

mechanical identification, with corresponding designations indicated.  Use numbers, lettering, and 
wording indicated for proper identification and operation/maintenance of mechanical systems and 
equipment. 

 
1. Multiple Systems:  Where multiple systems of same generic name are indicated, provide 

identification that indicates individual system number as well as service such as "Boiler No. 3" 
and "Air Supply No. 1H." 
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PART 3 - EXECUTION 
 
 
3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 
 
 

A. General:  Install piping as described below, except where system Sections specify otherwise.  
Individual piping system specification Sections in Division 15 specify piping installation 
requirements unique to the piping system. 

 
B. General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) indicate 

general location and arrangement of piping systems.  Indicated locations and arrangements were 
used to size pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations.  Install piping as indicated, except where deviations to layout are approved on 
coordination drawings. 

 
C. Install piping at indicated slope. 

 
D. Install components having pressure rating equal to or greater than system operating pressure. 

 
E. Install piping in concealed interior and exterior locations, except in equipment rooms and service 

areas. 
 

F. Install piping free of sags and bends. 
 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal 
runs are prohibited, except where indicated. 

 
H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 

sufficient space above removable ceiling panels to allow for ceiling panel removal. 
 

I. Install piping to allow application of insulation plus 1-inch clearance around insulation. 
 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 
 
K. Install fittings for changes in direction and branch connections. 

 
L. Install couplings according to manufacturer's printed instructions. 

 
M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 

partitions, and suspended ceilings according to the following: 
 

1. Chrome-Plated Piping:  Cast-brass, one-piece, with set-screw, and polished chrome-plated 
finish.  Use split-casting escutcheons where required, for existing piping. 

 
2. Uninsulated Piping Wall Escutcheons:  Cast-brass or stamped-steel, with set-screw. 
 
3. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates. 
 
4. Insulated Piping:  Cast-brass or stamped-steel, with concealed hinge, spring clips, and 

chrome-plated finish. 
 
5. Piping in Utility Areas:  Cast-brass or stamped-steel, with set-screw or spring clips. 

  
N. Sleeves are not required for core drilled holes. 

 
O. Install sleeves for pipes passing through concrete and masonry walls, concrete floor and roof 

slabs, and where indicated. 
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P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
concrete floor and roof slabs, and where indicated. 

 
1. Cut sleeves to length for mounting flush with both surfaces. 

 
a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet 

areas 2 inches above finished floor level. Extend cast-iron sleeve fittings below floor slab 
as required to secure clamping ring where specified. 

 
2. Build sleeves into new walls and slabs as work progresses. 
 
3. Install large enough sleeves to provide 1/4-inch annular clear space between sleeve and pipe 

or pipe insulation.  Use the following sleeve materials: 
 

a. Steel Pipe Sleeves:  For pipes smaller than 6 inches. 
 
b. Steel Sheet-Metal Sleeves:  For pipes 6 inches and larger, penetrating gypsum-board 

partitions. 
 
c. Cast-Iron Sleeve Fittings:  For floors having membrane waterproofing.  Secure flashing 

between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 
inches above finished floor level.  Flashing is specified in Division 7 Section "Flashing and 
Sheet Metal." 

 
  1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout. 
 

4. Except for below-grade wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using elastomeric joint sealants specified in Division 7 Section "Joint 
Sealants." 

 
Q. Above Grade, Exterior Wall, Pipe Penetrations:  Seal penetrations using sleeves and mechanical 

sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installation 
of mechanical seals. 

 
1. Install steel pipe for sleeves smaller than 6 inches. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger. 
3. Assemble and install mechanical seals according to manufacturer's printed instructions. 

 
R. Below Grade, Exterior Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 

pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular clear space 
between pipe and sleeve for installation of mechanical seals. 

 
S. Below Grade, Exterior Wall, Pipe Penetrations:  Install ductile-iron wall penetration system 

sleeves according to manufacturer's printed installation instructions. 
 

T. Fire Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestopping sealant material.  Firestopping 
materials are specified in Division 7. 

 
U. Verify final equipment locations for roughing-in. 

 
V. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. 
 

W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 
individual piping system specification Sections. 

 
1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
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2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

 
3. Soldered Joints:  Construct joints according to AWS "Soldering Manual," Chapter 22 "The 

Soldering of Pipe and Tube." 
 
4. Brazed Joints:  Construct joints according to AWS "Brazing Manual," Chapter 28 "Pipe and 

Tube." 
 
5. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full inside diameter. Join pipe fittings and valves as follows: 

 
a. Note the internal length of threads in fittings or valve ends, and proximity of internal seat 

or wall, to determine how far pipe should be threaded into joint. 
 
b. Apply appropriate tape or thread compound to external pipe threads (except where dry 

seal threading is specified). 
 
c. Align threads at point of assembly. 
 
d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being threaded. 
 
e. Damaged Threads:  Do not use pipe or pipe fittings having threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 
 

6. Welded Joints:  Construct joints according to AWS D10.12 "Recommended Practices and 
Procedures for Welding Low Carbon Steel Pipe" using qualified processes and welding 
operators according to "Quality Assurance" Article. 

 
7. Flanged Joints:  Align flange surfaces parallel. Select appropriate gasket material, size, type, 

and thickness for service application.  Install gasket concentrically positioned.  Assemble 
joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat and 
parallel as possible.  Use suitable lubricants on bolt threads. Tighten bolts gradually and 
uniformly using torque wrench. 

 
X. Piping Connections:  Except as otherwise indicated make piping connections as specified below. 

 
1. Install unions, in piping 2 inches and smaller, adjacent to each valve and at final connection to 

each piece of equipment having 2-inches or smaller threaded pipe connection. 
 
2. Install flanges, in piping 2-1/2-inches and larger, adjacent to flanged valves and at final 

connection to each piece of equipment having flanged pipe connection. 
 
3. Dry Piping Systems (Gas, Compressed Air, and Vacuum):  Install dielectric unions and 

flanges to connect piping materials of dissimilar metals. 
 
4. Wet Piping Systems (Water and Steam):  Install dielectric coupling and nipple fittings to 

connect piping materials of dissimilar metals. 
 
3.2 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 
 

A. Install equipment to provide the maximum possible headroom, where mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the Work are shown only in 

diagrammatic form. Refer conflicts to the Architect. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM BASIC MECHANICAL MATERIALS 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND METHODS 
W.O. NO. EW40019F 15050-11 

C. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, except where otherwise indicated. 

 
D. Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of 

equipment components.  Connect equipment for ease of disconnecting, with minimum of 
interference with other installations. Extend grease fittings to an accessible location. 

 
E. Install equipment giving right-of-way to piping systems installed at a required slope. 

 
3.3 LABELING AND IDENTIFYING 
 
 

A. Piping Systems:  Install pipe markers on each system. Include arrows showing normal direction of 
flow and as indicated in other Division 15 sections. 

 
1. Stenciled Markers:  Complying with ASME A13.1. 
  
2. Plastic markers, with application systems.  Install on pipe insulation segment where required 

for hot non-insulated pipes. 
  
3. Locate pipe markers as follows wherever piping is exposed in finished spaces, machine 

rooms, accessible maintenance spaces (shafts, tunnels, plenums) and exterior non-
concealed locations. 

 
a. Near each valve and control device. 
 
b. Near each branch, excluding short take-offs for fixtures and terminal units.  Mark each 

pipe at branch, where flow pattern is not obvious. 
 
c. Near locations where pipes pass through walls, floors, ceilings, or enter non-accessible 

enclosures. 
 
d. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
 
e. Near major equipment items and other points of origination and termination. 
 
f. Spaced at a maximum of 50 feet intervals along each run.  Reduce intervals to 25 feet in 

congested areas of piping and equipment. 
 
g. On piping above removable acoustical ceilings, except omit intermediately spaced 

markers. 
 

B. Equipment:  Install engraved plastic laminate sign or equipment marker on or near each major 
item of mechanical equipment. 

 
1. Lettering Size:  Minimum 1/4-inch-high lettering for name of unit where viewing distance is 

less than 2 feet, 1/2-inch-high for distances up to 6 feet, and proportionately larger lettering for 
greater distances.  Provide secondary lettering 2/3 to 3/4 of size of principal lettering. 

 
2. Text of Signs:  Provide text to distinguish between multiple units, inform operator of 

operational requirements, indicate safety and emergency precautions, and warn of hazards 
and improper operations, in addition to name of identified unit. 

 
C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or 

provide stenciled signs and arrows, showing duct system service and direction of flow. 
 

1. Location:  In each space where ducts are exposed or concealed by removable ceiling system, 
locate signs near points where ducts enter into space and at maximum intervals of 50 feet. 
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D. Adjusting:  Relocate identifying devices which become visually blocked by work of this Division or 
other Divisions. 

 
3.4 PAINTING AND FINISHING 
 
 

A. Refer to Division 9 Section "Painting" for field painting requirements. 
 

B. Damage and Touch-Up:  Repair marred and damaged factory painted finishes with materials and 
procedures to match original factory finish. 

 
3.5 CONCRETE BASES 
 
 

A. Construct concrete equipment bases of dimensions indicated, but not less than 4 inches larger in 
both directions than supported unit.  Follow supported equipment manufacturer's setting 
templates for anchor bolt and tie locations.  Use 3000 psi, 28-day compressive strength concrete 
and reinforcement as specified in Division 3 Section "Cast-In-Place Concrete." 

 
3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGE 
 
 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 
support and anchor mechanical materials and equipment. 

 
B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code - Steel." 

 
3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGE 
 
 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor 
mechanical materials and equipment. 

 
B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view 

or will receive finish materials.  Make tight connections between members.  Install fasteners 
without splitting wood members. 

  
C. Attach to substrates as required to support applied loads. 

 
3.8 CUTTING AND PATCHING 
 
 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 
mechanical installations.  Perform cutting and patching as specified in other section. 

 
B. Repair cut surfaces to match adjacent surfaces. 

3.9 TEST AND TESTING 
 
 

A. General:  Tests shall be as required by the various Sections under Division 15, as well as by this 
Section. 

 
B. Forcemains shall be tested in accordance with the requirements for pressure sanitary sewers per 

SSPWC 306-1.4 using the water pressure test method per Section 02730. 
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C. Tests may be required in the case of materials and equipment submittals and substitutions: 
 

1. For items submitted which are altered, substituted, or which cannot readily be determined by 
the City Engineer as exactly conforming to the Specifications, Contractor may be required to 
submit certified test results to prove that the items in question meet Specification 
requirements. 

 
2. Tests may also be required on certain items which are as specified, including fan and pump 

performance.  Should such tests be required of specified items and tests prove that items do 
meet Specification requirements, the City will pay for applicable portions of tests. 

 
D. Piping Tests: 

 
1. Perform engineering tests required to demonstrate that operation of mechanical systems and 

their parts are in accordance with Specifications covering each item or system, and furnish 
materials, instruments and equipment necessary to conduct such tests.  Tests shall be made 
in presence of the City Engineer, the Architect or the Field Inspector, and the representatives 
of any governmental agency having jurisdiction.  Work shall not be concealed or covered until 
required approvals are obtained. 

 
2. Should Contractor refuse or neglect to perform any test required by Specifications, the City 

Engineer may perform such tests and Contractor shall pay charges in connection therewith. 
 
3. Pressure gages used in testing shall have one pound graduations; vacuum gages shall have 

one-inch mercury graduations.  Air shall be bled from lines requiring hydrostatic or water tests. 
 
4. Systems shall be pressure tested in accordance with Pipe Test Schedule below.  Pipe test 

shall show no loss in pressure after a minimum duration of 4 hours at test pressures 
indicated.  Where local codes require higher test pressures than specified herein for Fire 
Sprinkler Systems, local codes shall govern. 

 
5. Flue gas lines shall be tested twice:  First with piping exposed, before backfilling trenches or 

lathing; second with pipe in finished arrangement, ground backfilled (paved where required) 
and walls finished. 

 
6. Refrigerant piping may be tested using a halide detector or calibrated electronic testing 

equipment. 
 
7. Piping systems may be tested as a unit or in sections as directed by the City Engineer, but 

entire system shall successfully meet requirements specified herein, before acceptance by 
the City Engineer. 

 
8. Repair of damage to pipes and their appurtenances, or to any other structures resulting from 

or caused by these tests, shall be performed by Contractor. 
 

E. Pipe Testing Schedule: 
 
  System Tested   Test Pressure (psig)  Test With: 
 
  Vent and roof   Fill with water to top  Water 
  drain (except pipes  of highest vent, allow 
  running under a   to stand two hours, or 
  slab or under-    longer, as directed by 
  ground)    Inspector.  Minimum  
      head required for any  
      joint shall be 10-feet  
      in building. 
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  System Tested   Test Pressure (psig)  Test With: 
 
  Cast-iron soil,   10-feet of water vertically 
  waste and interior 
  downspout, con- 
  densate drain from 
  air conditioning  
  equipment 
 
  Storm water   Running water test  Water 
  disposal lines 
 
  Hot water heating  150    Water 
  system piping  
 
  Domestic water   200    Water 
  piping (metallic) 
 
  Fire Sprinkler   200    Water 
  piping 
 
  Gas piping   60 (both tests)   Air 
  (steel threaded 
  or plastic) 
 
  Gas piping   100 (both tests)   Air 
  (steel welded) 
 
  Refrigeration Suction 
  Freon R407C   150    Nitrogen 
          & Freon 
  Puron R410A   250     
 
  Refrigeration Liquid 
  & Hot Gas Piping  150    Nitrogen 
  Freon R407C       & Freon 
 
  Puron R410A   300  
  

F. Operational Tests: 
 
1. Before operating any equipment or systems, a through check shall be made to determine that 

all systems have been flushed and cleaned as required and that all equipment has been 
properly installed, aligned, lubricated, and serviced.   

 
a. Factory instructions shall be checked to see that installations have been made 

accordingly and that recommended lubricants have been used in all bearings, gearboxes, 
crankcases, and similar equipment.  Particular care shall be used in lubricating bearings 
to avoid damage by over-lubrication and blowing out seals.  Equipment shall also be 
checked for any damage that may have occurred during shipment, after delivery, or 
during installation.  In event of any damage, equipment shall be replaced, renewed, or 
repaired at Contractor’s expense. 

 
2. Contractor shall provide, maintain, and pay costs for equipment, instruments, and operating 

personnel as required for all tests hereinafter specified. 
 
3. Contractor shall pay for electric energy and fuel required for tests. 
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4. Any final adjustment to equipment or systems shall meet specified performances 
requirements. 

 
5. Any equipment, system, or work found deficient during any test shall be replaced or corrected. 

 Retest and obtain approval from the City Engineer. 
 

G. Project Completion Tests: 
 
1. Upon completion of Mechanical work, or such a time prior to completion as may be 

determined by the City Engineer, all mechanical equipment and systems shall be operated 
and tested for a period of at least 5 consecutive 8-hour days to demonstrate satisfactory over-
all operation of building or project as a completed unit.  Tests shall include operation of 
heating, ventilating, and air conditioning equipment and systems for a period of not less than 
2, 8-hour, days at not less than 90% of full, specified heating and cooling capacities. 

 
2. Tests shall commence after preliminary balancing and adjustments to equipment and 

systems have been completed, and all running equipment has been checked and thoroughly 
lubricated. 

 
3. Immediately before starting tests all air filter media shall be cleaned or renewed.  Roll type 

filters shall be advanced to provide new clean media.  Cleanable type media shall be 
thoroughly cleaned and shall be re-oiled with new clean oil as recommended by manufacturer 
if they are of viscous impingement type.  Disposable type filters shall be replaced with new 
filters.  Replaceable media shall be replaced with new media. 

 
4. An accurate means of measuring air flow and temperatures shall be used to balance air 

supply, return, and exhaust systems, so that uniform temperatures occur in every room and 
design air flow is obtained through registers, diffusers and grilles. 

 
5. Systems shall be adjusted to provide air flows indicated including maximum fresh air and 

maximum return air.  Dampers shall be checked for proper settings and operation.  Air and 
water inlet and leaving temperatures at coils shall be checked.  Complete operational data 
including air flows, room temperatures, fan speeds, motor currents, plenum and duct static 
pressures shall be tabulated. 

 
6. Welding done on this project may be subject to radiographic inspections at random. 

 
H. Post Contract Tests:  If required full load operating conditions cannot be obtained at time of 

project completion test, due to unfavorable outdoor temperatures or conditions, Contractor shall 
return to job site when requested by the City Engineer and operate and test equipment and 
systems at such times of year when proper loading of system can be accomplished.  Such tests 
shall be conducted within a one-year period from completion date.  Contractor will be notified at 
least 10 days prior to start. 

3.10 LOCATION 
 
 

A. Location of piping, apparatus and equipment as indicated on Drawings is approximate only and 
shall be altered to avoid all obstructions, preserve headroom and keep openings and 
passageways clear.  

 
B. Placement of equipment in locations and spaces indicated shall be Contractor's responsibility.  

Any disassembling and reassembling of equipment, or other work necessary, shall be done 
without extra cost to the City. 
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3.11 CUTTING, NOTCHING AND BACKING: 
 
 

A. Conform to State Building Code, Title 24, Part 2, Section 2517(9) 8, 9, for notches and bored 
holes in wood; Section 2606, for pipes and sleeves embedded in concrete and for cuts in steel, as 
detailed on Structural Drawings. 

 
B. Where pipes or ducts pass through, or are located within 1" of any construction element, install a 

resilient pad, 1/2" thick minimum, to prevent contact. 
 

C. Contractor shall make provisions for recesses, chases, accesses, and provide sheet metal 
spacers, channel and backing as necessary for proper reception and installation of Mechanical 
work. 

3.12 SERVICE INTERRUPTIONS, OFFSITE, GAS AND WATER 
 
 

A. Arrange work so that there will be NO service interruptions of any existing systems. 
 

B. When service interruptions are mandatory, arrange in advance with the City Engineer as to time 
and date of such interruptions. 

 
C. Systems, which are interrupted, shall be put back into operation in such manner that they will 

function as they were originally intended. 

3.13 OPERATION AND MAINTENANCE MANUALS AND REPAIR MANUAL 
 
 

A. General:  Submit 2 copies of operation and maintenance manuals in acceptable form and content. 
 If no revisions are required, furnish one additional acceptable copy.  If revisions are required, one 
copy will be returned with instructions for changes; make such changes and return 3 copies of 
acceptable manuals.  Manuals shall be bound in hard-back, three-ring, loose-leaf binders. Deliver 
manuals to the City Engineer Inspector. 

 
B. Contents of Manual: 

 
1. Title sheet with job name, and names, addresses and telephone numbers of Contractor, 

Subcontractor and related equipment suppliers. 
 
2. Typewritten manufacturer's operating instructions describing how to start and stop each piece 

of equipment, how to set temperature control systems for normal operation and normal 
restarting procedures, and caution and warning notices. 

 
3. Manufacturer's product data and parts and maintenance booklet for each item of equipment 

furnished under Division 15. 
 
4. Project Record drawings of Electrical and control diagrams. 
 
5. Test and balance reports. 
 
6. Valve directory. 
 
7. Pipe and component identification chart. 
 

C. Submit one complete copy of repair manual. 
 
 
 

* * * * * * 
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SECTION 15056 
REINFORCED CONCRETE PIPE 

 
 
 

PART 1—GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. Scope: This section specifies reinforced concrete pipe and gaskets. This section contains 
specifications for manholes and appurtenances. 

 
B. Pipe Designations: Reinforced concrete pipe designations shall be as follows: 

 
Designation Definition 

RCP Reinforced Concrete Pipe 
 

C. Definitions: 
 
1. Pipe J oint: The ar ea appr oximately 12  inches eac h w ay f rom t he c enterline of  t he v isible 

gap between pipe lengths. 
 
2. Pipe Length: The pipe between two joints; part of a pipe section. 
 
3. Pipe Section: The reach of pipeline between two successive manholes. 

 
1.2  QUALITY ASSURANCE 
 
 

A. Reference Specifications, Codes and Standards:  
 

1. This section contains references to the following documents. They are a part of this section 
as s pecified an d m odified. Where a r eferenced doc ument c ontains r eferences t o o ther 
standards, those documents are included as references under this section as if referenced 
directly. In the event of  conflict between the requirements of this section and those of the 
listed documents, the requirements of this section shall prevail. 

 
2. Unless otherwise specified, references to documents shall mean the documents in effect at 

the t ime of  A dvertisement f or B ids or  I nvitation to Bid ( or on t he effective d ate of  t he 
Agreement if there were no Bids). If referenced documents have been discontinued by the 
issuing organization, references to those documents shall mean the replacement 
documents i ssued or  ot herwise identified b y that or ganization or , if t here ar e no  
replacement doc uments, t he l ast v ersion of t he d ocument bef ore i t was d iscontinued. 
Where doc ument dat es ar e gi ven i n t he f ollowing l isting, r eferences t o t hose doc uments 
shall mean the specific document version associated with that date, regardless of whether 
the document has been superseded by a version with a later date, discontinued or 
replaced. 

 
Reference Title 

ASTM C76 Reinforced Concrete Culvert, Storm Drain and Sewer Pipe  

ASTM C139 Concrete Masonry Units for Construction of Catch Basins and 
Manholes 
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Reference Title 

ASTM C150 Portland Cement 

ASTM C443 Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 
Gaskets 

ASTM C478 Precast Reinforced Concrete Manhole Sections 

ASTM C497 Testing Concrete Pipe, Sections, or Tile 

AWWA C600 Installation of Ductile-Iron Water Mains and Their Appurtenances 
 

B. Testing: 
 

1. General: The Construction Manager shall be notified of the place and time of testing 1 week 
prior to the commencement of testing. 

 
2. Concrete Compression Tests: Compression tests shall be as specified in ASTM C76, 

Section 11.4.1. 
 
3. D-Load Tests: Pipe shall be tested in accordance with ASTM C76, Section 11.3 and 

ASTM C497. Loads used for testing shall be the load to produce the 0.01-inch crack or the 
design test load, whichever is less. 

 
a. One percent of the total number of  pipes, with a  minimum of three pipe lengths, of 

each class, size and wall type shall be tested. 
 
4. Hydrostatic Tests: Pipe specified to meet hydrostatic strength requirements shall be tested 

in ac cordance with A STM C361, S ection 10.4. Both pipe and j oints s hall be t ested. The 
number and method of selection of pipe for testing, as well as the determination of 
acceptability f or de livery to t he j ob s ite, s hall be  i n ac cordance with A STM C361, 
Section 10. 

 
1.3  SUBMITTALS 
 
 

A. Per 01330. 
 
1.4  PERMIT:  
 
 

A. Obtain storm drain connection permit for connecting and discharging storm water into City storm 
sewer system. 

 
 
PART 2--PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. Pipe: Unless otherwise specified, pipe shall conform to the following specifications: 
 

1. RCP:  Cast wall or spun pipe wall as per Section 207-2 of the SSPWC. 
 
B. Cement shall be ASTM C150, Type II. 
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C. Gaskets: Gaskets shall conform to Section 15075 and the following specifications: 
 

1. RCP: ASTM C443, Section 5. 
 

D. Precast Concrete Manholes: Precast concrete manhole sections shall conform to the requirements 
of ASTM C478 or C 139. Cement shall be A STM C150, T ype II. Minimum w all t hickness for 
nonreinforced sections s hall be 6  inches. Minimum w all thickness f or r einforced sections s hall be 
4 inches. Joints shall be tongue and groove mortared unless otherwise specified. 

 
E. Manhole Mas onry U nits: Manhole masonry uni ts s hall be c oncrete manhole bl ock conforming t o 

ASTM C139 ex cept t hat t he no minal horizontal t hickness shall be 6  inches m easured radially. 
Semicircular grooves, 1 inch diameter, shall be provided in the ends. 

 
2.2 MANUFACTURE 
 
 

 A. Pipe: 
 

1. General: Unless otherwise specified, all pipe used for services other than storm drains shall 
be manufactured by the centrifugally spun or vertically wet cast method. Pipe manufactured 
by the vertically wet cast method shall be cast with the spigot end down. Reinforcing steel 
for each length of pipe shall be held in place throughout the casting operation. Lift holes are 
not acceptable. 

 
2. RCP: Pipe s hall b e m anufactured in c onformance w ith ASTM C76. Joints s hall be r ubber 

gasket conforming to ASTM C443, unless otherwise specified. 
 

B. Rubber G asket J oints: Joints s hall us e either c oncrete b ell and spigot or  a d ouble s pigot a nd 
sleeve. In the latter case, the sleeve shall be a reinforced thermoset plastic collar or a steel band. 
If the steel band is provided, a minimum of 12 mils of coating system EP as specified in Section 
09800 shall be applied in two coats of 6 mils minimum per coat. 

 
C. Length and B evels: Pipe s hall b e f abricated in nom inal lengths of at  l east 8 feet ex cept where 

shorter lengths are required to meet special conditions. Pipe ends may be beveled a maximum of 
5 degrees to accommodate changes in alignment or curved alignments of the pipeline. 

 
2.3 PRODUCT DATA 
 
 

A. The following information shall be provided in accordance with Section 01330. 
 

B. Fabrication D rawings: Drawings s hall i llustrate d etails of  wall t hickness, pipe j oint, j oint gas ket, 
and reinforcement. Reinforcement details shall include the type of cage, the location of the cages 
in the pipe wall, the size and spacing of circumferential and longitudinal reinforcing steel, and the 
cross-sectional area of  reinforcing steel in each cage per lineal foot of pipe. The gasket details 
shall include the diameter of the cross section and the circumferential length. 

 
B. Layout Drawings: Layout drawings shall illustrate placement of each pipe length including fittings. 

Pipe lengths and joints shall be identified with a numbering system. 
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C. Test R esults: The C ontractor s hall provide r esults of  t he f ollowing t ests as  specified in t he 
referenced paragraphs of this section: 

 
  Test Paragraph 

1. Concrete compression 1.02 B.2. 

2. D-load 1.02 B.3. 

3. Hydrostatic 1.02 B.4. 

4. Procedures for pipe acceptance 3.03 A., 3.03 B., 3.03 C. 
 

D. Certification: The Contractor s hall provide c ertified c opies of  l aboratory r eports f rom his gasket 
supplier indicating conformance with the specified requirements of Section 15075 and this 
specification for each shipment of gaskets. 

 
 
PART 3--EXECUTION 
 
 
3.1 PIPE LAYING 
 
 

A. RCP:  
 

1. Preparation of bedding and backfill shall be as specified in Section 02200 and the drawing 
details. Pipe shall be laid with uniform bearing under the full length of the barrel of the pipe. 

 
2. The interior of the pipeline shall be cleaned as the work progresses. 
 
3. The l ine an d gr ade of an y one pipe s hall not  de viate m ore t han t hat s pecified i n t he 

following table. The allowable deviation is not cumulative. 
 

 Pipe length, feet 
Maximum deviation per 

pipe length, feet 

8 0.06 

10 0.09 

12 0.11 

16 0.14 
 
4. Assembled pipe joints shall be kept in compression until the placement of the initial backfill 

is complete. 
 
B. Jointing: During j ointing, neither m ortar nor  but tering c ompound i s ac ceptable on e ither t he 

exterior or interior of the joints. After jointing, joints over 3/4 inch shall be mortared. 
 
3.2 STRUCTURES 
 
 

A. Structures shall be as specified. Openings for future connections shall be sealed with a precast 
concrete plug made watertight with mastic compound or rubber gaskets. Concrete mortar shaping 
within any structure shall be as specified in Division 3. 
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3.3 PIPELINE ACCEPTANCE 
 
 

A. RCP: After backfilling and restoration of surfaces, pipelines shall be cleaned. Pipelines 21 inches 
or less in diameter shall be cleaned by the sewer ball method unless the pipeline can be shown to 
be clean by visual inspection. 

 
B. RCP Leakage Tests: 
 

1. General: Leakage t ests s hall be c ompleted after pi pelines ha ve been c leaned of  
obstructions and inspected by the Construction Manager. 

 
2. Section Leakage Test: Each section of pipeline shall be tested by closing the lower end of 

the pipe to be tested and the inlet pipe of the upper manhole with stoppers and then filling 
the pipe and manhole with water to a level 5 feet above the crown of the open pipe in the 
upper m anhole or , i f groundwater i s present, 6  feet a bove the s ection's av erage adj acent 
groundwater level. The line shall be filled at least 1 hour prior to testing and shall be tested 
for 6 hours minimum, maintaining the specified head by measured additions of water. The 
sum of  t hese addi tions s hall be t he m easured l eakage f or t he t est p eriod. The a llowable 
leakage s hall not ex ceed 0.05 gallon per  hour p er i nch of  di ameter per  100  feet of  pi pe 
being tested. 

 
3. Joint L eakage T est: For pi pes 48  inches in d iameter and l arger, t he C ontractor may t est 

each individual pipe joint for leakage with portable bulkheads or other testing apparatus as 
an alternative to testing each section. Each joint shall be tested as an integral unit. The test 
pressure shall be equivalent to the head of water specified for the section leakage test. The 
allowable leakage shall be the same as that specified for the pipeline section leakage test. 
The Contractor shall record the test pressure, time under pressure, and actual leakage of 
each joint tested. 

 
 

* * * * * * 
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SECTION 15075 
JOINT GASKETS 

 
 
 

PART 1--GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. This section specifies rubber gaskets for push-on compression type joints used with fabricated 
steel pipe, steel pipe, reinforced concrete pipe, concrete cylinder pipe, and cement mortar lined 
and coated steel pipe. 

 
1.2 QUALITY ASSURANCE 
 
 

A. Reference Specifications, Codes and Standards:  
 

1. This section contains references to the following documents. They are a part of this section 
as specified and modified. Where a referenced document contains references to other 
standards, those documents are included as references under this section as if referenced 
directly. In the event of conflict between the requirements of this section and those of the 
listed documents, the requirements of this section shall prevail. 

 
2. Unless otherwise specified, references to documents shall mean the documents in effect at 

the time of Notice Inviting Bids. If referenced documents have been discontinued by the 
issuing organization, references to those documents shall mean the replacement 
documents issued or otherwise identified by that organization or, if there are no 
replacement documents, the last version of the document before it was discontinued. 
Where document dates are given in the following listing, references to those documents 
shall mean the specific document version associated with that date, regardless of whether 
the document has been superseded by a version with a later date, discontinued or 
replaced. 

 
Reference Title 

ASTM D395 Rubber Property--Compression Set, Test for 

ASTM D412 Rubber Properties in Tension, Test for 

ASTM D471 Rubber Property--Effect of Liquids, Test for 

ASTM D573 Rubber--Deterioration in an Air Oven, Test for 

ASTM D1149 Rubber Deterioration--Surface Ozone Cracking in a Chamber (Flat 
Specimens), Test for 

ASTM D2240 Rubber Property--Durometer Hardness, Test for 
 

B. Testing: Certified copies of test reports indicating that the gasket material has been tested and 
that the results of the tests comply with the requirements specified in paragraph 15075-2.2 shall 
be provided as product data. 
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PART 2--PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. Gasket stock shall be a synthetic rubber compound in which the elastomer is neoprene. The 
compound shall contain no less than 50 percent by volume neoprene and shall be free from 
factice, reclaimed rubber and other deleterious substances. 

 
2.2 PHYSICAL REQUIREMENTS 
 
 

A. The compound shall meet the following physical requirements when tested in accordance with 
the specified ASTM standards. 

 
B. Tensile (ASTM D412): The tensile strength shall be 1500 psi minimum and the ultimate 

elongation shall be 350 percent minimum. 
 
C. Hardness (ASTM D2240, Type A Durometer): The compound shall have a hardness in the range 

of 35 to 50 for concrete spigots and 50 to 65 for steel spigots. 
 
D. Compression Set (ASTM D395):  

 
1. The compression set shall not exceed 20 percent when compressed for 22 hours at 70 

degrees C. 
 

2. The test specimens shall be circular discs cut from the gaskets. Test specimens shall be 
0.500 (+ 0.005 - 0.025) inches in height. The diameter of the test specimen shall be that of 
the gasket but not to exceed 1.129 + 0.010 inches in diameter. 

 
E. Aging (ASTM D573): The test specimen deterioration shall be less than 20 percent reduction in 

tensile strength, 40 percent reduction in ultimate elongation, and 15 points increase in hardness. 
 
F. Effect of Liquids (ASTM D471): The maximum volume change in oil and in water shall be as 

follows: 
 

1. Oil: 100 percent in ASTM oil No. 3. 
 
2. Water: 15 percent. 

 
G. The test specimens shall have a thickness of 0.080 +0.005 inches and shall be circular discs cut 

from the gasket. 
 
H. Ozone Cracking (ASTM D1149): The test specimen shall be a gasket loop mounted to give at 

least 20 percent elongation. There shall be no cracking visible at two times magnification of the 
gasket after 100 hours exposure to 1 mg/l ozone at 40 degrees C. 

 
2.3 PRODUCT DATA 
 
 

A. In accordance with Section 01330, the CONTRACTOR shall provide certified copies of test 
reports specified in paragraph 15075-1.2 B. 
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PART 3--EXECUTION 
 
 

A. The gaskets shall be installed in accordance with the manufacturer's recommendations. 
 
 
 

* * * * * * 
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SECTION 15140 
PIPE SUPPORTS 

 
 
 
PART 1 – GENERAL 
 
 
1.1 SUMMARY 

 
 
A. This section covers the furnishing and installation of pipe hangers, brackets, and supports.  Pipe 

supports shall be furnished complete with a ll necessary inserts, bolts, nuts, rods, washers, and 
other accessories.  This section also covers the spacing of  expansion joints in piping s ystems.  
Expansion joint products and materials are covered in the respective piping sections. 

 
B. Concrete a nd f abricated s teel s upports s hall be as  i ndicated o n t he dr awings, as  s pecified i n 

other sections, or, in the absence of such requirements, as permitted by Engineer. 
 
C. This section covers pipe supports for Ductile Iron Pipes. 

 
1.2 GENERAL 
 
 

A. Pipe s upports, anc hors, and ex pansion j oints hav e been i ndicated on t he dr awings in c ertain 
locations, but no attempt has been made to indicate every pipe support, anchor, and expansion 
joint.  I t s hall be Contractor's responsibility to pr ovide a c omplete s ystem of  pi pe s upports, t o 
provide expansion joints, and to anchor all piping, in accordance with the requirements specified 
herein.  A dditional pi pe s upports m ay be r equired adj acent t o ex pansion j oints, c ouplings, or  
valves.  When s upports a re s hown o n t he drawings, C ontractor s hall not r elocate s upports 
without Engineer’s approval. Contractor shall design a ll supports necessary which aren’t shown 
on the drawings. 

 
B. All piping shall be rigidly supported and anchored so that there is no movement or visible sagging 

between supports. 
 
C. Pipe s upports and ex pansion j oints ar e n ot r equired in bur ied p iping, but  c oncrete bl ocking or  

other s uitable a nchorage shall b e pr ovided as  indicated on  t he dr awings or  s pecified i n ot her 
sections. 

 
D. Piping support system components shall comply with specified plumbing code requirements. 

 
1.3 SUBMITTALS   
 

A. Complete data and catalog cuts or drawings covering fabricated pipe supports, fabricated inserts, 
and stainless steel, galvanized, and copper- and plastic-coated pipe supports shall be submitted 
in accordance with the Submittals section. 

 
B. Data shall include a listing of the intended use and general location of each item submitted. 
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PART 2 – PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. Unless ot herwise indicated, al l pi pe s upports s hall c omply with A NSI/MSS SP-58 an d MS S 
SP-69.  Materials of construction for fabricated steel supports are covered in the Structural and 
Miscellaneous Metals s ection.  All pipe s upport m aterials s hall b e p ackaged as nec essary to 
ensure delivery in satisfactory condition. 

 
B. Unless ot herwise s pecified or  i ndicated on the drawings, p ipe s upports shall b e f abricated of  

manufacturer's standard materials and provided with manufacturer's standard finish. 
 
C. Design loads for inserts, brackets, clamps, and other support items shall not exceed the 

manufacturer's recommended loads. 
 
D. Pipe supports shall be manufactured for the sizes and t ypes of pipe to which they are applied.  

Strap hangers will not be acceptable.  Threaded rods shall have sufficient threading to permit the 
maximum adjustment available in the support item.  Continuously threaded rod is not acceptable 
for hanger rods over 12 inches [300 mm] in length. 

 
E. Unless ot herwise ac ceptable t o Engineer, t he u se of  s upports w hich r ely o n s tressed 

thermoplastic components to support the pipe will not be acceptable. 
 
F. Contact between d issimilar m etals, i ncluding c ontact between s tainless s teel a nd c arbon s teel, 

shall be prevented.  Supports for brass or copper pipe or tubing shall be copper plated.  Portions 
of pipe supports which come into contact with other metals that are dissimilar shall be rubber or 
vinyl coated. 

 
G. Hot-dip galvanized supports shall be furnished and shall be in accordance with ASTM A153 and 

A385.    
 
H. Pipe support types and application shall comply with Table 1. 

 
2.2 WATER SLOSHING AND SEISMIC LOADS 
 
 

A. For pipe supports that are designed by the Contractor, water sloshing and seismic loads shall be 
considered in the design as per the latest City building code and the applicable design criteria. 

 
 
PART 3 – EXECUTION 
 
 
3.1 APPLICATION 
 
 

A. Concrete inserts or anchor bolts shall be used to support piping from the reservoir wall.  
Expansion anchors shall be used to fasten supports to existing concrete and masonry. 

 
B. Anchorage shall be provided to resist thrust due to temperature changes, changes in diameter or 

direction, or  dead-ending.  Anchors shall be located as specified to force expansion and 
contraction movement to occur at expansion joints, loops, or elbows, and as needed to prevent 
excessive be nding s tresses.  A nchorage f or t emperature c hanges s hall be c entered b etween 
elbows and joints used as expansion joints.   
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C. When ex pansion j oints ar e r equired, pipe guides s hall be provided adjacent t o bellows t ype 
expansion j oints.  G uides will no t b e r equired where m echanical c ouplings are p ermitted as  
expansion j oints.  G uides s hall be located o n bo th s ides of  ex pansion j oints, ex cept where 
anchors are adjacent to the joint.  Unless otherwise indicated on the drawings, one guide shall be 
within four pipe d iameters f rom the joint and a second guide within 14 p ipe diameters from the 
first gui de.  Pipe s upports s hall allow adequate m ovement; pi pe guides s hall not b e us ed f or 
support.  Pipe guides shall be provided at locations as recommended by the manufacturer. 
 

3.2 TYPES OF SUPPORTS 
 
 

A. The specific products for pipe supports shall be as indicated in Table 1 for the specified type and 
size of support. 

 
TABLE 1 - TYPES OF SUPPORTS 

Description and Service 
Type 

MSS SP 69 
(Note 1) Other 

Hangers   
 12 inch pipe   
 Clevis or saddle 1  
 14 inch and larger pipe   
 Saddle --  
Concrete Inserts, Steel   
 12 inch and smaller pipe 18 Channel 12 ga, galv, 1-5/8 by 

1-3/8 inches, min. 8 inches long, 
anchor lugs on 4 inch centers, at 
least three lugs, end caps, and filler 
strip. 

 14 inch and larger pipe, 
fabricated insert, except as 
noted 

--  

Beam Clamps, Malleable Iron or 
Steel, 12 inch and smaller pipe 

21 B-Line "3050" and "3055" or Anvil 
"133" and "134". 

28, 29 Anvil "292". 
30 B-Line "3054" or Anvil "228". 

Side Beam Bracket 34 B-Line "B3062" or Anvil "202". 
Wall Supports and Frames, Steel, 
12 inch and smaller pipe (Note 2) 

  

 Brackets 32 B-Line "B3066" or Anvil "195". 
33 B-Line "B3067" or Anvil "199". 

 Prefabricated channels -- 12 ga, galv, 1-5/8 inches, with 
suitable brackets and pipe clamps. 

Floor Supports, Steel or Cast Iron   
 8 through 24 inch pipe 38 B-Line "B3093" or Anvil "264". 
Pipe Alignment Guides -- B-Line "B3281" through "B3287" or 

Anvil "255". 
Turnbuckles Steel 13 B-Line "B3202" or Anvil "230". 
Weldless Eye Nut, steel 17 B-Line "B3200" or Anvil "290". 
Insulation Protection Saddle 39 B-Line "B3160 Series" or Anvil "160 

Series". 
Insulation Protection Shield 40 B-Line "B3151" or Anvil "167". 

 
Table 1 Notes: 
1. MSS SP-69 supports and hangers are illustrated on Figure 1-15140. 
2. Pipe clamps or other devices which rely on the application of a clamping force to the 

supported pipe in order to maintain the clamp position or location in a prefabricated channel or 
track will not be acceptable for use with nonmetallic pipe or tubing. 
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3.3 SUPPORT SPACINGS 
 
 

A. Pipe s upports an d ex pansion j oints s hall be s paced i n ac cordance with T ables 2 below.  T he 
types of pipes to be supported are as specified herein.   

 
TABLE 2 – MAXIMUM PIPE SUPPORT  

SPACINGS AT STANDARD TEMPERATURES AND SERVICES 

Type of Pipe 
Pipe Support 
Max Spacing 

Max Run Without 
Expansion Joint, 
Loop, or Bend 

(Note 1) 

Expansion 
Joint Max 
Spacing 
(Note 2) 

Type of 
Expansion 

Joints 
feet   feet  feet   

Ductile iron 15 80 80 Note 3 
 

Table 2 Notes: 
1. Unless otherwise acceptable to Engineer, an expansion joint shall be provided in each 

straight run of pipe having an overall length between loops or bends exceeding the 
maximum run specified herein. 

2. Unless otherwise acceptable to Engineer, the spacing between expansion joints in any 
straight pipe run shall not exceed the maximum spacing specified herein. 

3. Expansion joints shall be mechanical couplings. 
 
B. Temperature Adjustments for PVC Pipe: Not used. 
 
C. Temperature Adjustments for FRP Pipe: Not used. 
 
E. Specific Gravity Adjustments for PVC and FRP Pipe: Not used. 

 
3.4 INSTALLATION 

 
 
A. General: 
 

1. All piping shall be supported in a manner which will prevent undue stress on any valve, fitting, 
or piece of equipment.  In addition, pipe supports shall be provided at changes in direction or 
elevation, adjacent t o f lexible c ouplings, and where otherwise s hown.  Pipe s upports and 
hangers shall not be installed in equipment access areas. 

 
2. Where horizontal piping is arranged with two or more parallel lines, trapeze hangers may be 

used in lieu of individual hangers.  Trapeze assembly shall consist of structure attachments 
as pr eviously s pecified with r od s ize dependent upon t otal weight s upported.  S pacing of  
assemblies shall be determined by the minimum pipe size included in the group supported.  
Trapeze horizontal assemblies shall be structural angle or channel section of sufficient size to 
prevent m easurable s ag b etween r ods.  A ll lines s hall be at tached t o t he h orizontal with 
intermediate pipe guides and U-bolts or one-hole clamps.  Pre-engineered support equipment 
may be used when selected and installed in accordance with the manufacturer's 
recommendations. 

 
3. Anchorage shall be provided to resist both lateral and longitudinal seismic forces.  Seismic 

forces shall be calculated assuming the pipes are full. 
 
B. Inserts: 
 

1. Reference building structural concrete drawings for concrete inserts.  When not provided as 
part of the building concrete structure, provide inserts for suspending hangers from reinforced 
concrete slabs and sides of reinforced concrete walls. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PIPE SUPPORTS 
W.O. NO. EW40019F  15140-5 

2. Where concrete slabs form finished ceilings, provide inserts flush with the slab surface. 
 

3. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt with 
recessed square steel plate and nut recessed into and grouted flush with slab.  X-ray locate 
existing reinforcing rods before drilling. 

 
C. Pipe Hangers and Supports 
 

1. Hanger r od s izing f or c opper pipe a nd p lastic p ipe s hall b e s ame as  for steel pi pe.  I nstall 
hangers to provide a minimum 1/2 inch space between finished covering and adjacent work. 

 
2. A hanger shall be p laced with 18 inches of  each horizontal e lbow, and on both s ides of  al l 

piping accessories and valves weighing 20 lbs [9 kg] or more. 
 

3. Hangers shall have 1-1/2 inches minimum vertical adjustment. 
 

4. Support vertical piping at every floor using riser clamps. 
 

5. Support riser piping independently of connected horizontal piping. 
 

6. Hanger and hanger components shall be sized specifically for the pipe size it is to be used 
on. 

 
3.5 PLACEMENT 
 
 

A. Unless closer spacing is indicated on the drawings, the maximum spacing for pipe supports and 
expansion joints shall be as indicated in Table 2. 
 

B. Unless otherwise indicated on the drawings or acceptable to Engineer, piping shall be supported 
approximately 1-1/2 inches out from the face of walls and at least 6 inches below the reservoir’s 
ceiling. 

 
 
 

* * * * * * 
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Figure 1 - Pipe Supports 
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Figure 2 - Pipe Supports (Cont’d) 
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SECTION 15610 
PIPING, GENERAL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. It shall be the responsibility of the CONTRACTOR to furnish and install all piping systems 
specified herein and shown on the contract drawings.  Each system shall be installed complete 
with all applicable fittings, hangers, supports, anchors, expansion joints, flexible connections, 
valves, and accessories to provide a functional system as designed. In addition, all insulation, 
lining and coating, heat tracing, testing, disinfection, excavation, backfill and encasement shall be 
the responsibility of the CONTRACTOR. 

 
B. The CONTRACTOR shall provide all tools, equipment, materials, and supplies necessary and 

shall perform all labor necessary to complete the work specified herein and indicated on the 
drawings.  The CONTRACTOR shall provide all testing apparatus necessary to perform testing as 
required by the contract documents.  The CONTRACTOR shall provide any equipment necessary 
for inspection of and testing of piping systems specified. 

 
C. Piping shown on drawings and specified herein is intended to define the general layout, 

configuration, routing, required method of support, pipe size and type only.  It is the responsibility 
of the CONTRACTOR to provide a complete system in accordance with the contract drawings 
and requirements set forth herein.  All details necessary to provide a complete system as 
specified herein are the responsibility of the CONTRACTOR. The CONTRACTOR shall provide all 
spools, spacers, adapters, connectors, and supports necessary to provide a complete and 
functional system.  The CONTRACTOR shall furnish pipe supports, hangers, anchors, etc., in 
addition to those shown on the contract drawings, when necessary to provide a system as 
specified herein.  The CONTRACTOR shall provide lay-out drawings of all piping systems prior to 
installation showing all piping, equipment, accessories, supports, etc. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Division 02 as applicable.  Site Work. 
 

B. Section 02200  Earthwork. 
 

C. Section 02730  Forcemain and Sanitary Sewer System Testing 
 

D. Section 03300  Cast-in-Place Concrete. 
 

E. Section 05500  Metal Fabrications. 
 

F. Section 09800  Protective Coating. 
 

G. Division 15 as applicable.  Mechanical. 
 

H. Section 15700  Ductile Iron Pipe, Fittings and Valves 
 

I. Section 15770  Pipe Supports and Mechanical Joint Restraints. 
 

J. Section 15780  Piping Identification Systems. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PIPING, GENERAL 
W.O. NO. EW40019F 15610-2 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 

B. Commercial Standards: 
 

ANSI/ASME B1.20.1 Pipe Threads, General Purpose (inch). 
 
ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and 

other Special Alloys. 
 
ANSI/AWWA C207 Steel Pipe Flanges for Water Works Service, Sizes 4 in 

through 144 in. 
 
ANSI/AWWA C606 Grooved and Shouldered Joints. 
 
ANSI/AWS D1.1 Structural Welding Code. 
 
ASTM A 307 Specification for Carbon Steel Bolts and Studs, 6,000 psi 

Tensile. 
 
ASTM A 325 Specification for High-Strength Bolts for Structural Steel 

Joints. 
 
ASTM D 792 Test Methods for Specific Gravity and Density of Plastics 

by Displacement. 
 
ASTM D 2000 Classification System for Rubber Products in Automotive 

Applications. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. The CONTRACTOR shall complete shop drawings of all piping systems, equipment, accessories, 
and supports in accordance with SUBMITTALS of the GENERAL REQUIREMENTS.  The shop 
drawings shall include all necessary dimensions and details on pipe joints, fittings, fitting specials, 
valves, appurtenances, design calculations, and material lists.  The submittals shall include 
detailed layout, spool, or fabrication drawings which show all pipe spools, spacers, adapters, 
connectors, fittings, and pipe supports necessary to accommodate the equipment and valves 
provided in a complete and functional system.  The CONTRACTOR shall submit detailed LAY-
OUT drawings of all systems for approval prior to starting installation.  LAY-OUT drawings shall 
include all dimensions and spacings for pipe joints, fittings, fitting specials, valves, appurtenances, 
connectors, adapters, supports, hangers, anchors, etc. necessary to provide a complete and 
functional system as specified herein. 

 
B. All expenses incurred in making samples for certification of tests shall be borne by the 

CONTRACTOR. 
 

C. The CONTRACTOR shall submit as part of the shop drawings a statement from the pipe 
fabricator certifying that all pipes will be fabricated subject to a recognized Quality Control 
Program.  An outline of the program shall be submitted to the ENGINEER for review prior to the 
fabrication of any pipe. 
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1.5 QUALITY ASSURANCE 
 
 

A. Inspection:  All pipe shall be subject to inspection at the place of manufacture.  During the 
manufacture of the pipe, the INSPECTOR shall be given access to all areas where manufacturing 
is in progress and shall be permitted to make all inspections necessary to confirm compliance with 
the Specifications. 

 
B. Material Testing:  The INSPECTOR shall have the right at any time to call for and witness the 

making of test specimens by any welder in accordance with these specifications.  Any and all 
tests shall be at the CONTRACTOR'S expense.  The CONTRACTOR shall furnish the 
ENGINEER 3(three) certified copies of mill test reports.  Mill test reports shall show results of the 
chemical and physical tests made on each melt of steel representing the steel plate furnished for 
the manufacture of the pipe. 

 
C. Specimen Plates:  The INSPECTOR may require the CONTRACTOR to furnish specimen plates 

of the steel to be used in the fabrication of the pipe.  Specimen plates shall be large enough to 
provide the number of test specimens required.  Should any test specimen fail to meet the 
requirements of the plate specification, a second specimen plate of the same heat number shall 
be furnished.  Should any one test specimen from the second plate fail, then all plates furnished 
from the same heat number will be rejected.  Tests of these specimens will be made by an 
Independent Laboratory approved by the ENGINEER.  The CONTRACTOR will be responsible for 
all expenses incurred in making the tests. 
 

D. Required Tests:  Specimen Plates shall be tested as follows: 
 

E. Reduced Section Tensile Test:  The yield point and ultimate tensile strength shall not be less than 
the minimum of the specified tensile range of the plate used. 
 

F. Guided Bend Test:  Bend tests shall be performed on both root and face weld specimens.  The 
specimen shall be bent cold without fracture 180 degrees around a pin or mandrel, having a 
diameter 3 times the thickness of the plate, and shall show an elongation of not less than 20 
percent across the weld. 
 

G. Radiographic Test:  A 4-1/2" by 17" spot x-ray shall be taken at a location as directed by the 
INSPECTOR.  Procedures and interpretation shall be in accordance with ASME Boiler and 
Pressure Vessel Code, Section 8, Division I, Part UW51, with the exception that ASTM E94, Type 
I, industrial radiographic film shall be used. 
 

H. Porosity:  The maximum acceptable porosity shall be as set forth in Appendix IV of the ASME 
Boiler and Pressure Vessel Code. 
 

I. Retest of Welds:  Should any of the tests taken from a shift's production fail to meet any of the 
requirements of these specifications, one additional set of weld tests shall be made from each of 
the adjoining pipe sections.  Retest of welds shall be performed at the CONTRACTOR'S expense, 
and shall be made and approved before beginning the next shift's production.  Should any retest 
result in failure to meet any of the requirements of these specifications, all pipe sections of that 
shift's production will be rejected. 

 
J. Welding Procedures: Welding procedure specifications shall be furnished to the ENGINEER for 

approval prior to the welding of pipe.  The specifications shall specify, on a form equivalent to the 
ASME welding procedure form, the type of plate edge preparation, welding method, arc-voltage, 
arc-amperes, travel speed, wire size and type, flux type, and all other procedures necessary to 
make the weld. 

 
K. Welder Qualifications: All welders and welding operators shall be qualified under the applicable 

provisions of the standard qualification procedure of the ASME Boiler and Pressure Vessel Code, 
Section IX. 
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1.6 MANUFACTURER'S SERVICE REPRESENTATIVE 
 
 

A. Where the assistance of a manufacturer's service representative is advisable, in order to obtain 
perfect pipe joints, supports, or special connections, the CONTRACTOR shall furnish such 
assistance at no additional cost to the CITY. 

 
1.7 MATERIAL DELIVERY, STORAGE, AND PROTECTION 
 
 

A. All piping materials, fittings, valves, and accessories shall be delivered in a clean and undamaged 
condition and stored off the ground, to provide protection against oxidation caused by ground 
contact. All defective or damaged materials shall be replaced with new materials. 

 
1.8 CLEANUP 
 
 

A. After completion of the work, all remaining pipe cuttings, joining and wrapping materials, and other 
scattered debris, shall be removed from the site.  The entire piping system shall be handed over 
in a clean and functional condition. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. All pipes, fittings, and appurtenances shall be furnished in accordance with the requirements of 
the applicable Sections of Divisions 02 and 15 and as specified herein. 

 
B. Pipe Supports:  All pipes shall be adequately supported in accordance with the requirements of 

Section 15770, "Pipe Supports and Mechanical Joint Restraints", and as shown. 
 

C. Lining:  All requirements pertaining to thickness, application, and curing of pipe lining, are in 
accordance with the requirements of the applicable Sections of Division 02, unless otherwise 
specified. 

 
D. Coating:  All requirements pertaining to thickness, application, and curing of pipe coating, are in 

accordance with the requirements of the applicable Sections of Division 02, unless otherwise 
specified.  Pipes above ground or in structures shall be coated in accordance with Section 09800, 
"Protective Coating." 

 
E. Pressure Rating:  All piping systems shall be designed for the maximum expected pressure as 

defined in Section 02730 "Sanitary Sewer System Testing" or as shown on the piping schedule. 
 

F. Grooved Piping Systems:  Piping systems with grooved joints and fittings may be provided in lieu 
of screwed, flanged, welded, or mechanical joint systems for steel and ductile iron yard piping, 
subject to approval of the ENGINEER.  (Applicable to all piping above and below ground within the 
property limits of treatment plants, pump stations, and similar installations).  All grooved couplings 
on buried piping must be bonded.  To assure uniform and compatible piping components, all 
grooved fittings, couplings, and valves shall be from the same manufacturer. 

 
G. Fasteners: Whenever stainless steel bolts are specified, it shall mean that all bolts, nuts and 

washers shall be made of Type 316 stainless steel, unless otherwise noted. 
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2.2 PIPE FLANGES 
 
 

A. Flanges:  Where the design pressure is 150 psi or less, flanges shall conform to either 
ANSI/AWWA C207 Class D or ANSI B16.5 150-lb class.  Where the design pressure is greater 
than 150 psi, up to a maximum of 275 psi, flanges shall conform to either ANSI/AWWA C207 
Class E, Class F, or ANSI B16.5 150-lb class.  Where the design pressure is greater than 275 psi 
up to a maximum of 700 psi, flanges shall conform to ANSI B16.5 300-lb class.  Flanges shall 
have flat faces and shall be attached with bolt holes straddling the vertical axis of the pipe unless 
otherwise shown.  Attachment of the flanges to the pipe shall conform to the applicable 
requirements of ANSI/AWWA C207.  Flanges for miscellaneous small pipes shall be in 
accordance with the standards specified for these pipes. 

 
B. Blind Flanges:  Blind flanges shall be in accordance with ANSI/AWWA C207, or with the 

standards for miscellaneous small pipes.  All blind flanges for pipe sizes 12-inches and larger 
shall be provided with welded or screwed eye bolts. 

 
C. Flange Coating:  All machined faces of metal blind flanges and pipe flanges shall be coated with a 

temporary rust-inhibitive coating to protect the metal until the installation is completed. 
 

D. Flange Bolts:  All shall conform to ASTM A193;  AISI Type 316 Stainless Steel, ANSI B18.2.1.  
Bolts shall be of such length that after installation, bolts will project 1/8 to 3/8 inch beyond the fact 
of the nut. No "all-thread" studs will be allowed.  Flange Nuts:   All shall conform to ASTM A194, 
AISI Type 316 Stainless Steel, ANSI B18.2.2, heavy hex pattern. 

 
E. Insulating Flanges: Insulating flanges shall be used for joining flanged piping of dissimilar metals 

and for piping systems where corrosion or cathodic protection is involved.  Insulated flanges shall 
have bolt holes 1/4-inch diameter greater than the bolt diameter. 

 
F. Insulating Flange Sets:  Insulating flange sets shall be provided where shown and where 

necessary to prevent contact between dissimilar metals.  Each insulating flange set shall consist 
of an insulating gasket, insulating sleeves and washers and a steel washer. Insulating sleeves 
and washers shall be one piece when flange bolt diameter is 1-1/2-inch or smaller and shall be 
made of acetal resin.  For bolt diameters larger than 1-1/2-inch, insulating sleeves and washers 
shall be 2-piece and shall be made of polyethylene or phenolic.  Steel washers shall be in 
accordance with ASTM A 325.  Insulating gaskets shall be full-face. 

 
1. Manufacturers: 

 
a. Improved Piping Products; 

 
b. Or equal. 

 
G. Flange Gaskets:  Gaskets for flanged joints shall be full-faced, 1/16-inch thick compressed sheets 

of aramid fiber base, with nitrile binder and non-stick coating, suitable for temperatures to 700 
degrees F, a pH of one to eleven, and pressures to 1000 psig.  Blind flanges shall have gaskets 
covering the entire inside face of the blind flange and shall be cemented to the blind flange.  Ring 
gaskets shall not be permitted: 

 
1. Water Service: Gaskets shall be ASTM D1330, GRADE I, red rubber with 1/8 inch minimum 

thickness and dimensions to suit contact facing. 
 
2. Oil Service:  Gaskets shall be ANSI B16.21, non-asbestos filler with neoprene or nitrile 

binder, 1/16 inch minimum thickness for plain finished surfaces and 3/32 inch minimum 
thickness for serrated surfaces. 

 
3. Flat Face Flanges:  Gaskets shall be ANSI B16.21, non-asbestos filler with neoprene or 

nitrile binder, 1/16 inch minimum thickness for plain finished surfaces and 3/32 inch 
minimum thickness for serrated surfaces. 
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4. Raised Face Flanges:  Gaskets shall be continuous Stainless Steel ribbon wound into a 
spiral with non-asbestos filler between adjacent coils with a carbon steel gage ring.  
Compressed gasket thickness shall be 0.0095 inch -/+0.005 inch. 

 
H. All flanges are subject to inspection and testing at the discretion of the INSPECTOR. 

 
 
2.3 THREADED INSULATING CONNECTIONS 
 

A. General:  Threaded insulating bushings, unions, or couplings, as appropriate, shall be used for 
joining threaded pipes of dissimilar metals and for piping systems where corrosion control or 
cathodic protection are involved. 

 
B. Materials:  Threaded insulating connections shall be of nylon, Teflon, polycarbonate, polyethylene, 

or other nonconductive materials, and shall have ratings and properties to suit the service and 
loading conditions. 

 
2.4 GROOVED END COUPLINGS 
 

A. General:  Grooved End Couplings shall be provided where shown.  The couplings shall conform to 
the requirements of ANSI/AWWA C606, "flexible" grooving for buried piping, or "rigid" grooving for 
above ground piping and gallery piping inside structures. 

 
B. Gaskets:  Shall be halogenated butyl rubber suitable for the service intended and designed for 

use with the specified pipe material. 
 

C. Couplings:  Shall be ductile iron conforming to ASTM A536; with Type 316 Stainless Steel bolts, 
ASTM A193, Grade B-8, Class 2, in buried locations and heat-treated track-head bolts conforming 
to ASTM A183, minimum tensile 110,000 psi for above ground piping and gallery piping inside 
structures. 
 
1. The wall thickness of all grooved piping shall be as specified. 

 
D. Grooved End Coupling Manufacturers: 

 
1. Gustin-Bacon; 

 
2. Victaulic; 

 
3. Or equal. 

 
Note: Ductile iron pipe couplings shall be furnished with flush seal gaskets. 

 
2.5 SLEEVE-TYPE COUPLINGS 
 
 

A. Construction:  Sleeve-type couplings shall be of steel construction with steel bolts, and of sizes to 
fit the pipe and fittings.  The middle ring shall be not less than 1/4-inch in thickness and 5 or 7-
inches long for standard couplings, and 16-inches long for long-sleeve couplings.  The followers 
shall be single-piece contoured mill section welded and cold-expanded to fit for the middle rings.  
They shall be of sufficient strength to accommodate the number of bolts necessary to obtain 
adequate gasket pressures without excessive rolling.  The shape of the follower shall be designed 
as to provide positive confinement of the gasket.  Bolts and nuts shall be Type 316 Stainless Steel 
in buried locations and heat-treated Grade 5 or better for above ground piping and gallery piping 
inside structures.  Buried sleeve-type couplings shall be factory-applied epoxy-coated as specified 
in Section 09800 "Protective Coating." 
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B. Pipe Preparation:  The ends of the pipe shall be prepared to fit steel couplings.  Plain ends for use 
with couplings shall be smooth and round for a distance of 12-inches from the ends of the pipe, 
with outside diameter not more than 1/64-inch smaller than the nominal outside diameter of the 
pipe.  The middle ring shall be tested by cold-expanding a minimum of one percent beyond the 
yield point, to proof-test the weld to the strength of the parent metal.  The weld of the middle ring 
shall be subjected to air test for porosity. 

 
C. Gaskets:  Gaskets for sleeve-type couplings shall be rubber-compound material that will not 

deteriorate from age or exposure to air under normal storage or use conditions.  Gaskets for 
wastewater and sewerage applications shall be Buna "N," Grade 60, or equivalent suitable 
elastomer. The rubber in the gasket shall meet the following specifications: 

 
1. Color - Jet Black 

 
2. Surface - Non-blooming 

 
3. Durometer Hardness - 74  5 

 
4. Tensile Strength - 1000 psi minimum 

 
5. Elongation - 175 percent minimum 

 
6. The gaskets shall be immune to attack by impurities normally found in water or wastewater. 

 All gaskets shall meet the requirements of ASTM D 2000, AA709Z, meeting Suffix B13 
Grade 3, except as noted above.  All gaskets shall be compatible with the piping service 
and fluid utilized. 

 
D. Insulating Couplings:  Where insulating couplings are required, both ends of the coupling shall 

have a wedge-shaped gasket which assembles over a rubber sleeve of an insulating compound in 
order to obtain complete insulation of all coupling metal parts from the pipe. 

 
E. Restrained Joints:  Restrained joints for sleeve-type couplings shall be in accordance with AWWA 

M-11. 
 

F. Sleeve-Type Couplings Manufacturers: 
 

1. Smith-Blair; 
 

2. Dresser; 
 

3. Or equal. 
 
2.6 EQUIPMENT CONNECTION FITTINGS 
 
 

A. Equipment connection fittings shall provide both lateral and angular misalignment adjustment 
between equipment connection flanges and the connection to field piping systems by providing 
individually adjustable flexible joints at each connection.  In addition, equipment connection fittings 
shall provide full pressure thrust restraint between the field piping connection and equipment 
connection flanges.   

 
B. Equipment connection fittings shall consist of two flanged coupling adapters, a plain end section 

of pipe and thrust restraint rods and associated fittings designed to transmit thrust without 
transmitting shear to the thrust restraint rods and without compromising provisions for 
accommodating angular and parallel misalignment.  Materials and features shall conform to the 
requirements established in this paragraph.  Equipment connection fittings shall be Viking 
Johnson, Romac, or equal, modified as specified to provide the required features.  
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C. Equipment connection fittings shall each consist of a single sleeve of plain end piping conforming 
to the requirements of the specified piping system of sufficient length to span the gap between the 
connection at the equipment and the connection at the field piping with gasketed flange adapters 
at each end.  Thrust restraint shall be provided by means of all threaded rod spanning between 
flanges and male rod nuts and female washers that are rounded to provide a ball-joint type self 
aligning feature.  All threaded restraint rod shall project through flange and mating flange coupling 
adapter bolt holes or through holes in restraint lug plates that extend above the flanges and are 
secured to the flanges with a minimum of two flange bolts.  Where the all threaded rods project 
through flange bolt holes, ball joint type nut and washer combinations and lock washers shall be 
provided at each face, each end.  Where restraint lug plates are employed, ball joint type nuts and 
washers shall be provided only on the outside faces of the plates and the nuts shall have a self 
locking feature that prevents nut movement due to vibration or other operational or environmental 
causes.  Double nutting with non-locking nuts shall not be an acceptable method of providing the 
self locking feature.  Thrust rod diameter and material shall be selected to provide sufficient 
freedom of movement through all bolt holes to allow unrestricted maximum adjustment of 
equipment connection fittings to accommodate piping misalignment without transmitting any shear 
to the thrust rods and also to permit full development of thrust restraint at all thrust rod tension 
take-ups.  Design of equipment connection fittings shall conform to AWWA C219. 

 
D. Thrust rods, restraint lug plates, nuts, washers and lock washers shall be Type 316 stainless 

steel, all selected to develop full rated piping system pressure thrust forces.  Dry film molybdenum 
di-sulfide anti-galling compound shall be factory applied to ends of thrust rods, covering all 
threads subject to nut travel and tightening.  Gaskets shall be as specified in paragraph 15610-
2.2-G.  Flange gaskets shall be full face type.  Follower gaskets shall be compression wedge type. 
  

E. Sleeves shall be carbon steel or as specified for the specific piping system.  Pressure rating of 
flange adapters shall equal or exceed the pressure rating of mating flanges. All metal portions of 
equipment connection fittings, with the exception of 316 stainless steel components, shall be 
coated and lined with fusion bonded epoxy conforming to AWWA C550 and NSF 61.   

 
2.7 EXPANSION JOINTS 
 
 

A. All piping subject to expansion and contraction shall be provided with expansion joints to 
compensate for movement, without exertion of undue forces to equipment or structures.  
Expansion joints shall be of stainless steel, monel, rubber, or other materials, suitable for each 
individual service.  The CONTRACTOR shall submit detailed calculations and manufacturer's 
shop drawings and information on materials, temperature and pressure ratings. 

 
2.8 PIPE THREADS 
 
 

A. All pipe threads shall be in accordance with ANSI/ASME B1.20. 
 
2.9 NOT USED 
 
 
2.10 PIPE SLEEVES 
 
 

A. Where specified or as indicated on the contract drawings, pipe sleeves shall be provided for 
piping passing through concrete or masonry walls. 

 
B. Pipe sleeves shall be Type 316L stainless steel with a welded water-stop ring. 
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PART 3 -- EXECUTION 
 
 

3.1 GENERAL 
 
 

A. All piping and appurtenances shall be installed in accordance with the requirements of all 
applicable and related Divisions of these specifications. 

 
B. Any deviation from lines, grades, or elevations shown on the Contract Drawings must be 

approved in writing by the ENGINEER 
 

C. Where core drilling is required for pipes passing through existing concrete, all core drilling 
locations shall be determined by radiograph of the concrete construction to avoid damage to 
embedded raceways, conduits, and reinforcing steel. 

 
D. Prior to any core drilling of existing concrete, the CONTRACTOR shall obtain approval of all 

locations, in writing, from the ENGINEER. 
 
3.2 HANDLING 
 
 

A. All pipe, fittings, and related appurtenances shall be handled in a manner that will insure 
installation in sound, undamaged, like new condition. 

 
B. Pipe and fittings with cement mortar or epoxy lining or special coatings shall handled with rubber 

covered hooks, or other type of equipment to prevent damage. 
 

C. Bare fork lift arms, hooks, cables, or chains shall not be used for handling pipe with special lining 
or coating. 

 
D. Pipe and fittings in which the lining or coating has been damaged shall be immediately removed 

from the job site and replaced. 
 

1. In instances where damage is minimal, the CONTRACTOR may, with approval from the 
ENGINEER, have the damage repaired by a qualified representative of the pipe 
manufacturer or fabricator. 

 
3.3 STORAGE 
 
 

A. All pipes shall be stored off the ground at all times, even during installation. 
 

B. Store coated pipe on "extra wide" skids to protect the coating. 
 

C. PVC pipe shall be stored out of direct sunlight to prevent damage and premature deterioration. 
 

D. Pipe with special coatings shall be stored out of direct sunlight to prevent damage to coating. 
 

E. Copper and galvanized pipe shall be covered or stored indoors. 
 

F. Threaded ends of pipe shall be covered to protect the threads. 
 

G. Flanged pipe shall have the flange faces protected. 
 

H. Pipe that has become damaged or unidentifiable due to improper storage shall be rejected and 
immediately removed from the job site. 
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3.4 CUTTING PIPE 
 
 

A. Cutting of pipe shall be done in a neat manner, without damage to the pipe, pipe lining, or pipe 
coating. 

 
B. Cuts shall be smooth, straight, and at right angles to the pipe axis. 

 
C. Pipe shall be cut using a portable guillotine saw, abrasive wheel "cut-off" saw, or milling cutter 

only. Use of gas torches for cutting pipe will not be permitted. 
 

1. Where it becomes necessary to cut steel pipe larger than 6" in diameter, the 
CONTRACTOR may, with written permission of the ENGINEER, use gas torch to cut the 
pipe. 

 
2. Only a qualified pipe fitter or boiler-maker shall make any approved torch cuts of pipe. 

 
D. Field cut holes for saddles shall be made utilizing a hole saw or other mechanical means.  Gas 

torch cutting of holes will not be permitted. 
 

E. After cutting, the end of the pipe shall be dressed with a file or power grinder to remove all internal 
and external burrs and sharp edges. 

 
F. All damaged or removed lining or coating shall be repaired by a qualified representative of the 

pipe manufacturer or fabricator. 
 
3.5 CLEANING 
 
 

A. The interior of all pipe and fittings shall be thoroughly cleaned of all foreign matter prior to 
installation, and shall be kept clean until the work has been accepted. 

 
B. Before jointing, all joint contact surfaces shall be wire brushed, wiped clean, and kept clean until 

the jointing is completed. 
 

C. Flange faces shall be wire brushed and cleaned to remove all oil, grease, loose primer, mill scale, 
or any other foreign matter which could effect the proper seating of the gasket. 

 
D. Prior to testing, pipe shall be thoroughly cleaned and/or purged in accordance with these 

specifications. 
 

E. Cleaning of fresh and potable water lines shall be in accordance with these specifications, County 
of Los Angeles Health Department regulations, and shall be done under the supervision of the 
INSPECTOR and the Plant Fresh Water Supervisor. 

 
F. Cleaning of weld joints and weld joint areas of stainless steel piping system, both before and after 

welding, shall conform to ASTM A380.  Use only stainless steel brushes or stainless steel wool. 
 

G. Finishing:  Following fabrication of stainless steel piping connections, all weld areas shall be 
pickled to remove all mill scale, weld inclusions, and color, and passivated inside and out in 
conformance to ASTM A380. 

 
H. Contractor shall submit the cleaning and passivation procedure of stainless steel piping system in 

compliance with the above requirements for ENGINEER’s review and approval. 
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3.6 PURGING 
 
 

A. The CONTRACTOR shall coordinate all purging with adjacent work under other contracts as 
necessary to preclude work interference or duplication of effort, and to eliminate any safety hazard 
to adjacent work. 

 
B. All purging work shall be done in the presence of the INSPECTOR, and in accordance with these 

specifications and the latest revisions of applicable City of Los Angeles codes. 
 

C. All existing valves shall be operated by the City Plant Personnel only. 
 

D. The ENGINEER shall be notified of purging operations as indicated per General Requirements.  
The notification shall include a detailed purging plan which includes the following: 

 
1. Method of purging and proposed procedure 

 
2. Required coordination 

 
3. Drawings or sketches of lines to be purged 

 
4. Sequence of operation 

 
5. Anticipated flow rate in standard cubic feet per minute (scfm) of vented gas to be purged 

 
6. Equipment to be used 

 
7. Proposed method of disposing of vented gases 

 
E. The CONTRACTOR shall provide all necessary piping connections, temporary piping, temporary 

valves, sampling taps, purge nitrogen, methane and oxygen monitoring apparatus, and all other 
items or equipment or material required to complete this work. 

 
F. Pressure within the pipe shall be reduced to atmospheric pressure prior to beginning purging 

operations. 
 

G. The pressure shall not exceed the normal operating pressure of the line being purged. 
 

H. Unless otherwise approved in writing by the ENGINEER, vent gas containing digester/natural gas 
shall be disposed of in accordance with all applicable City, State, and Federal laws and 
regulations. 

 
I. Other vent gases shall be piped outside of structures to the open atmosphere for disposal. 

 
J. Pipelines Containing Digester/Natural Gas: 

 
1. At least eight volume changes of Nitrogen gas shall be available for purging. 

 
2. The CONTRACTOR shall utilize a combustible gas meter to determine the methane gas 

content in the vented gas. 
 

3. The pipeline shall be purged until the residual methane in the vent gas is less than 1 
percent. 

 
Note: Following this purge, the piping is filled with Nitrogen, an asphyxiant.  Proper 

ventilation must be provided if the pipe is opened. 
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K. Pipelines Containing Air: 
 

1. Pipelines initially containing air, or pipelines which have been opened to atmosphere, shall 
be purged twice. 

 
2. The first purge shall displace air with Nitrogen to minimize the explosive hazard of an 

oxygen-methane mixture. 
 

a. At least five volume changes of Nitrogen gas shall be available for the first purge. 
 

b. An oxygen meter shall be used to determine the oxygen content in the vented gas. 
 

c. The pipeline shall be purged until the oxygen in the vent gas is less than 5 percent. 
 

d. The purge rate shall not exceed the capacity of the pipeline. 
 

3. The second purge shall displace the Nitrogen with Digester/Natural gas through the 
appliances or equipment to prevent supplying a noncombustible gas mixture to the 
equipment. 

 
a. The product gas, digester or natural gas, shall be introduced into the pipeline for the 

second purge. 
 

b. A combustible-gas meter shall be used to determine the methane gas content in the 
vented gas. 

 
c. The pipeline shall be purged through the appliance/equipment until methane gas can 

sustain a stable flame. 
 

d. The flow rate shall not exceed the capacity of the appliance/equipment. 
 

L. After the piping has been purged, the CONTRACTOR shall notify the City, in writing, that the 
piping is ready to be placed in service. 

 
M. City plant personnel will place the line in service. 

 
3.7 PIPE SLEEVES 
 
 

A. Unless otherwise specified or indicated on the contract drawings, pipes passing through concrete 
or masonry shall be installed through Type 316 stainless steel sleeves installed before concrete is 
placed or masonry is laid. 

 
B. The CONTRACTOR shall be responsible for coordinating the installation of sleeves for all piping. 

 
C. Pipe sleeves installed through floors provided with a special finish, such as ceramic tile, resilient 

tile, or seamless flooring, shall be flush with the finished floor surface, and shall be provided with 
nickel or chromium plated floor plates. 

 
D. In all other locations where pipes pass through floors, pipe sleeves shall project 2" above the 

finished floor surface, with the projection uniform throughout each floor area. 
 

E. In the case of insulated pipes, the insulation shall be carried through the pipe sleeve. 
 

F. Where it is indicated on the contract drawings to provide for future installation of pipe, sleeves 
shall be provided and the ends sealed with an approved plastic cap/plug. 
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G. For piping passing through existing concrete or masonry floors or walls, core drilled holes will be 
accepted when approved in writing by the ENGINEER. 

 
1. Any reinforcement which is cut while drilling holes in existing concrete or masonry must be 

coated with an approved epoxy coating prior to pipe being installed. 
 

H. All pipes passing through interior concrete or masonry walls or slabs shall be caulked on both 
sides with approved caulking. 

 
1. Caulking in fire-rated walls must be approved fire caulking of a color approved by the 

ENGINEER. 
 

I. All pipes passing through walls or slabs which have one side exposed to the outside, have one 
side in contact with earth, or have one side exposed to a water bearing or water conveying 
structure, shall be sealed watertight by the use of modular casing seals ("link-seals") and be 
caulked on both sides of the wall or slab. 

 
3.8 PIPE INSTALLATION 
 
 

A. All piping shall be installed as specified, as indicated on the contract drawings and in a manner 
acceptable to the INSPECTOR. 

 
B. The CONTRACTOR shall provide pipe cut from measurements made at the job site, and not from 

the contract drawings. 
 

C. Provisions shall be made in laying out all piping throughout to provide for expansion and 
contraction. 

 
D. Expansion joints or fittings shall be provided on all piping as specified or otherwise indicated on 

the contract drawings. 
 

E. Piping shall not obstruct openings or passageways. 
 

F. Piping shall be held free of any contact with building construction so as not to transmit noise. 
 

G. All water, gas, and air supply piping at each fixture, or unit of equipment, shall be provided with an 
approved shutoff valve and union  - WHETHER INDICATED ON THE CONTRACT DRAWINGS 
OR NOT  - which will permit isolation and disconnection of each item without disturbing the rest of 
the system. 

 
H. Air supply piping shall be provided with approved sectionalizing valves and valved air inlet 

connections as required for isolating portions of the system for periodic testing. 
 

I. The gas supply line to each building shall be provided with an approved shutoff valve and union 
located above finish grade immediately outside the building.  The gas shutoff valve shall have an 
approved, clearly visible, sign installed indicating "GAS SHUTOFF". 

 
J. A union shall be provided within 2 feet of every threaded-end valve installed, unless there are 

other acceptable connections which will permit easy removal of the valve. 
 

K. Unions shall also be provided in piping at locations adjacent to all devices or equipment which 
may require removal in the future, and at all locations specified or indicated on the contract 
drawings. 

 
L. Non-pressure piping installed above electrical panels or cabinets shall be insulated and drip 

shields shall be installed to contain and channel any condensate or leakage away from the panels 
or cabinets. 
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M. Pressure piping shall not be installed above electrical panels or cabinets. 
 

N. All air and digester gas piping shall be graded to points of drainage collection and approved drip 
legs and valve shall be installed.  

 
O. Water supply piping within structures shall be arranged, and facilities provided, for complete 

drainage. 
 

P. All piping serving metering equipment shall be uniformly graded so that air traps are eliminated 
and complete venting is provided. 

 
Q. Seal water supply shall be piped to within 3 feet of the pumping unit seal box. 

 
1. Connection to the pump from the seal water piping shall be made using stainless steel 

tubing as specified. 
 

R. Stuffing box leakage from water sealed pumps shall be piped to the nearest point of drainage 
collection. 

 
1. Seal water leakage shall not be allowed to free flow on the floor to the drainage collection 

point. 
 

S. Taps for pressure gage connections on the suction and discharge sides of pumping units shall be 
provided with a nipple and an approved shutoff valve. 

 
1. Drilling and tapping of pipe walls for installation of pressure gages or switches will not be 

permitted. 
 

2. Taps shall be provided by factory threaded taps or a factory welded boss. 
 

T. All branch connections in horizontal runs of air, gas, or steam piping shall be made from the top of 
the pipe. 

 
U. In all piping, insulating fittings shall be provided to prevent contact of dissimilar metals wherever 

copper pipe, tubing, or fittings are connected to iron or steel pipe or fittings. 
 
3.9 PIPE JOINTS 
 
 

A. Pipe joints shall be provided as specified or as indicated on the contract drawings. 
 

B. Threaded Joints: 
 

1. Pipe threads shall conform to ANSI B2.1, NPT, and shall be full and cleanly cut. 
 

2. Not more than three threads at each pipe connection shall remain exposed after installation. 
 

3. Ends of pipe shall be reamed after threading and before assembly to remove all burrs. 
 

4. Threaded joints in plastic piping shall be made up with Teflon thread tape applied to all male 
threads. 

 
5. Threaded joints in stainless steel piping shall be made up with Teflon thread sealer and 

Teflon thread tape applied to all male threads. 
 

6. Thread tape and joint compound or sealers are not to be used in threaded joints which are 
to be seal welded. 
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C. Compression Joints: 
 

1. Ends of tubing shall be square cut and all burrs removed. 
 

2. The tubing end shall be fully inserted into the compression fitting and the nut shall be 
tightened not less than 1-1/4 turns, and not more than 1-1/2 turns past finger-tight, or as 
recommended by the fitting manufacturer, to produce a leaktight, torque free connection. 

 
D. Flared Joints: 

 
1. The ends of annealed copper tubing shall be cut square and all burrs removed prior to 

flaring. 
 

2. Ends shall be uniformly flared without scratches or grooves. 
 

3. Fittings shall be tightened as required to produce a leaktight joint. 
 

E. Solder and Brazed Joints: 
 

1. Where solder fittings are specified in lines smaller than 2", joints may be soldered or 
brazed, at the option of the CONTRACTOR. 

 
2. Joints in 2" and larger copper tubing shall be brazed. 

 
3. Joints in copper refrigerant piping shall be brazed. 

 
a. Solder will not be accepted. 

 
4. Surfaces to be joined shall be thoroughly cleaned with flint paper and coated with a thin film 

of flux. 
 

5. At each joint, tubing shall enter to the full length of the fitting socket. 
 

6. Care should be taken to avoid overheating the metal or flux. 
 

7. While the joint is still hot, all excess filler metal and flux shall be removed with a rag or a 
brush. 

 
F. Solvent Welded Joints: 

 
1. All joint preparation, cutting, and jointing operations shall comply with the pipe 

manufacturer's recommendations and ASTM D2855. 
 

2. Pipe ends shall be beveled or chamfered to the dimensions recommended by the pipe 
manufacturer. 

 
3. Newly assembled joints shall be suitably blocked or restrained to prevent movement during 

the set time recommended by the manufacturer. 
 

4. Pressure testing of solvent welded piping systems shall not be performed until the 
applicable curing time, set forth in Table X2.1 of ASTM D2855, has elapsed. 

 
G. Flanged Joints: 

 
1. Flange bolts shall be tightened sufficiently to slightly compress the gasket and effect a seal, 

but not so tight as to fracture or distort the flange. 
 

2. A plain washer shall be installed under the head and nut of bolts connecting plastic pipe 
flanges. 
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3. Anti-seize thread lubricant shall be applied to the threaded portion of all stainless steel bolts 
during assembly. 

 
4. Connecting flanges shall have similar facings (i.e., flat or raised face). 

 
H. Welded Joints: 

 
1. Welding shall conform to these specifications and recommendations contained in the "Code 

for Pressure Piping". 
 

I. Rubber Gasketed Joints: 
 

1. Clamps for hubless cast iron soil pipe shall be installed in accordance with the 
manufacturer's recommendations. 

 
J. Grooved Couplings: 

 
1. Grooves cut in steel pipe shall conform to flexible grooving dimensions as set forth in 

AWWA C606. 
 
3.10 ALIGNMENT 
 
 

A. All piping shall be installed to lines, grades, and elevations indicated on the contract drawings. 
 

B. All deviations from the line, grade, or elevation as indicated on the contract drawings shall be 
approved in writing by the ENGINEER. 

 
C. The CONTRACTOR is responsible for coordinating all other work to insure that piping is installed 

as indicated on the contract drawings. 
 

D. Piping intended to be straight shall be straight.  Deflections from a straight line or grade shall be 
approved in writing by the ENGINEER and shall be accomplished by the use of approved fittings. 

 
E. For buried piping, all pipe subgrades shall be determined and checked by survey. 

 
F. If laser equipment is used for piping installation, periodic elevation measurements shall be made 

with survey equipment to verify the accuracy of grade or elevation.  If such measurements 
indicate thermal deflection of the laser due to differences between ground or atmospheric 
temperature and the air temperature within the pipe, steps shall be taken to prevent further 
thermal deflections. 

 
3.11 PIPE INSULATION 
 
 

A. All domestic hot water piping, cold water piping, and roof drain/overflow lines which pass through 
spaces above finished ceilings, or are suspended over equipment, electrical panels, or cabinets 
shall be insulated. 

 
B. Piping shall be tested and shall be approved by the INSPECTOR prior to insulation installation. 

 
C. All end joints of insulation shall be tightly butted. 

 
D. All seams and joints shall be held by manufacturer's standard adhesive. 

 
E. Jacket laps shall be neatly pasted in place. 

 
F. All joints shall be pointed with insulating cement. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PIPING, GENERAL 
W.O. NO. EW40019F 15610-17 

G. Fittings, flanges, and valves shall be insulated with approved molded insulation or insulating 
cement of the same thickness as the pipe insulation. 

 
H. Hangers shall permit insulation to pass through and suitable saddles shall be provided to prevent 

the weight of the piping from being supported by the insulation. 
 
3.12 PROTECTIVE COATING 
 
 

A. All stainless steel, copper, and black steel pipe in buried locations shall have exterior surfaces 
protected in accordance with Section 09800, Protection Coating. 

 
3.13 COATING INSPECTION 
 
 

A. All shop-applied coatings on pipe or fittings shall be inspected for holidays and other defects after 
receipt of the pipe or fittings on the job site, and again after installation if it is determined by the 
INSPECTOR that the coating may have been damaged. 

 
1. Inspection shall be made using an electrical holiday detector. 

 
2. The detector used, and inspection procedures, shall be in conformance with the 

requirements of Section 4.4 of AWWA C209. 
 

B. All field-applied tape wrap on pipe, pipe joints, fittings and valves shall be inspected for holidays 
and other defects following completion of wrapping and again following installation if it is 
determined by the INSPECTOR that the wrapping may have been damaged. 

 
C. Inspection of all field-applied wrapping shall be conducted by the City of Los Angeles Bureau of 

Standards. 
 

D. Holidays and other defects detected during inspection shall be repaired in accordance with the 
recommendations of the coating or tape wrap manufacturer, as applicable. 

 
1. At the discretion of the INSPECTOR, major areas of defects in pipe coatings may result in 

rejection of the pipe and its immediate removal from the job-site. 
 

2. At the discretion of the INSPECTOR, major areas of defects in pipe coatings may be 
repaired on site by a qualified representative of the manufacturer or supplier. 

 
3.14 BURIED PIPE 
 
 

A. All stainless steel, copper, and black steel pipe in buried locations shall have exterior surfaces 
protected with a shop-applied plastic coating. 

 
B. All galvanized piping in buried locations shall be wrapped with an approved pipe wrap, or be 

coated with an approved coal tar coating. 
 

C. Buried pipe shall be protected from lateral displacement by use of the specified pipe embedment 
and/or encasement. 

 
D. Under no circumstance shall pipe be laid in water. 

 
E. All pipes will be laid on native material unless otherwise specified or indicated on the contract 

drawings. 
 

F. All pipe subgrade shall be compacted to a relative density of 95%, unless otherwise indicated on 
the contract drawings. 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 PIPING, GENERAL 
W.O. NO. EW40019F 15610-18 

G. All subgrade shall have compaction tests taken and be approved by the INSPECTOR prior to pipe 
installation. 

 
H. When pipe laying is interrupted, or stopped at the end of the work shift, the open ends of pipe 

shall be sealed with a watertight plug, or other means acceptable to the INSPECTOR, to prevent 
water from entering the pipe. 

 
I. Plastic pipe shall be "snaked" in the trench, and shall be kept shaded and shall be covered with 

backfill immediately following testing. 
 

J. No piping will be encased or backfilled prior to testing and without approval of the INSPECTOR. 
 

K. All fresh and potable water piping shall be completely encased in blue concrete after testing per 
Section 3.16 of this specification. 

 
3.15 CONCRETE ENCASEMENT 
 
 

A. All fresh water and potable water piping shall be encased in blue concrete, per the encasement 
detail in the contract drawings. 

 
B. All other pipe encasement shall be installed where indicated on the contract drawings, per the 

encasement detail in the contract drawings. 
 

C. Concrete and reinforcement for encasement shall be as specified in the cast-in-place concrete 
section of these specifications. 

 
D. All pipe to be encased shall be suitably supported and blocked in proper position to allow for 

complete encasement. 
 

E. All pipes to be encased shall be anchored to prevent floating. 
 

F. All piping to be encased shall be tested as specified and the INSPECTOR shall approve the 
installation prior to encasement. 

 
3.16 AS-BUILT DRAWINGS    
 
 

A. The CONTRACTOR shall provide surveyed "as-built" drawings for all piping installed. 
 

B. "As-built" drawings shall be provided for buried pipe installations as well as pipe installed in 
tunnels, galleries, inside buildings, and above-ground outside. 

 
C. For buried pipe installations, surveyed "as-builts" shall include the elevation and location of pipe, 

valves, and all other pertinent information of the installation, as well as all existing piping or 
structures in the immediate area. 

 
D. For buried installations, survey shall be taken of location and elevations of all piping installed prior 

to any encasement or backfill. 
 

E. For buried, encased piping, survey shall be taken both prior to encasement and after the 
encasement is in place. 

 
F. Drawings shall be forwarded to the ENGINEER for review and approval within five days after the 

installation is completed. 
 

G. Progress payment will be withheld for all pipe installations for which "as-built" drawings are not 
received as specified. 
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3.17 TESTING 
 
 

A. Testing of all pipe installations shall be done in conformance with Section 15620 "Pipe System 
Testing"  of the specifications. 

 
3.18 DISINFECTION 
 
 

A. Disinfection of miscellaneous piping, as applicable, shall be in conformance with the 
specifications. 

 
1. Disinfecting Solution:  Water solution containing chlorine at the minimum concentration of 

50 parts per million. 
 
2. Fill entire system with disinfecting solution. 

 
3. Allow to stand 6 hours minimum. 

 
4. Flush system until chlorine content is at or below content of local water supply. 

 
 
 

* * * * * * 
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SECTION 15615 
VALVES, GENERAL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall provide all tools, supplies, materials, equipment, and labor necessary for 
furnishing, epox y c oating, i nstalling, adj usting, and t esting of all v alves and appur tenant w ork, 
complete and operable, in accordance with the requirements of the Contract Documents.  Where 
buried valves are shown, the CONTRACTOR shall furnish and install valve boxes to grade, with 
covers, extensions, and position indicators. 

 
B. The provisions of this Section shall apply to all valves and valve operators specified in the various 

Sections of Divisions 15 and 17 of these Specifications except where otherwise specified in the 
Contract Documents.  Valves and operators in particular locations may require a combination of units, 
sensors, limit switches, and controls specified in other sections of these Specifications. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Division 2 and 15, applicable sections, Pipe, Fittings, and Valves. 
 

B. Section 09800 Protective Coating. 
 

C. Section 11000 Equipment General Provisions. 
 

D. Section 16800 Electric Motors. 
 

E. Division 17 Instrumentation and Controls, applicable sections, Electric, Hydraulic, and Pneumatic 
Valves and Operators. 

 
F. Section 15780 Piping Identification Systems. 

 
G. Division 16  Electrical, applicable sections. 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards. 
 

ANSI B16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800. 
 
ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and Other Special 

Alloys. 
 
ANSI/ASME B1.20.1 General Purpose Pipe Threads (inch). 
 
ANSI/ASME B31.1 Power Piping. 
 
ASTM A 36 Specification for Structural Steel. 
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ASTM A 48 Specification for Gray Iron Castings. 
 
ASTM A 126 Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings. 
 
ASTM A 536 Specification for Ductile Iron Castings. 
 
ASTM B 61 Specification for Steam or Valve Bronze Castings. 
 
ASTM B 62 Specification for Composition Bronze or Ounce Metal Castings. 
 
ASTM B 148 Specification for Aluminum-Bronze Castings. 
 
ASTM B 584 Specification for Copper Alloy Sand Castings or General Applications. 
 
ANSI/AWWA C500 Gate Valves for Water and Sewerage Systems. 
 
ANSI/AWWA C502 Dry-Barrel Fire Hydrants. 
 
ANSI/AWWA C503 Wet-Barrel Fire Hydrants. 
 
ANSI/AWWA C504 Rubber-Seated Butterfly Valves. 
 
ANSI/AWWA C506 Backflow Prevention Devices - Reduced Pressure Principle and Double 

Check Valves Types. 
 
ANSI/AWWA C507 Ball Valves 6 inches through 48 inches. 
 
AWWA C508 Swing-Check Valves for Waterworks Service, 2 inches Through 24 inches 

NPS. 
 
ANSI/AWWA C509 Resilient-Seated Gate Valves for Water and Sewage Systems. 
 
AWWA C550 Protective Interior Coatings for Valves and Hydrants. 
 
SSPC-SP-5 White Metal Blast Cleaning. 
 
MSS-SP-70 Manufacturers Standardization Society of the Valve and Fitting Industry; 

Cast Iron Gate Valves.  Flanged and Threaded Ends. 
 

1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS.  In addition to product 
information, the CONTRACTOR shall submit for approval lay-out drawings showing valve locations 
within the piping system, supports, and identification numbers. 
 

B. The following submittals and specific information shall be provided. 
 
1. Shop D rawings:  S hop dr awings of  al l v alves and oper ators including associated wiring 

diagrams and electrical data, shall be furnished as specified in General Requirements.  Submit 
for approval the following: 
 
a. Manufacturer's literature, illustrations, paint c ertifications, s pecifications, det ailed 

drawings, data and descriptive literature on all valves and appurtenances. 
 

b. Deviations from Contract Documents 
 

c. Engineering data including dimensions, materials, size and weight. 
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d. Fabrication, assembly and installation drawings. 
 

e. CV values, head loss curves, and as required, calculations. 
 

f. Special tools list. 
 

2. Valve Labeling:  The CONTRACTOR shall submit a schedule of valves to be labeled indicating 
in each case the valve location and the proposed wording for the label.  Complete nameplate 
data of valves and actuators is required. 
 

3. Operation and Maintenance Manuals: 
 
a. Submit complete installation, operation and maintenance manuals including test reports, 

maintenance data and schedules, description of operation, and spare parts information. 
 

b. Furnish Operation and Maintenance Manuals in conformance with the requirements of 
the General Requirements. 

 
4. Shop Tests:  Hydrostatic tests shall be performed, when required by the valve specifications 

included herein. 
 

5. Certificates:  Where specified or otherwise required by ENGINEER, submit Test Certificates 
and Certificates of Compliance with AWWA standards and other specifications, especially 
where it concerns the suitability of the materials of construction for the particular application. 

 
1.5 QUALITY ASSURANCE 

 
 

A. Valve Testing:  Valves shall be shop tested per manufacturer's recommendations and applicable 
AWWA/ANSI specifications prior to shipment.  Manufacturer's certification that valves have been 
shop tested shall be submitted for approval 30 days prior to scheduled shipment. 

 
B. Bronze Parts:  Where specified, all interior bronze parts of valves shall conform to the requirements of 

ASTM B 62, or, where not subject to dezincification, to ASTM B 584. 
 

C. Shop Inspection:  Shop inspection of valve construction, testing and coating shall be witnessed and 
approved by the INSPECTOR.  All valves will be shop inspected unless otherwise waived in writing by 
the INSPECTOR. 
 

D. The CONTRACTOR shall demonstrate that each valve installed as a part of a piping system will 
operate under field conditions in a manner consistent with the design of the system.  All testing of 
valves shall be witnessed and approved by the INSPECTOR. 
 

E. For all pneumatic, hydraulic, and electric motor operators and controls, it shall be the responsibility of 
the CONTRACTOR to provide a qualified representative of the valve manufacturer to perform all field 
adjustments to set operator limit switches for the required functions.  The cost of providing a qualified 
representative of t he v alve m anufacturer f or f ield adj ustments s hall be i ncluded i n t he 
CONTRACTOR'S bid.  All wiring of motor operators shall be identified with a unique number unlike 
any ot her w iring identification.  It is the responsibility of  t he C ONTRACTOR t o c oordinate t he 
requirements of this section with those involving both specifications of Division 16, "Electrical" and 
Division 17, "Instrumentation and Control." 
 

F. All adjustments, calibration, and/or testing shall be done in the presence of the INSPECTOR. 
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1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 
 

A. Deliver m aterials t o t he s ite t o ens ure uni nterrupted pr ogress of  t he Work.  Deliver anchorage 
devices, which are to be embedded in cast-in-place concrete, in ample time to not delay the Work. 
 

B. All boxes, crates and pac kages shall be inspected by CONTRACTOR upon del ivery to the site.  
CONTRACTOR shall notify ENGINEER if any loss or damage exists to equipment or components.  
Replace loss and repair damage to new condition, in accordance with manufacturer’s instructions. 
 

C. Store materials to permit easy access for inspection and identification.  Keep all material off the 
ground, using pallets, platforms or other supports.  Protect steel members and packaged materials 
from corrosion and deterioration. 
 

D. Provide full-face protectors of waterproof material fastened to each side of the valve body to protect 
joints and the valve interior. 
 

 
PART 2 -- PRODUCTS 
 
 
2.1 VALVES 

 
 

A. General:  The CONTRACTOR shall furnish all valves, operators, actuators, valve-operating units, 
stem extensions, and other accessories as shown or specified.  All valves shall have the name of the 
manufacturer and the s ite of  t he valve c ast on t he body or  bonnet  or s hown on a per manently 
attached plate in raised letters.  All valves shall be new and of current manufacture.  All valves, 6-inch 
and l arger, s hall hav e oper ators w ith pos ition i ndicators.  W here bur ied, t hese v alves s hall be 
provided with valve boxes and covers containing position indicators, and valve extensions.  Shut-off 
valves mounted higher than 5 feet 6 inches abov e w orking l evel s hall be pr ovided w ith c hain 
operators. 
 

B. Valve Flanges:  The flanges of valves shall be in accordance with Section 15610, "Piping, General" 
and other Sections of Division 15, "Mechanical." 
 

C. Valve Stems:  Except where otherwise specified, valves with motorized operators shall have stems 
conforming to ASTM A276 Type 316 stainless steel with minimum tensile strength of 95,000 psi, and 
a minimum yield point of 75,000 psi, and elongation of 25% in 2 inches.  Manually operated valves 
shall have silicon-bronze stems conforming to ASTM B 584-875, having minimum tensile strength of 
60,000 psi, a minimum yield point of 24,000 psi, and elongation of 16% in 2 inches.  Where subject to 
dezincification, manually operated v alve s tems s hall be of  br onze c onforming t o A STM B 62, 
containing no more than 5% zinc, nor more than 2% aluminum.  
 

D. Protective Coating:  Except where otherwise specified, ferrous surfaces, exclusive of stainless steel 
surfaces, in the water passages of all valves 4-inch and larger, as well as the exterior surfaces of all 
submerged, buried or aboveground valves and operators, shall be coated as specified in Section 
09800, "Protective Coating".  Flange faces of valves shall not be coated.  The valve manufacturer 
shall certify in writing that such coating has been applied and tested in the manufacturing plant prior to 
shipment, in accordance with these Specifications. 
 

E. Valve Operators: 
 
1. Where shown, certain valves shall be furnished with electric operators, provided by the valve 

manufacturer.  All operators of a given type shall be furnished by the same manufacturer.  
Where these operators are supplied by di fferent m anufacturers, the CONTRACTOR shall 
coordinate their selection to provide uni formity of  each type of  electric operator.  All valve 
operators, regardless of type, shall be installed, adjusted, and tested by the valve manufacturer 
at the manufacturing plant.  Unless otherwise specified, all electric, pneumatic, and hydraulic 
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valve operators shall be in accordance with Sections o f D ivision 17, "Instrumentation and 
Controls." 
 

2. All manual operators shall have levers or handwheels, unless otherwise shown.  Where buried, 
the valves shall have extensions with square nuts.  Valves mounted higher than 5 feet-6 inches 
above floor or operating level shall have chain operators.  Unless otherwise shown or specified, 
valves of sizes 4-inch and larger shall have gear-assisted operators. 

 
F. Valve Labeling:  Except when such requirement is waived by the ENGINEER in writing, a label shall 

be provided on all valves exclusive of hose bibs.  The label shall be of 1/16-inch plastic or stainless 
steel, minimum 2 inches by 4 inches in size, as specified in Section 15780, "Treatment Plant Piping 
Identification Systems", and shall be permanently attached to the valve or on the wall adjacent to the 
valve as directed by the ENGINEER. 
 

G. Nuts and Bolts:  All nuts and bolts on valve flanges and supports shall be Type 316 stainless steel. 
 

H. Lubricating Gun:  The CONTRACTOR shall supply a manual lubricating gun for lubricated plug valves 
in sizes up to 6-inch, inclusive.  For larger valves the CONTRACTOR shall furnish a pneumatically 
operated lubricating gun.  The guns shall be of the same manufacturer as the valves.  They shall be 
equipped with flexible connector, pressure gage, and safety valve, with operating instructions and 
shipped in a labeled tool box. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 VALVE INSTALLATION 

 
 

A. General:  All valves, operating units, controls, stem extensions, valve boxes, and accessories shall be 
installed in accordance with the manufacturer's written instructions and as shown and specified.  All 
valves shall be adequately braced to prevent warpage and bending under the intended use.  Valves 
shall be firmly supported to avoid undue stresses on the pipe. 
 

B. Access:  All valves shall be installed to provide easy access for operation, removal, and maintenance 
and to avoid conflicts between valve operators and structural members or handrails. 
 

C. Valve Accessories: 
 
1. Where combinations of valves, sensors, switches, and controls are specified, it shall be the 

responsibility of the CONTRACTOR to properly assemble and install these various items so 
that all systems are compatible and operating properly.  The relationship between interrelated 
items shall be clearly noted on Shop drawing submittals. 
 

2. Valve oper ators and c ontrols are to be installed where s pecified and des ignated on t he 
Contract drawings.  The CONTRACTOR is responsible for installation of the correct valve 
operator and control as specified to provide a complete piping system as specified. 

 
3. All buried valves shall be provided with cast iron valve boxes with extensions as needed sized 

appropriately for the valve size. Operating nut extensions shall be provided to bring the nut to 
within 6 inches of the surface. East Jordan Iron Works 8500 Series or equal. 

 
D. All valves shall be field tested following installation to demonstrate that the valve operates under field 

conditions in a manner consistent with the design of the system. 
 

E. All testing of valves shall be witnessed and approved by the INSPECTOR. 
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F. The CONTRACTOR shall demonstrate that each valve operator and control installed as a part of a 
piping system will operate under field conditions as designed and in the manner for which the operator 
was specified.  All testing will be witnessed and approved by the INSPECTOR. 

 
 
 

* * * * * * 
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SECTION 15620 
PIPE SYSTEM TESTING 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall provide all tools, supplies, materials, equipment, and all labor 
necessary for the testing of piping, all in accordance with the requirements of the Contract 
Documents. 

 
B. The provisions of this Section shall apply to the testing of mechanical piping specified in Division 

15 and piping related to equipment specifications in Divisions 11 and 13. 
 
C. The CONTRACTOR shall obtain all necessary permits through regulatory agencies including, but 

not necessarily limited to, South Coast Air Quality Management District, State of California, and 
the City of Los Angeles for the use, venting, and disposal of test media employed.  Unless 
otherwise specified, testing of piping systems shall be completed prior to final cleaning and 
disinfection. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of the following Sections and Divisions applies to the WORK of this Section.  Other 
Sections of the Specifications, not referenced below, shall also apply to the extent required for 
proper performance of this WORK. 

 
1. Section 15610 - Piping, General. 

 
2. Division 15, Mechanical as applicable. 

 
3. Section 02730, Forcemain and Sanitary Sewer System Testing 
 

1.3 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with Section 15610 - Piping General and the GENERAL 
REQUIREMENTS. 

 
B. The CONTRACTOR shall submit test procedures for all piping to the ENGINEER for approval 

prior to the start of testing. 
C. A testing flow diagram indicating all lines to be field tested shall be prepared by the CONTRACTOR to 

facilitate the grouping of lines and connected equipment for a systems test.  This testing flow diagram 
shall be submitted to the ENGINEER for review prior to the start of testing. 

 
D. The testing flow diagrams shall contain the following information: 

 
1. Individual Lines 

 
a. Line Identification 

 
b. Maximum Test Pressure 

 
c. Test Medium Used 
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2. System Testing 
 

a. Identification of lines in each group 
 
b. Identification of connected equipment in each group 

 
c. Test medium to be used in each group 

 
d. Test pressure to be used in each group and point of application 

 
e. Location of test blinds in each group 

 
E. Upon satisfactory completion of each field test, a record containing the following information shall 

be made and submitted to the ENGINEER. 
 

a. Date of test 
 

b. Identification of item(s) tested 
 

c. Test medium 
 

d. Test pressure and duration 
 

e. Test log, including procedure, leaks discovered, and corrective actions taken 
 

f. Approval signature by INSPECTOR 
 

 F. Inspection: All testing of piping shall be conducted in the presence of the Inspector.  Upon 
completion of testing, the CONTRACTOR shall complete and present for the Inspector’s signature 
on Pipeline Test Report which indicates the piping tested, the test medium, the test duration, the 
pressure the piping was tested under and is signed by the CONTRACTOR’S authorized 
representative. 

 
1.4 QUALITY ASSURANCE 
 
 

A. Shall be in accordance with Section 15610 - Piping General, and the GENERAL REQUIREMENTS. 
 
 
PART 2 -- (NOT USED) 
 
 
PART 3 -- EXECUTION 
 
 
3.1 SHOP TESTING OF PIPING 
 
 

A. Unless otherwise specified, hydrostatic testing of shop fabricated pipe spools is not required.  
Fabricated spools shall be field tested after erection. 

 
B. For jacketed piping, the internal line only shall be shop tested on the basis of the internal or external 

pressure whichever is critical.  The jacket shall be field tested. 
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3.2 FIELD TESTING OF PIPING 
 
 

A. General: 
 

1. Fresh water piping shall be tested in accordance with Section 02666 Water Piping Testing 
and Disinfection.  Gravity sewer and gravity drain lines shall be tested in accordance with 
Section 02730 - Sanitary Sewer System Testing.  All liquid carrying lines shall be hydrostatic 
tested and all air/odor control lines shall be pneumatically tested.  These results shall be 
reported to the ENGINEER using the attached form “PIPELINE TEST REPORT”.  

 
2. All piping shall be pressure tested per the applicable piping code, unless otherwise specified 

herein. 
 

3. Tests shall be applied after erection and before equipment is initially placed in service. 
 

4. Tests shall be performed with all welded, threaded or flanged joints exposed, and before 
backfilling, insulating, or covering the joints of coated and wrapped buried lines. 

 
5. The field test pressure shall not be applied until equipment and its contents reach 

approximately the same temperature. 
 
6. The minimum test temperature is 50o F.  When testing through vessels, the metal 

temperature shall not be less than 60o F.  Deviation from this requires the ENGINEER's 
approval. 

 
7. Pressure tests for vents, drains, relief valve discharge stacks, and lines open to atmosphere 

shall not be required. 
 

8. In jacketed line, the jacket, complete with jumpovers, shall be field tested on the basis of 
jacket pressure. 

 
9. The internal line of jacketed lines shall be retested in the field for flanged joint integrity. 

 
10. In assembled equipment, it will be permissible to test piping in groups or systems only if the 

maximum test pressure rating of included equipment is equal to or more than 1-1/2 times 
the cold design service pressure. 

 
11. Block valves at the process connections shall be tightly closed during pressure tests of the 

main process piping systems. 
 

12. Instrument process piping beyond the first block valve shall not be tested prior to plant 
startup, except for careful inspection. 

 
13. During the pressure test of the main process piping and/or equipment, the instrument 

process piping shall be vented to ensure that the instrument is not subjected to the test 
pressure due to a leaking process block valve. 

 
14. The maximum test pressure applied to special piping components, such as displacement 

meters, expansion joints, strainers, etc., shall be the manufacturer's maximum allowable 
test pressure. 

 
15. The ENGINEER shall be given five calendar days advance notice by the CONTRACTOR of 

any field testing to be performed. 
 

16. Where codes require witnessing of field testing, the CONTRACTOR shall arrange for the 
presence of a properly authorized INSPECTOR. 
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17. The effect of hydrostatic head shall be considered when determining correct test gage 
reading and safe and/or effective test pressure of any element within a test system. 

 
18. All orifice plates which interfere with filling, venting and draining shall be removed for testing. 

 
19. Before pressure testing, all lines and/or systems shall be inspected to insure that all 

connected parts not to be included in the test are isolated. 
 

20. Operational blinds may be used for field testing.  Any other test blinds or blanks required for 
field testing during initial construction shall be furnished by the CONTRACTOR. 

 
21. The correction of any shop fabricated defects revealed by the field testing procedure shall 

be repaired at the CONTRACTOR's expense. 
 
22. Piping not pressure tested shall be checked for leaks after it is placed in service. 

 
B. Hydrostatic Testing of Piping: 

 
1. All piping to be hydrostatically tested per the applicable code to at least 1-1/2 times the design 

pressure but not less than 50 psig, except piping excluded herein.  Ductile Iron piping design 
pressures shall be assumed to equal 35 psig. 

 
2. Hydrostatic testing shall be done with clean water or water-glycol solution. 
 
3. Testing of austenitic stainless steel shall be done using fresh potable water which shall be 

completely drained from the system following the test.  The system shall be blown out with 
clean, dry air or nitrogen. 

 
4. All water, steam and condensate systems shall be given full hydrostatic tests unless 

otherwise noted. 
 

5. Liquid lines open to atmosphere shall be filled with water and tested to the maximum 
operating static head pressure. 

 
6. Where any equipment is not designed for full hydrostatic test, or where the presence of 

water is not permitted in the equipment, such equipment shall be isolated from the test  by 
blinds or valves or by disconnection. 

 
7. Caution shall be exercised in hydrostatic system testing to assure that the simultaneous 

testing of large sized adjacent equipment and piping shall not overload supporting structures 
and foundations. 

 
8. Any system under hydrostatic test shall be carefully observed, proper precautions shall be 

taken, and procedures established to prevent over pressuring of lines and any connected 
equipment. 

 
9. Double valved 3/4 inch vents shall be installed at high points of the system.  All vents and 

other connections which can serve as vents shall be open during filling so that all air is 
vented prior to applying test pressure to the system. 

 
10. Double valved 3/4 inch drains shall be installed at low points to ensure complete filling of the 

piping and elimination of all air pockets.. 
 

11. During pressurization of the piping system, caution shall be exercised to ensure that the 
designated test pressure is not exceeded. 
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12. Test pressure shall be increased slowly in predetermined increments.  Visual checks for 
leaks or damage shall be made at each increment.  If any such leaks or damage are 
observed, the test shall be terminated, and suitable repairs made by the CONTRACTOR 
before retesting the system. 

 
13. Tests shall be held at the final test pressure for a minimum of one hour or long enough to 

permit inspection of all joints and welds for leaks by means of soap and water solution, or 
other means approved by the ENGINEER. 

 
14. Final approval of hydrostatic testing shall be made by the ENGINEER after completion of all 

testing and receipt of all test reports. 
 

15. After satisfactory completion of hydrostatic testing, the piping system shall be restored to its 
normal operating configuration: 

 
a. All temporary blinds shall be removed and all lines and equipment shall be completely 

drained of the test fluid.  The system shall be vented while draining to avoid a 
vacuum. 

 
b. All valves, orifice plates, expansion joints, short pieces of piping, and other equipment 

excluded from hydrostatic testing shall be installed. 
 

c. Valves closed solely for hydrostatic testing shall be opened. 
 

d. After system has been drained, temporary pipe supports shall be removed. 
 

e. Plant air, instrument air, nitrogen, hydraulic oil, and lube oil piping systems shall be 
blown dry with clean, dry air or nitrogen. 

 
f. Soap or other test solution residue shall be washed with potable water from the 

exterior of the piping system. 
 
3.3 CLEANUP 
 
 

A. Upon completion of the piping test, all debris and surplus materials from the work shall be 
removed from the site. 

 
 
 

* * * * * * 
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PIPELINE TEST REPORT 
 
 
DATE: ___________________________ 
 
JOB NUMBER: ____________________________ELEMENT: ___________________________________ 
 
INITIAL TEST: _____  RETEST: _____ 
 
SYSTEM TESTED: _____________________________________________________________________ 
 
SECTION TESTED: _____________________________________________________________________ 
 
PLAN PAGE #: _________________________________________________________________________ 
 
PIPE MATERIAL: _______________________________________________________________________ 
 
TYPE OF TEST: ________________________________________________________________________ 
 
TEST MEDIUM: ________________________________________________________________________ 
 
TEST PRESSURE: _____________________________________________________________________ 
 
TEST DURATION: ______________________________________________________________________ 
 
TEST START TIME: __________________________FINISH: ____________________________________ 
 
PRESSURE LOSS/GAIN: _________________________________________________________________ 
 
REASON FOR LOSS/GAIN: ______________________________________________________________ 
 
_____________________________________________________________________________________ 
 
ACTION TAKEN: _______________________________________________________________________ 
 
                             ________________________________________________________________________ 
 
 
TEST PERFORMED BY: _________________________________________________________________ 
 Print Name 
 
______________________________________________________________________________________ 
 DATE NAME OF CONTRACTOR 
 
 
TEST WITNESSED AND ACCEPTED BY: ___________________________________________________ 
 Print Name 
 
________________________________________________________________________________________ 
 DATE BUREAU OF CONTRACT ADMINISTRATION 
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SECTION 15670 
HIGH DENSITY POLYETHYLENE (HDPE) PIPE, FITTINGS, AND VALVES 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform 
all labor required to complete the work as indicated on the Drawings and specified herein. 
 

B. This Section covers furnishing and installing High Density Polyethylene (HDPE) pipeline, fittings, 
flanges, and valves, complete, in place, in accordance with the requirements of the Contract 
Documents. 
 

1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 15610 Piping, General. 
 

B. Section 09800 Protective Coating. 
 

C. Section 02200 Earthwork. 
 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards. 
 
1. Commercial Standards: 

 
ASTM D1248 Specification for Polyethylene Plastics Extrusion 

Materials for Wire and Cable. 
 
ASTM D1785 Specification for Polyvinyl Chloride (PVC) Plastic Pipe, 

Schedules 40, 80, and 120. 
 
ASTM F477 Specification for Elastomeric Seals (Gaskets) for Joining 

Plastic Pipe. 
 
ASTM F894 Specification for Polyethylene (PE) Large Diameter 

Profile Wall Sewer and Drain Pipe. 
 

1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 
 
B. Shop Drawings:  The CONTRACTOR shall submit shop drawings of pipe, fittings, flanges, valves, 

and appurtenances. 
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C. Certifications:  The CONTRACTOR shall furnish a certified affidavit of compliance for all pipe and 
other products or materials furnished under this Section of the Specifications, as specified in the 
referenced standards and the following supplemental requirements: 
 
1. Hydrostatic proof test reports.  

 
2. Sustained pressure test reports.  

 
3. Burst strength test reports.   
 

D. All expenses incurred in making samples for certification of tests and conducting the tests shall be 
borne by the CONTRACTOR. 
 

1.5 QUALITY ASSURANCE 
 
 

A. Inspection:  All pipes shall be subject to inspection at the place of manufacture in accordance with 
the provisions of the referenced standards as supplemented by the requirements herein.  The 
CONTRACTOR shall notify the INSPECTOR in writing of the manufacturing starting date not less 
than 14 calendar days prior to the start of any phase of the pipe manufacture. 
 

B. During the manufacture of the pipe, the INSPECTOR shall be given access to all areas where 
manufacturing is in process and shall be permitted to make all inspections necessary to confirm 
compliance with the Specifications. 
 

C. Tests:  Except as modified herein, all materials used in the manufacture of the pipe shall be 
tested in accordance with the requirements of this Section of the Specifications, as specified in 
the referenced standards, as applicable. 
 

D. The CONTRACTOR shall perform said material tests in accordance with the requirements of the 
Contract Documents.  The INSPECTOR shall have the right to witness all testing conducted by 
the CONTRACTOR provided that the CONTRACTOR's schedule is not delayed for the 
convenience of the INSPECTOR. 
 

E. In addition to those tests specifically required, the INSPECTOR may request additional samples of 
any material for testing by the ENGINEER.  The additional samples shall be furnished at no 
additional cost to the CITY. 
 
 

PART 2 -- PRODUCTS 
 
 

2.1 GENERAL 
 
 

A. Materials shall consist of a black high-density polyethylene copolymer resin designed for extrusion 
for potable water and industrial applications per ASTM D1248 Type III Class C.  The resin shall 
have a PE 3408 rating. The Manufacturer shall be ISO 9001 certified. 
 

B. All pipe, fittings, and valve joints shall be joined using butt fusion or flanging.  Flanged connections 
shall be made using a stub and backing ring arrangement, with the use of a suitable gasket 
material meeting the requirements of ASTM F477. 

 
C. High Density Polyethylene piping systems shall have design pressure limit of 100 psig at SDR = 

11 for exposed pipe and 64 psig at SDR = 26 for buried pipe with 3 feet of soil cover, unless 
otherwise noted. 

 
D. High Density Polyethylene piping systems shall have a design temperature limit of 120 degree F, 

unless otherwise noted. 
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2.2 PIPE 
 
 

A. For exposed pipe, HDPE pipe shall have SDR = 11 per ASTM D1248 Type III Class. 
 

B. For buried pipe with 3 feet of soil cover, HDPE pipe shall have SDR = 26. 
 

2.3 FITTINGS 
 
 

A. For exposed pipe, HDPE fittings shall have SDR = 11. 
 

B. For buried pipe with 3 feet of soil cover, HDPE fittings shall have SDR = 26. 
 

C. Fittings shall be molded for sizes with nominal diameter up to 12" and fabricated thereafter. 
 

D. Fasteners:  All bolts, nuts,  washers, and backing rings shall be made of Type 316 stainless steel, 
unless otherwise noted. 
 

2.4 PIPE FLANGES 
 
 

A. Flanges: 
 
1. Class 150 Flat Face HDPE, ASTM F477. 
 

B. Blinds Flanges: 
 
1. Class 150 Flat Face, Schedule 80 PVC, ASTM D1785 Type 1 Grade 1. 
 

C. Gaskets: 
 
1. EPDM, Class 150 ANSI Full Face. 
 

D. Bolts: 
 
1. Studs:  316 Stainless Steel ASTM 193 Grade B8M. 
2. Nuts:  316 Stainless Steel ASTM 194 Grade 8M. 
3. Washers:  316 Stainless Steel ANSI B18.22.1. 
4. Assemble with anti-seize compound. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. All laying, jointing, and testing for defects and for leakage shall be performed in the presence of 
the INSPECTOR, and shall be subject to his approval before acceptance.  All material found 
during the progress to have defects will be rejected and the CONTRACTOR shall promptly 
remove such defective materials from the site of the work. 
 

3.2 HANDLING AND STORAGE 
 
 

A. Handling:  Pipe, fittings and accessories shall be carefully inspected before and after installation 
and those found defective shall be rejected.  Pipe and fittings shall be free from fins and burrs.  
Before being placed in position, pipe, fittings, and accessories shall be cleaned, and shall be 
maintained in a clean condition.  Proper facilities shall be provided for lowering sections of pipe 
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into trenches.  Under no circumstances shall pipe, fittings or any other material be dropped or 
dumped into trenches. 
 

B. Storage:  Pipe should be stored, if possible, at the job site in unit packages provided by the 
manufacturer.  Caution should be exercised to avoid compression damage or deformation to bell 
ends of the pipe.  Pipe should be stored in such a way as to prevent sagging or bending and 
protected from exposure to direct sunlight by covering with an opaque material while permitting 
adequate air circulation above and around the pipe.  Gaskets should be stored in a cool, dark 
place out of the direct rays of the run, preferably in original cartons. 
 

3.3 TRENCHING AND BACKFILL 
 
 

A. Trench excavation and backfill shall conform to the requirements of Section 02200 "Earthwork," 
and as specified herein.  The minimum backfill compaction in the pipe zone shall be 90 percent of 
maximum density per ASTM D1557.  At the end of each days work, open or unbackfilled sections 
of trench shall be covered with temporary steel plating. 
 

3.4 INSTALLATION 
 
 

A. Bell-and-spigot pipe shall be laid with the bell end pointing in the direction of laying.  Pipe shall be 
graded in straight lines, taking care to avoid the formation of any dips or low points.  Pipe shall not 
be laid when the conditions of trench or weather are unsuitable.  At the end of each days work, 
open ends of pipe shall be closed temporarily with wood blocks or bulkheads. 
 

B. Pipe shall be supported at its proper elevation and grade, care being taken to secure firm and 
uniform support under the pipe.  Wood support blocking will not be permitted.  The full length of 
each section of pipe and fittings shall rest solidly on the pipe bed, with recessed excavation to 
accommodate bells, joints, and couplings.  Anchors and supports shall be provided where 
necessary and where indicated on the drawings for fastening work into place.  Fittings shall be 
independently supported. 
 

C. Short lengths of pipe shall be used in and out of each rigid joint or rigid structure.  Piping that does 
not allow sufficient space for proper installation of jointing material shall be replaced by one of 
proper dimensions.  Blocking or wedging between bells and spigots will not be permitted. 
 

D. Joints shall be installed according to manufacturer's recommendations.  Trenches shall be kept 
free of water until joints have been properly made.  The maximum combined deflection at any 
coupling shall be in accordance with the manufacturer's recommendations.   
 

E. Pipe shall be cut by means of saws, power driven abrasive wheels or pipe cutters, which will 
produce a square cut.  No wedge-type roller cutters will be permitted.  After cutting, the end of the 
pipe shall be beveled using a beveling tool, portable type sander or abrasive disc. 
 

F. Joints shall be butt fused or flanged in accordance with the manufacturer's instructions. 
 

3.5 SERVICE CONNECTIONS 
 
 

A. Tapping sleeves shall be used for all outlet sizes greater than 2 inches in diameter.  Tapping 
sleeves shall be assembled and installed in accordance with the manufacturer's 
recommendations.  New replacement service connections shall be the same size as the existing 
connection that is being replaced, unless otherwise directed by ENGINEER. 
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3.6 CONNECTIONS TO EXISTING PIPELINES 
 
 

A. The CONTRACTOR shall locate all underground improvements in the immediate vicinity of the 
proosed pipe installation and install the pipelines to the depths and grades shown on the 
drawings.  Where the new work is to be connected to existing pipelines, the CONTRACTOR shall 
make arrangements with the serving utility well in advance of the connections, to allow adequate 
time for dewatering or temporary bypassing of the existing line, if necessary. 
 

3.7 FIELD TESTING AND DISINFECTION 
 
 

A. Field testing of all pipe installations shall be done in conformance with Section 15620 "Pipe 
System Testing." 
 

3.8 PIPE SUPPORTS 
 
 

A. Pipe supports, hangers, anchors, and guides shall be in accordance with the requirements of 
Section 15770, "Pipe Supports and Mechanical Joint Restraints." 
 

3.9 PROTECTIVE COATING 
 
 

A. Protective coating shall be provided in accordance with the requirements of Section 09800 
"Protective Coating." 

 
 
 

* * * * * * 
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SECTION 15700 
DUCTILE IRON PIPE, FITTINGS, AND VALVES 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. Ductile iron pipe for water and other liquids shall be furnished in the sizes, classes, grades, or nominal 
thickness and joint types as specified herein or indicated on the Contract drawings. 
 

B. It shall be the responsibility of the CONTRACTOR to furnish and install all ductile iron piping systems 
specified herein and as shown on the Contract drawings.  Each system shall be installed complete 
with all applicable fittings, flanges, hangers, supports, anchors, expansion joints, flexible connections, 
valves, wall castings, sleeves, and accessories to provide a functional system as specified. 
 

C. The CONTRACTOR shall be responsible for all insulation, lining and coating, piping identification, 
testing, cleaning, disinfecting, excavation, backfill and/or encasement specified herein or as shown on 
the Contract drawings. 
 

D. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor necessary to complete installation of ductile iron piping systems as shown on the Contract 
drawings and specified herein. 
 

1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 02200  Earthwork. 
 

B. Section 15620  Pipe System Testing. 
 

C. Section 02730  Sanitary Sewer SystemTesting. 
 

D. Division 17  Instrumentation and Controls, applicable sections, Electric, Hydraulic, and Pneumatic 
Valves and Operators. 
 

E. Division 16  Electrical, applicable sections. 
 

F. Section 09800  Protective Coatings. 
 

G. Section 15610  Piping, General. 
 

H. Section 15780  Piping Identification Systems. 
 

I. Section 15770  Pipe Supports and Mechanical Joint Restraints. 
 

J. Section 15615  Valves, General. 
 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
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B. Commercial Standards: 
 
ANSI/ASME B16.1 Gray Iron Pipe Flanges and Flanged Fittings:  Classes 25, 125, and 

250. 
 
ANSI/ASME B18.22.1 Plain Washers. 
 
ANSI/AWWA C104/A21.4 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water. 
 
ANSI/AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings for Water. 
 
ANSI/AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 
 
ANSI/AWWA C115/A21.15 Flanged Ductile-Iron P ipe w ith Ductile-Iron or  G ray-Iron T hreaded 

Flanges. 
 
ANSI/AWWA C150/A21.50 Thickness Design of Ductile-Iron Pipe. 
 
ANSI/AWWA C151/A21.51 Ductile-Iron Pipe, Centrifugally Cast, for Water. 
 
ANSI/AWWA C153/A21.53 Ductile-Iron Compact Fittings for Water Service. 
 
ANSI/AWWA C500 Metal-Seated Gate Valves for Water Supply Service. 
 
ANSI/AWWA C504 Rubber-Seated Butterfly Valves. 
 
ANSI/AWWA C507 Ball Valves, 6 In. Through 48 In. 
 
ANSI/AWWA C508 Swing-Check Valves for Waterworks Service, 2 In. Through 24 In. 
 
ANSI/AWWA C509 Resilient-Seated Gate Valves for Water Supply Service. 
 
ANSI/AWWA C600 Installation of Ductile-Iron Water Mains and Their Appurtenances. 
 
ANSI/AWWA C606 Grooved and Shouldered Joints. 
 
ASTM A126 Specification for Gray Iron Castings for Valves, Flanges, and Pipe 

Fittings. 
 
ASTM A193 Specification for Alloy-Steel and Stainless Steel Bolting Materials for 

High T emperature or  H igh P ressure S ervice and Other Special 
Purpose Applications. 

 
ASTM A194 Specification for Carbon and A lloy S teel N uts f or B olts f or H igh 

Pressure or High Temperature Service, or Both. 
 
ASTM A276 Specification for Stainless Steel Bars and Shapes. 
 
ASTM A395 Specification for Ferritic Ductile Iron Pressure-Retaining Castings for 

Use at Elevated Temperatures. 
 
ASTM A536 Specification for Ductile Iron Castings. 
 
ASTM B62 Specification for Composition Bronze or Ounce Metal Castings. 
 
ASTM D698 Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort. 
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ASTM D1557 Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort. 

 
1.4 CONTRACTOR SUBMITTALS 

 
 

A. The CONTRACTOR shall submit complete shop drawings for approval in accordance with 
SUBMITTALS of the GENERAL REQUIREMENTS and as specified herein.   
 

B. Shop dr awings s hall i nclude al l duc tile i ron pi pes, f ittings, flanges, gaskets, c ouplers, hangers, 
supports, wall castings, sleeves, valves, and all required appurtenances indicated on the Contract 
drawings or  as  s pecified her ein nec essary t o pr ovide a c omplete, oper able pi ping s ystem as 
specified. 
 

C. The CONTRACTOR shall submit for review and approval complete piping lay-out drawings showing 
piping, fittings, couplers, hangers, supports, wall castings, sleeves, and all required appurtenances 
indicated on the Contract drawings or as specified herein necessary to provide a complete, operable 
piping system as specified.  Layout drawings shall indicate all interfaces with other systems being 
installed which may cause interference with the piping system being installed. 

 
D. It is the responsibility of the CONTRACTOR to coordinate all work being performed and review all 

shop drawings to insure that no unnecessary interferences exist. 
 

E. The CONTRACTOR shall submit as part of the shop drawings for ductile iron piping a statement from 
the pipe m anufacturer c ertifying that al l pipes is being fabricated per  the requirements of  these 
specifications. 

 
1.5 QUALITY ASSURANCE 
 
 

A. The CONTRACTOR shall comply with SAMPLING, TESTING, AND FABRICATION INSPECTION of 
the General Requirements, as required by the INSPECTOR. 

 
B. Inspection of ductile iron pipe manufacturing, grooving, lining and coating shall be at the discretion of 

the INSPECTOR. 
 

C. All wall castings shall be shop inspected. 
 

D. The CONTRACTOR shall be responsible for providing access to manufacturing and/or fabricating 
facilities at all times when so requested by the INSPECTOR. 

 
E. Manufacturer shall perform Notched Charpy impact tests on at least one sample machined from the 

pipe wall during each hour to assure the desired toughness of the pipe. 
 

F. Manufacturer shall perform Hydrostatic testing on pipe in conformance with AWWA C151. 
 

G. Each pipe shall have clearly marked on each piece the words "DUCTILE IRON", the weight, class 
(nominal thickness) and the casting date. 
 

H. Each piece of grooved end pipe shall have the groove type (flexible or rigid) clearly marked on each 
end of the pipe. 
 

I. All valves shall be tested i n ac cordance w ith m anufacturer's r ecommendation and appl icable 
AWWA/ANSI specifications. 
 
1. Shop I nspection:  A ll v alves s hall be s hop i nspected i n accordance with Section 15615, 

"Treatment Plant Valves, General." 
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PART 2 -- PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 

 
 

A. All pipes, fittings, flanges, and valves shall be carefully examined for cracks and other defects prior to 
shipment.  All defective pipes, fittings, flanges, and valves shall be rejected and replaced. 
 

B. All pipes and equipment shall be supported in accordance with Section 15770, " Pipe Supports and 
Mechanical Joint Restraints." 
 

C. Lining:  All pipes and fittings shall be cement lined per ANSI/AWWA C104/A21.4. 
 

D. Coating:  All pipes, fittings, flanges, and valves shall be provided with coating in accordance with 
Section 09800 "Protective Coatings." 
 

E. Ductile iron piping systems shall have design temperature limit of 200 degree F, unless otherwise 
noted. 
 

A. Fasteners:  All bolts, nuts, and washers shall be made of Type 316 stainless steel, unless otherwise 
noted. 
 

F. Insulating connections:  Protection shall be provided at all dissimilar metal connections. 
 
1. General:  Insulating gaskets, sleeves, washers, bushings, unions, couplings, or flanges, as 

appropriate, shall be used for joining pipes of dissimilar metals, and for piping systems where 
corrosion control and cathodic protection are required regardless of whether or not shown on 
Contract drawings. 

 
2. Material:  Insulating connections shall be i n ac cordance w ith t he r equirements of  Section 

15610, "Piping, General." 
 

2.2 DUCTILE IRON PIPE 
 
 

A. General:  Ductile iron pipe shall be manufactured in accordance with ANSI/AWWA C151/A21.51 and 
Cement Lined per ANSI/AWWA C104/A21.4. 
 

B. Thickness:  Ductile iron pipe shall be provided in  accordance with the thickness class listed below: 
 

PIPE SIZE MINIMUM THICKNESS CLASS 
 
 4" to 16" 350 
 
 24" and LARGER 250 
 

1. Contractor s hall i ncrease pr essure c lass as  needed t o m eet ot her r equirements such as  
minimum pipe wall thickness for threaded flanges and thickness required for grooving. 
 

2.3 FITTINGS 
 
 

B. Fasteners:  All bolts, nuts, and washers shall be made of Type 316 stainless steel, unless otherwise 
noted. 
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C. Grooved and Shouldered Fittings 
 
1. Sizes 4" - 36": Grooved D uctile I ron per  A NSI/AWWA C 606-06, W all T hickness per  

ANSI/AWWA C110/A21.10 or C153/A21.53, Center-to-End dimensions per 
ANSI/AWWA C110/A21.10, Cement Lined per ANSI/AWWA C104/A21.4. 
 
PIPE SIZE MAX. WORKING PRESSURE PSI 

 
4" 500 
 
6" - 8" 400 
 
 10" - 12" 350 
 
14" - 18" 250 
 
20" and LARGER 150 

 
2. Couplings: Per ANSI/AWWA C606-06 with Buna-N Rubber Gasket. 

 
a. Manufacturers: 

(1) Gustin-Bacon; 
(2) Victaulic; 
(3) Or equal. 

 
D. Mechanical or Push-on Joint Fittings 

 
1. Only when specified or shown on Contract drawings, all ductile iron rubber gasket, push-on, or 

mechanical joint fittings shall be manufactured in accordance with ANSI/AWWA C110/A21.10. 
 

2. Joints: Per ANSI/AWWA C111/A21.11 with Buna-N Rubber Gasket. 
 

2.4 PIPE FLANGES 
 
 

A. Flanges 
 
1. Sizes 4" - 48":  Class 125 F lat F ace, drilled per  A NSI B 16.1, D uctile I ron, T hreaded, 

ANSI/AWWA C115/A21.15. 
 

B. Blind Flanges 
 
1. Sizes 4" - 48":  Class 125 Flat Face, drilled per ANSI B16.1, Ductile Iron. 
 

C. Gaskets 
 
1. Sizes 4" - 48":  Buna-N Rubber, 1/8" Thick, Full Face. 
 

D. Bolts 
 
1. Studs:  316 Stainless Steel ASTM 193 Grade B8M. 
2. Nuts:  316 Stainless steel ASTM 194 Grade 8M. 
3. Washers:  316 Stainless Steel ANSI B18.22.1. 
4. Assemble with anti-seize compound. 
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2.5 VALVES 
 
 

A. General: 
 
1. All valves shall comply with t he r equirements of  Section 15615,  "Treatment P lant Valves, 

General." 
 

2. Valves w ith pneum atic, hy draulic, and el ectric m otor oper ators and c ontrols shall be i n 
accordance with Division 17, "Instrumentation and Control" of these specifications. 

 
3. Valves with manual operators shall be as specified herein. 
 

B. Fasteners:  All bolts, nuts, and washers shall be made of Type 316 stainless steel, unless otherwise 
noted. 
 

C. Ball Valves: 
 
1. Sizes 1/2" - 2": 

 
a. Class: 150 psi, Threaded ends. 
b. Type: Full port. 
c. Body: Carbon Steel. 
d. Ball: 316 Stainless Steel. 
e. Seat: Teflon (PTFE). 
f. Seals: Teflon (PTFE). 
g. Stem: 316 Stainless Steel. 
h. Operator: Manual, Lever. 
i. Manufacturers: 

(1) Jamesbury; 
(2) Marwin; 
(3) Or equal. 

 
2. Sizes 3": 

 
a. Class: 150 psi, 150 Flat Face Flanged. 
b. Type: Full port. 
c. Body: Carbon Steel. 
d. Ball: 316 Stainless Steel. 
e. Seat: Teflon (PTFE). 
f. Seals: Teflon (PTFE). 
g. Stem: 316 Stainless Steel. 
h. Operator: Manual, Lever. 
i. Manufacturers: 

(1) Jamesbury; 
(2) Marwin; 
(3) Or equal. 

 
3. Sizes 4" - 8": 

 
a. Class: 200 CWP, 150 Flat Face Flanged. 
b. Type: Full port. 
c. Body: Cast Iron ASTM A126 Class B. 
d. Ball: Cast Iron / Teflon Fused. 
e. Seat: Reinforced PTFE. 
f. O-rings: EPDM. 
g. Stem: Stainless Steel. 
h. Operator: Manual, Worm gear with handwheel. 
i. Manufacturers: 
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(1) APCO Willamette; 
(2) Valve Technology Company; 
(3) Or equal. 

 
4. Sizes 6" - 24": 

 
a. Class: 150 psi, 150 Flat Face Flanged. 
b. Type: Full port. 
c. Body: Carbon Steel. 
d. Ball: 316 Stainless Steel. 
e. Seat: Teflon (PTFE). 
f. Seals: Teflon (PTFE). 
g. Stem: 316 Stainless Steel. 
h. Operator: Manual, Worm gear with handwheel. 
i. Manufacturers: 

(1) APCO Willamette; 
(2) Valve Technology Company; 
(3) Or equal. 

 
5. Sizes 4" - 60": Per ANSI/AWWA C507. 

 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Full bore, Tight shut-off. 
c. Body: Ductile Iron ASTM A536 65-45-12. 
d. Ball: Ductile Iron ASTM A536 65-45-12. 
e. Seats: Buna-N, Double seats. 
f. O-rings: Buna-N. 
g. Shaft: 316 Stainless Steel ASTM A276. 
h. Operator: Manual, Worm gear with handwheel. 
i. Manufacturers: 

(1) APCO Willamette; 
(2) Valve Technology Company; 
(3) Or equal 

  
D. Butterfly Valves: 

 
1. Sizes 4” – 6”: 

 
a. Class: 200 psi, 125 Flat Face. 
b. Type: Lug style or Flanged as shown on Contract Drawings. 
c. Body: Ductile Iron ASTM A395. 
d. Disc: 316 Stainless Steel. 
e. O-rings: Buna-N. 
f. Seat: Buna-N. 
g. Shaft: 316 Stainless Steel. 
h. Operator: Manual, Lever. 
 

2. Sizes 8” – 24”: 
 
a. Class: 150 psi, 125 Flat Face. 
b. Type: Lug style or Flanged as shown on Contract Drawings. 
c. Body: Ductile Iron ASTM A395. 
d. Disc: 316 Stainless Steel. 
e. O-rings: Buna-N. 
f. Seat: Buna-N. 
g. Shaft: 316 Stainless Steel. 
h. Operator: Manual, Worm gear with handwheel. 
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3. Sizes 4” and Larger:  Per ANSI/AWWA C504. 
 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Body: Ductile Iron ASTM A536 65-45-12. 
c. Disc: Ductile Iron ASTM A536 65-45-12 with 316 Stainless Steel disc edge. 
d. Packing: Buna-N. 
e. Seat: Buna-N. 
f. Shaft: 316 Stainless Steel. 
g. Operator: Manual, Worm gear with handwheel. 

 
E. Check Valves: 

 
1. Sizes 4" - 24": 

 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Swing Check. 
c. Body: Cast Iron ASTM A126 Class B. 
d. Disc: Cast Iron ASTM A126 Class B. 
e. Seat: Bronze. 
f. Manufacturers: 

(1) Golden Anderson; 
(2) APCO; 
(3) Or equal. 

 
2. Sizes 4" - 24": 

 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Wafer, Dual Flapper. 
c. Body: Cast Iron ASTM A126. 
d. Discs: Bronze. 
e. Seal: Buna-N. 
f. Spring: 316 Stainless Steel. 
g. Manufacturers: 

(1) APCO; 
(2) Stockham; 
(3) Gulf Valve; 
(4) Or equal. 

 
3. Sizes 4" and Larger:  Per ANSI/AWWA C508. 

 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Swing Check with Outside Lever and Spring or Weight. 
c. Body: Cast Iron ASTM A126 Class B. 
d. Body Seat: Bronze ASTM B62. 
e. Disc: Cast Iron ASTM A126 Class B. 
f. Disc Seat: Buna-N. 
g. Hinge Pin: Stainless Steel. 
h. Spring: Stainless Steel. 
i. Controls: Position Switch per Section 17405, "Process Instrumentation and Control." 
j. Manufacturers: 

(1) Golden Anderson; 
(2) APCO; 
(3) Or equal. 

 
F. Gate Valves: 

 
1. Sizes 4" - 12": 

 
a. Class: 200 psi, 125 Flat Face Flanged. 
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b. Type: Outside Screw and Yoke (OS&Y). 
a. Body: Cast Iron. 
b. Bonnet: Cast Iron. 
c. Disc: Cast Iron. 
d. Seats: Bronze. 
e. Stem: Bronze. 
f. Operator: Manual, Handwheel. 
g. Manufacturers: 

(1) ITT Engineered Valves; 
(2) Walworth; 
(3) Or equal. 

 
2. Sizes 14" - 24": 

 
a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Outside Screw and Yoke (OS&Y). 
c. Body: Cast Iron. 
d. Bonnet: Cast Iron. 
e. Disc: Cast Iron. 
f. Seats: Bronze. 
g. Stem: Brass. 
h. Operator: Manual, Worm gear with handwheel. 
i. Manufacturers: 

(1) ITT Engineered Valves; 
(2) Walworth; 
(3) Or equal. 

 
3. Sizes 4" and Larger:  Per ANSI/AWWA C500. 
 

a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Metal-Seated, Double-disc, Solid wedge, Rising stem. 
c. Body: Cast Iron. 
d. Bonnet: Cast Iron. 
e. Disc: Cast Iron. 
f. Seats: Bronze. 
g. Stem: Bronze. 
h. Operator: Manual, Handwheel or Worm gear with handwheel. 
i. Manufacturers: 

(1) ITT Engineered Valves; 
(2) Walworth; 
(3) Or equal. 

 
4. Sizes 4" and Larger:  Per ANSI/AWWA C509. 
 

a. Class: 150 psi, 125 Flat Face Flanged. 
b. Type: Resilient-Seated, Rising stem. 
c. Body: Cast Iron. 
d. Bonnet: Cast Iron. 
e. Disc: Rubber Coated Cast Iron. 
f. Seats: Resilient Rubber. 
g. Stem: Bronze. 
h. Operator: Manual, Handwheel or Worm gear with handwheel. 
i. Manufacturers: 

(1) ITT Engineered Valves; 
(2) Walworth; 
(3) Or equal. 

 
G. Plug Valves:  Non-Lubricated, Eccentric Plug 
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1. Sizes 4" and Larger: 
 

a. Class: 150 WOG, 125 Flat Face Flanged. 
b. Type: Non-Lubricated, Eccentric Plug, bubble-tight shut-off. 
c. Body: Cast Iron. 
d. Plug: Cast Iron. 
e. Seat: Buna-N. 
f. Operator: Manual, Worm gear with handwheel. 
g. Manufacturers: 

(1) Dezurik; 
(2) Pratt; 
(3) Or equal. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 HANDLING 
 
 

A. Pipe, fittings, and accessories shall be handled in a manner that will insure installation in sound, 
undamaged condition. 

 
B. Pipe and fittings with cement mortar or glass lining shall be handled with rubber covered hooks or 

other type of equipment to prevent damage to the cement lining. 
 

C. Bare fork lift arms, hooks, or chains shall not be inserted into open ends. 
 

D. Pipe and fittings in which the lining has been damaged shall be immediately removed from the job site 
and replaced. 

 
3.2 STORAGE 
 
 

A. All pipe and fittings shall be stored off the ground. 
 

B. Pipe ends shall be covered to prevent foreign matter from entering the pipe during storage. 
 

C. Pipe shall be stacked using suitable lumber between rows to prevent damage to pipe. 
 

D. Any pipe that becomes damaged or unidentifiable due to improper storage shall be rejected and 
immediately removed from the job site. 

 
3.3 REPAIR OF CEMENT MORTAR LINING 
 
 

A. When approved and witnessed by the INSPECTOR, small and readily accessible damaged areas of 
cement m ortar l ining m ay be r epaired i n c onformance w ith A NSI/AWWA C104/A21.4 and the 
following: 

 
1. Cut out the damaged lining to the metal, with square edges. 

 
2. Thoroughly wet the cut out area and adjoining lining. 

 
3. With the damaged area cleaned and the adjoining lining wet, spread the mortar evenly over the 

area to be patched. 
 

4. After the lining patch has become firm and adheres well to the surface, finish it with a wet 3" or 
4" paint brush or similar soft bristle brush. 
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5. The repaired lining shall be kept moist by tying canvas wet burlap over the ends of the pipe or 

fitting for 24 hours. 
 

6. After the lining patch is dry and hard, the asphaltic coating shall be replaced using approved 
coating material. 

 
B. Repair mortar shall be in conformance with ANSI/AWWA C104/A21.4 and the following formula: 

 
1. Cement Mortar mix by volume: 

 
3 parts Portland Cement 
2 parts clean sand 
Necessary clean water for 5" to 8" slump 

 
2. Sand shall be clean, free of clay, and screened through a No. 20 screen. 

 
3.4 CUTTING PIPE 
 

A. Cutting of pipe shall be done in a neat manner, without damage to the pipe or the lining. 
 

B. Cuts shall be smooth, straight, and at right angles to the pipe axis. 
 

C. Pipe shall be cut using a portable guillotine saw, abrasive wheel "cut-off" saw, or milling cutter only.  
Use of gas torches for cutting pipe will not be permitted. 

 
D. Field cut holes for saddles shall be with mechanical cutters.  Gas torch cutting will not be permitted. 

 
E. After cutting, the end of the pipe shall be dressed with a file or power grinder to remove all roughness 

and sharp edges. 
 

F. All damaged or removed cement mortar lining shall be repaired in accordance with Section 3.3 of 
these specifications. 

 
3.5 CLEANING 
 
 

A. The interior of all pipe and fittings shall be thoroughly cleaned of all foreign matter prior to installation, 
and shall be kept clean until the work has been accepted. 

 
B. Before jointing, all joint contact surfaces shall be wire brushed, wiped clean, and kept clean until 

jointing is completed. 
 
C. Flange faces shall be wire brushed and cleaned to remove all oil, grease, loose primer, mill scale or 

any other foreign matter which could affect the proper seating of the gasket. 
 

D. When pipe installation is stopped, precautions shall be taken to prevent foreign material from entering 
the pipe. 

 
E. Prior to testing, the entire pipeline shall be flushed until the flushing water runs clear and clean. 

 
F. Cleaning for final acceptance shall be in conformance with Section 02730, "Sanitary Sewer System 

Testing." 
 

G. Cleaning of fresh and potable water lines shall be in accordance with these specifications, County of 
Los Angeles Department of Health requirements, and shall be done under the supervision of the 
INSPECTOR and the Plant Fresh Water Supervisor. 
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3.6 ALIGNMENT 
 
 

A. Piping shall be installed to the lines and grades indicated on the Contract drawings. 
 

B. Pipelines intended to be straight shall be laid straight Deflections from a straight line or grade shall not 
exceed the values stipulated in Table 5 of ANSI/AWWA C600, unless specially designed approved 
bells and spigots are provided. 

 
C. Batter boards, laser beam equipment, or survey shall be used in all pipe installations to maintain 

alignment and grade. 
 

D. Batter boards, if used, shall be erected at intervals not to exceed 25 feet.  
 

E. All pipe subgrades shall be determined and checked by survey. 
 

F. If laser equipment is used, periodic elevation measurements shall be made with survey equipment to 
verify accuracy of grade or elevation.  If such measurements indicate thermal deflection of the laser 
due to differences between ground temperature and the air temperature within the pipe, steps shall be 
taken to prevent further thermal deflections. 

 
3.7 AS-BUILT DRAWINGS 
 

A. The CONTRACTOR shall provide surveyed "as-built" drawings for all piping installed. 
 

B. "As-built" drawings shall be provided for buried pipe installations as well as pipe installed in tunnels, 
galleries, inside buildings, or above ground outside. 

 
C. For bur ied pipe installations, surveyed "as-built" shall include the elevation and location of pipe, 

valves, and all other pertinent information on the installation, as well as all existing piping or structures 
in the immediate area. 

 
D. For buried pipe installations, survey shall be taken of location and elevations of all piping installed 

prior to any encasement or backfill. 
 

E. For buried, encased piping, survey shall be taken both prior to encasement and after the encasement 
is in place. 

 
F. Drawings shall be forwarded to the E NGINEER f or r eview and appr oval w ithin f ive day s af ter 

installation is completed. 
 

G. Progress payment w ill be w ithheld f or al l pipe installations f or which "as-built" drawings are not 
received as specified. 

 
3.8 LAYING PIPE 
 
 

A. Buried pipe shall be protected from lateral displacement by use of the specified pipe embedment 
and/or encasement. 

 
B. Under no circumstance shall pipe be laid in water. 

 
C. All pipes will be laid on native material unless otherwise indicated on the Contract drawings. 

 
D. All pi pe s ubgrade s hall be c ompacted t o 95% o f maximum dens ity per  A STM  D1557, unless 

otherwise indicated on the Contract drawings. 
 

E. All subgrade shall have compaction tests taken and be approved by the INSPECTOR prior to pipe 
installation. 
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F. When pipe laying is interrupted, or stopped at the end of the work shift, the open ends of pipe shall be 

sealed with a watertight plug, or other means acceptable to the INSPECTOR, to prevent water from 
entering the pipe. 

 
G. All fresh water and potable water piping shall be completely encased in blue concrete after testing per 

Section 3.21 of this specification.   No pipe will be encased prior to testing and without approval of the 
INSPECTOR. 

 
3.9 FIELD JOINTS 

 
 

A. All joints in buried locations shall be grooved-end type "flexible" joints unless otherwise indicated in 
these specifications or on the Contract drawings. 
 

B. All joints of piping above ground outside, in tunnels, galleries, or inside buildings shall be grooved-end 
type "rigid" joints unless otherwise indicated in these specifications or on the Contract drawings.  

 
C. All bur ied duc tile i ron pi pe j oints s hall be f ield c oated w ith a m inimum 12 mils of an approved 

thixotropic coal tar coating.  The coating shall cover the entire joint, including fasteners. This shall be 
in addition to the polyethylene encasement specified in Section 09800. 
 

D. When specified or indicated on the Contract drawings, bells on flush mounted wall castings and wall 
sleeves shall be mechanical joint type with tapped holes for tie rods or stud bolts. 
 

E. When specified or indicated on the Contract drawings, all wall castings other than flush mounted 
castings and wall sleeves shall be standard mechanical joint flanged joints as indicated. 
 

F. Insulating Connections:  All i nsulating c onnections s hall be i nstalled i n ac cordance w ith 
manufacturer's printed instructions.  Care shall be exercised to prevent damage to insulating fittings, 
while making up the joints. 
 

3.10 GROOVED END JOINTS 
 
 

A. When specified or indicated on the Contract drawings, grooved end couplings shall be installed in 
accordance with AWWA C606 and the manufacturer's recommendations and instructions. 

 
B. Completed joints in piping above grade or within tunnels, galleries or buildings shall be rigid and shall 

not allow angular deflection or longitudinal movement. 
 

C. Completed joints in buried piping shall be f lexible and shall al low l imited angular def lection and 
longitudinal movement, in accordance with the coupling manufacturer's recommended tolerances. 

 
D. Except for closure pieces approved by the INSPECTOR, field grooving of pipe will not be permitted. 

 
1. All field grooving allowed will be in strict accordance with AWWA C606. 

 
2. Only gr ooving t ools des igned f or c ut-grooving of  duc tile iron pi pe w ill be al lowed for field 

grooving.  Roll-grooving of field grooved pipe will not be allowed. 
 

3. Cut-grooving tools shall be designed to be driven around a stationary pipe, shall have integral 
pipe stop to provide proper groove depth, and stops in the tool to provide proper dimension 
from the pipe end to the groove ("A" dimension). 

 
4. Prior to beginning field grooving operations, the CONTRACTOR shall submit for approval the 

grooving tools intended for use. 
 

5. All field grooving will be done in the presence of and approved by the INSPECTOR.   
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E. The outside surface of the pipe between the groove and the pipe end shall be smooth and free from 
deep pits or swells. 

 
F. All rust, loose scale, oil, grease, and dirt shall be removed prior to installation of the coupler. 

 
G. Following installation and before backfill or encasement, all joints in buried piping shall be thoroughly 

coated with a minimum of 12 mils of approved coal tar coating.   
 

1. Joints may be wrapped with a minimum of 40 mils of approved pipe tape wrap. 
 
3.11 MECHANICAL JOINTS 
 
 

A. When specified or indicated on the Contract drawings, mechanical joints shall be carefully assembled 
in accordance with ANSI/AWWA C110/A21.10 and ANSI/AWWA C111/A21.11 and the 
manufacturer's recommendations. 

 
B. If ef fective s eating i s not  obtained, the j oint s hall be di sassembled, t horoughly c leaned, and 

reassembled. 
 

C. Bolts s hall be uni formly t ightened t o t he t orque v alues l isted i n A ppendix A  of  ANSI/AWWA 
C111/A21.11. 

 
D. Over tightening of bolts to compensate for poor installation will not be permitted. 

 
E. Holes in mechanical joints with tie rods shall be carefully aligned to permit installation of the tie rods. 

 
F. In f lange and m echanical j oint pi eces, hol es i n t he m echanical j oint bells and the flanges shall 

straddle the top (or side for vertical piping) centerline.  The top centerline shall be marked on each 
flange and mechanical joint piece at the foundry. 

 
G. Minimum Number of Tie Rods:  

 
PIPE SIZE OPERATING PRESSURE (PSI) 
 
      50   75  100  125  150  200   
 
3", 4", 6" 2 2 2 2 2 2 
 

8" 2 2 2 2 4 4 
 

10" 2 4 4 4 4 6 
 
12" 2 4 4 6 6 6 
 
14" 4 6 6 8 8 10 
 
16" 6 6 6 8 8 12 
 
18" 6 6 8 10 10 
 
20" 8 10 10 10 12 
 
24" 10 10 12 16 
 
30" 6 8 10 12 14 18 
 
36" 8 10 14 16 20 
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PIPE SIZE OPERATING PRESSURE (PSI) 
 
      50   75  100  125  150  200   

 
42" 6 8 12 14 16 22 
 
48" 8 10 14 18 20 28 

 
3.12 PUSH-ON JOINTS 
 
 

A. When specified or indicated on the Contract drawings, joints shall be installed in conformance with 
ANSI/AWWA C111/A21.11 and the pipe manufacturer's instructions and recommendations for proper 
jointing operations. 

 
B. All joint surfaces shall be properly lubricated with approved heavy vegetable soap solution 

immediately before the joint is completed. 
 

C. Lubricant shall be suitable for use in potable water, shall be stored in closed containers, and shall be 
kept clean at all times.  

 
D. Each spigot end of the pipe shall be suitably beveled to facilitate assembly. 

 
3.13 FLANGED JOINTS 
 
 

A. When specified or indicated on the Contract drawings, flanges shall conform to ANSI B16.1, B16.2, 
and B21.10. 

 
B. Bolts shall be tightened gradually and at a uniform rate to facilitate uniform gasket compression. 

 
C. Care shall be taken when connecting to pumping equipment to insure that pipe stresses are not 

transmitted to the pump flanges. 
 

D. All flanged piping connecting to pumping equipment shall be permanently supported so that accurate 
matching of  bol t holes and uni form contact over the entire surface of abutting pump and piping 
flanges are obtained before the installation of any bolts in these flanges. 

 
E. Pump connection piping shall be free to move parallel to its longitudinal centerline while the bolts are 

being tightened. 
 

F. Each pump shall be leveled, aligned, and placed into position, but shall not be grouted until the initial 
fit-up and alignment of the pipe is completed. 

 
G. Each pump shall be grouted before final bolting of the connecting piping. 

 
3.14 FLANGED COUPLING ADAPTERS 
 
 

A. When specified or indicated on the Contract drawings, flanged coupling adapters shall be installed in 
strict accordance with manufacturer's recommendations and instructions. 

 
3.15 MECHANICAL COUPLINGS 
 
 

A. When specified or indicated on the Contract drawings, mechanical couplings shall be installed in 
accordance with the manufacturer's recommendations and instructions. 

 
B. A space of at least 1/4", and not more than 1", shall be left between the pipe ends. 
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C. All assembly bolts shall be uniformly tightened so that the coupling is free from leaks and all parts of 
the coupling are square and symmetrical with the pipe. 

 
D. Following installation of the coupling, damaged areas of shop coatings of the pipe and coupling shall 

be repaired to the satisfaction of the INSPECTOR. 
 
3.16 WALL CASTINGS 
 
 

A. Unless otherwise specified or indicated on the Contract drawings, wall castings shall be provided 
where ductile iron pipe passes through concrete walls. 

 
B. Where a flange and mechanical joint piece is to connect to a mechanical joint wall casting, the bolt 

holes in the bell of the wall casting shall straddle the top (or side for vertical piping) center line of the 
casting and shall align with the bolt holes in the flange and mechanical joint piece.  The top center line 
shall be marked on the wall casting at the foundry. 

 
3.17 WALL SLEEVES 
 
 

A. Wall sleeves are to be provided where ductile iron pipe passes through concrete floors and where 
otherwise specified or indicated on the Contract drawings. 

 
B. Wall sleeves are to be sealed using modular casing seals ("link seals") and approved caulking on 

both sides of the floor penetration. 
 
3.18 REDUCERS 
 
 

A. Reducers, adjacent to flow meters and pumps or in other locations as specified or indicated on the 
Contract drawings, shall be eccentric pattern, installed with the straight side on top so that air traps 
are not formed.  All other reducers shall be concentric pattern. 

 
3.19 OUTLETS 
 
 

A. Where a 12" or smaller branch outlet is specified or indicated on the Contract drawings, and the 
diameter of the line pipe is at least twice the diameter of the branch, either a tee or factory welded-on 
boss shall be used. 

 
B. Connections of gauges to 6" and smaller pipe shall be made using a tee complete with blind flange 

drilled and tapped to accept the gauge piping specified. 
 

C. Connections of gauges to 8" and larger piping shall be made by means of a factory welded-on boss.   
 

D. Tapping saddles shall be used for "hot taps" in specified instances or as shown on the Contract 
drawings. 

 
1. Use of tapping saddles must be approved in writing by the ENGINEER prior to use in every 

instance. 
 
3.20 CONNECTIONS TO EXISTING PIPING 
 
 

A. Connections bet ween new  work and ex isting pi ping s hall be m ade us ing f ittings submitted and 
approved by the ENGINEER for each separate condition encountered. 
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B. Each connection to existing pipe shall be made at a time and under conditions which will least impact 
normal plant operations, and as authorized in writing by the ENGINEER. 

 
C. The CONTRACTOR is responsible for making provisions for cutting of existing pipe when necessary, 

using approved mechanical means.  Flame cutting of pipe will not be allowed. 
 

D. The C ONTRACTOR i s r esponsible f or m aking pr ovisions f or dew atering ex isting lines and for 
disposal of water from the dewatering operation. 

 
E. Prior to construction, the CONTRACTOR shall submit for review and approval detailed procedures for 

pressure testing and the making of final connections to existing lines. 
 

F. When connecting to existing fresh and potable water lines, all new piping and fittings shall be cleaned 
and disinfected prior to making the connection. 

 
1. Provisions shall be made to prevent any cross-connection and contamination of existing lines. 

 
2. Trench water, mud, or other contaminants shall not be allowed to enter the lines. 

 
G. The CONTRACTOR is responsible for disinfection and chlorination of all fresh and potable water lines 

after connections are made in conformance with these specifications. 
 
3.21 CONCRETE ENCASEMENT 
 
 

A. All fresh water and pot able water piping shall be encased in blue concrete, per the detail in the 
Contract drawings. 

 
B. All other pipe encasement shall be installed where indicated on the Contract drawings, per the detail 

in the Contract drawings. 
 

C. Concrete and r einforcement f or enc asement s hall be as  s pecified i n t he c ast-in-place c oncrete 
section. 

 
D. All pipes to be encased shall be suitably supported and blocked in proper position. 

 
E. All pipes to be encased shall be anchored to prevent floating. 

 
F. All pipes to be encased shall be tested as specified and the INSPECTOR will approve the pipe 

installation prior to encasement. 
 
3.22 REACTION ANCHORAGE 
 
 

A. All buried piping shall have thrust blocks placed at all changes of direction, tees, y-branches, valves, 
and at ends of pipe runs. 

 
B. All pi ping w ith m echanical c ouplings or  m echanical j oints s ubject t o i nternal pr essure s hall be 

anchored to prevent separation of joints. 
 

C. All mechanical joint tees, y-branches, bends deflecting 22-1/2 degrees or more, and plugs which are 
installed in piping shall be provided with approved retainer glands. 

 
D. When placing thrust blocks, the concrete shall extend from the pipe to solid, undisturbed earth, and all 

joints shall remain accessible for repair. 
 

E. The dimensions of all concrete blocking shall be as indicated on the Contract drawings, or as directed 
by the INSPECTOR to accommodate field conditions. 
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F. If adequate support against undisturbed earth cannot be obtained, metal harness anchorages shall be 
provided. 

 
1. Metal harness anchorages shall consist of steel rods extending across the joint and securely 

anchored to the pipe. 
 

G. All reaction anchorage and/or seismic anchorage shall be installed prior to pressure testing of any 
pipe. 

 
H. Seismic anchorage for piping installed above ground outside, inside tunnels, galleries, or buildings 

shall be in conformance with the City of Los Angeles Building Code. 
 
3.23 PRESSURE AND LEAKAGE TESTING 
 
 

A. All pipe installations shall be hydrostatically tested for a period of two hours at pressure specified. 
 

B. All pressure testing shall be done in the presence of, and approved by, the INSPECTOR. 
 

C. All pipe supports and r eaction anchorage/seismic anchorage must be installed prior to pressure 
testing. 

 
1. Buried pipe may be center-loaded to preclude movement prior to testing. 

 
D. The high point of all pipe installed shall be vented. 

 
E. All leaking piping must be completely retested following repairs of leaks. 

 
F. Acceptable leakage is zero. 

 
G. If changes are made to piping installation after initial testing, such as  addition of valves, routing 

changes, branches, etc., the entire line must be retested. 
 

H. Testing against valves will not be permitted.  All sections of pipe to be tested must be blind-flanged. 
 

I. All pipelines tested shall be approved by the INSPECTOR, and a Pipeline Test Report completed for 
each test. 

 
3.24 DISINFECTION 
 
 

A. Disinfection of ductile iron pipe shall be performed in conformance with Section 02730, "Sanitary 
Sewer System Testing." 
 

3.25 VALVE INSTALLATION AND TESTING 
 
 

A. Installation and field testing of valves shall be per formed i n ac cordance w ith m anufacturer's 
recommendations, AWWA Standards, and the applicable provisions of Section 15615, "Treatment 
Plant Valves, General." 
 

B. All field testing shall be witnessed and approved by the INSPECTOR. 
 
 
 

* * * * * * 
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PIPELINE TEST REPORT 
 
 
DATE:___________________________ 
 
JOB NUMBER:_____________________     ELEMENT:_______________________________ 
 
INITIAL TEST:_____  RETEST:_____ 
 
SYSTEM TESTED:____________________________________________________________ 
 
SECTION TESTED:____________________________________________________________ 
 
  PLAN 
PAGE#:________________________________________________________________ 
 
PIPE MATERIAL:______________________________________________________________ 
 
TYPE OF TEST:______________________________________________________________ 
 
TEST MEDIUM:_______________________________________________________________ 
 
TEST PRESSURE:____________________________________________________________ 
 
TEST DURATION:_____________________________________________________________ 
 
TEST START TIME:__________________________FINISH:___________________________ 
 
PRESSURE LOSS/GAIN:_______________________________________________________ 
 
REASON FOR LOSS/GAIN:_____________________________________________________ 
 
 ___________________________________________________________________________ 
 
ACTION TAKEN:______________________________________________________________ 
 
                           _______________________________________________________________ 
 
 
TEST PERFORMED BY:________________________________________________________ 
                                                  Print Name 
 
____________________________________________________________________________ 
DATE                     NAME OF CONTRACTOR 
 
 
TEST WITNESSED AND ACCEPTED BY:__________________________________________ 
                                                     Print Name 
 
____________________________________________________________________________ 
     DATE               BUREAU OF CONTRACT ADMINISTRATION 
 
 
c/c  City of Los Angeles Project Engineer 
Project Test Report File  
DIV15.MCH\15005.WP 
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SECTION 15770 
PIPE SUPPORTS AND MECHANICAL JOINT RESTRAINTS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall provide all tools, supplies, materials, equipment, and all labor necessary for 
the furnishing, construction, and installation of all pipe supports, hangers, guides, and anchors shown, 
specified, or required for a complete and operable piping system, in accordance with the requirements 
of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 15610 Piping, General. 
 

B. Section 09800 Protective Coating. 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 
 

B. Comply with the current provisions of the following Codes and Standards. 
 

ANSI/ASME B31.1 Power Piping 
 

ASTM A 123 Specifications for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products 

 
1.4 CONTRACTOR SUBMITTALS 
 

A. Shop Drawings:  The CONTRACTOR shall furnish complete shop drawings of all pipe supports, 
hangers, anc hors, and gui des, as  w ell as  c alculations f or s pecial supports and anchors, in 
accordance with GENERAL REQUIREMENTS. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Comply with testing procedures as specified in the reference standards. 
 

B. The CONTRACTOR shall comply with SAMPLING, TESTING, AND FABRICATION INSPECTION of 
the General Requirements, as required by the INSPECTOR. 

 
C. Inspection of pipe support manufacturing and fabrication shall be conducted at the discretion of the 

INSPECTOR.  The CONTRACTOR shall be responsible for providing access to manufacturing and/or 
fabrication facilities at all times when so requested by the INSPECTOR. 
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PART 2 -- PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 
 

A. Code Compliance:  Code Compliance:  All pipe supports shall comply with the City of Los Angeles 
Building Code Seismic Zone IV requirements and Section 2-2312 of the State Building Code, Part 2, 
Title 24, California Administrative Code, as applicable. 

 
1. All supports and parts thereof shall conform to the requirements of ANSI/ASME B31.1 unless 

otherwise supplemented or modified by these specifications. 
 

2. Supports and mechanical joint restraints for plumbing piping shall comply with the latest edition 
in effect of the City of Los Angeles Plumbing Code. 

 
3. Supports for Heating, Venting, and Air Conditioning shall comply with the latest edition in effect 

of the City of Los Angeles Mechanical Code. 
 

B. Structural Members:  Wherever possible, pipes shall be attached to structural members.  Where it is 
necessary to frame structural members between existing members, such supplementary members 
shall be pr ovided by  t he C ONTRACTOR at  no addi tional c ost t o the CITY.  All supplementary 
members shall be in ac cordance w ith t he r equirements of  t he bui lding c ode and t he A merican 
Institute of Steel Construction. 

 
C. Pipe Hangers:  Pipe hangers shall be capable of supporting the pipe in all conditions of operation.  

They shall allow for free expansion and contraction of the piping, and shall prevent excessive stress 
on equipment.  All hangers shall have a means of vertical adjustment after erection.  Hangers shall be 
designed so that they cannot become disengaged by any movement of the supported pipe.  Hangers 
subject to shock, seismic disturbances, or thrust imposed by the actuation of safety valves, shall 
include hydraulic shock suppressors.  All hanger rods shall be subject to tensile loading, only. 

 
D. Hangers Subject to Horizontal Movements:  At hanger locations where lateral or axial movement is 

anticipated, suitable linkage shall be provided to permit such movement.  Where horizontal pipe 
movement is greater than ½-inch, or where the hanger rod deflection from the vertical is greater than 
4 degrees from the cold to the hot position of the pipe, the hanger rod and structural attachment shall 
be offset in such a manner that the rod is vertical in the hot position. 

 
E. Spring-Type Hangers:  Spring-type pipe hangers shall be provided for piping subject to vibration or 

vertical expansion and c ontraction, such as  engine exhausts and similar piping.  All spring-type 
hangers shall be sized to the manufacturer's printed recommendations and the loading conditions 
encountered.  Variable spring supports shall be provided with means to limit misalignment, buckling, 
eccentric loading, or to prevent overstressing of the spring, and with means to indicate at all times the 
compression of the spring.  The support shall be designed for a maximum variation in supporting 
effort of 25 percent for the total travel resulting from thermal movement. 

 
F. Thermal Expansion:  Wherever expansion and contraction of piping is expected, a sufficient number 

of expansion loops or joints shall be provided, together with the necessary rolling or sliding supports, 
anchors, guides, pivots, and restraints.  They shall permit the piping to expand and contract freely in 
directions away from the anchored points and shall be structurally suitable to withstand all loads 
imposed. 

 
G. Heat Transmission:  Supports, hangers, anchors, and guides shall be so designed and insulated, that 

excessive heat will not be transmitted to the structure or to other equipment. 
 

H. Riser Supports:  Where practical, risers shall be supported on each floor with riser clamps and lugs, 
independent of the connected horizontal piping. 
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I. Freestanding Piping:  Free-standing pipe connections to equipment, like chemical feeders, pumps, 
etc., shall be firmly attached t o f abricated s teel f rames m ade of  angl es, c hannels, or  I -beams 
anchored to the structure.  Exterior, free-standing overhead piping shall be supported on fabricated 
pipe stands, consisting of pipe columns anchored to concrete footings, with horizontal, welded steel 
angles and U-bolts or clamps, securing the pipes. 

 
J. Submerged Supports:  All submerged piping shall be supported with hangers, brackets, clips, or 

fabricated supports and anchors of Type 316 Stainless Steel. 
 

K. Point Loads:  All meters, valves, equipment, and other point loads shall be independently supported to 
prevent undue pipe stress and failure.  No meter, valve, or other equipment shall be supported by the 
piping. 

 
L. Noise Reduction:  To reduce transmission of noise in piping systems, all copper tubes in buildings 

and structures shall be wrapped with a 2-inch wide strip of rubber fabric or similar, suitable material, 
at each pipe support, bracket, clip, or hanger. 

 
M. All anchor bolts installed as part of a pipe support system, regardless of location or application, shall 

be manufactured of Type 316 Stainless Steel. 
 

N. All hanger rods, bolts, u-bolts, turn buckles, aircraft cable, nuts, and washers shall be Type 316 
stainless steel. 

 
O. No " all t hread" r od w ill be al lowed.  A ll hanger  r ods w ill be s olid rod threaded as necessary to 

accommodate the hanger. 
 

P. Pipe supports for brass and copper pipe shall be copper plated, or insulators provided.  Protection 
shall be in the form of a rubber insert between the pipe and the support. 

 
Q. Rubber hose and flexible tubing shall be provided with continuous angle or channel support. 

 
R. Unless otherwise indicated on the drawings, piping shall be supported @ 1-1/2" out from the face of 

walls and at least 3" below ceilings. 
 
2.2 MANUFACTURED SUPPORTS 
 
 

A. Unless otherwise specified or indicated, pipe supports shall be fabricated of manufacturer's standard 
materials. 

 
B. Manufacturers: 

 
1. B-Line; 

 
2. Anvil; 

 
3. Carpenter & Patterson; 

 
4. Or equal 

 
2.3 MECHANICAL JOINT RESTRAINTS 
 
 

A. The mechanical joint restraint shall be incorporated into the design of the follower gland.  The restraint 
mechanism shall consist of a plurality of individually actuated gripping surfaces to maximize restraint 
capability.  Glands shall be manufactured of ductile iron conforming to ASTM A536-80. 

 
1. The gland shall be such that it can replace the standardized mechanical joint gland and can be 

used with the s tandardized m echanical j oint gland and can be used with the standardized 
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mechanical joint bell conforming to ANSI/AWWA C111/A21.11 and ANSI/AWWA C153/A21.53 
of latest version. 

 
2. The restraining glands shall have a pressure rating equal to that of the pipe on which it is used.  

The restraining glands s hall hav e been t ested t o U NI-B-13-92, be l isted by  U nderwriters 
Laboratories, and be approved by Factory Mutual. 

 
B. Manufacturers: 

 
1. Carpenter & Patterson; 

 
2. B-Line; 

 
3. Anvil; 
 
4. Michigan; 
 
5. Unistrut; 

 
6. Or Equal 

 
2.4 COATING 
 
 

A. Galvanizing:  Unless specified to be fabricated of stainless steel, all fabricated pipe supports shall be 
blasted to a white clean condition after fabrication and hot-dip galvanized in accordance with ASTM 
123. 

 
B. Other Coatings:  Other t han those s upports s pecified t o be m anufactured of  s tainless s teel, al l 

manufactured pipe  supports shall receive protective coatings in accordance with the requirements of 
Section 09800 "Protective Coating".  "Protective Coating" s hall be appl ied i n addi tion t o hot -dip 
galvanizing.  Galvanizing is not to be considered as a "Protective Coating". 

 
C. The CONTRACTOR is responsible for requesting SHOP INSPECTION of all hot-dip galvanizing of 

pipe supports. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. General:  All pipe supports, hangers, brackets, anchors, guides, inserts and seismic bracing shall be 
fabricated per these specifications and i nstalled i n ac cordance w ith t he s pecified s pacings and 
manufacturer's approved submittals per ANSI/ASME B31.1.  All concrete inserts for pipe hangers and 
supports shall be coordinated with the form work and installed per approved drawings. 

 
B. All embedded pipe supports shall be in place prior to placement of cast-in-place concrete. 

 
C. Power actuated drive pins are not acceptable for installing pipe hangers. 

 
D. Any pipe supports/hangers installed in existing concrete shall be anchored by the use of Type 316 

Stainless Steel anchors. 
 

E. Contact between dissimilar metals shall be prevented. Dissimilar metals shall be isolated by the use 
of approved coal tar epoxy, zinc chromate, or approved isolation pads. 

 
F. All connect points for hanger rods shall be locked off using lock nuts or double nuts. 
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3.2 FABRICATION 
 
 

A. Shop Inspection:  Shop inspection shall be required for all welded pipe hangers and supports.  It shall 
be the responsibility of the CONTRACTOR to request shop inspection as required. 

 
 
 

* * * * * * 
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SECTION 15780 
PIPING IDENTIFICATION SYSTEMS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish, mark, and install identification devices for all exposed piping and 
piping in accessible chases and areas above ceilings with panels, and valves using color bands, 
lettering, flow direction arrows, and related permanent identification devices, and all appurtenant 
works, in accordance with the requirements of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 09800 Protective Coating   
 

B. Divisions 11 and 15 - Piping, Valves and Appurtenances as applicable. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS.  
 
1.4 CONTRACTOR SUBMITTALS 
 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS. 
 

B. The following submittals and specific information shall be provided: 
 

1. The CONTRACTOR shall submit samples of all types of identification devices to be used in the 
work. 

 
2. The CONTRACTOR shall submit to the ENGINEER, for approval, a list of suggested wording 

for all valve tags prior to fabrication. 
 
1.5 QUALITY ASSURANCE (NOT USED) 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 IDENTIFICATION OF PIPING 
 
 

A. All exposed piping and piping in accessible chases and areas above ceilings with panels, including 
stainless steel, galvanized steel, copper, PVC, and Fiberglass RTR piping, shall be completely and 
totally painted for identification purposes.  Piping shall be identified with lettering or tags designating 
the service of each piping system, shall have flow directional arrows, and shall be completely  painted 
and color coded as scheduled below.  All piping scheduled to be color coded shall be completely 
painted or coated with the indicated colors. 
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B. Each pi pe i dentification s hall c onsist of  c olor c oding i n ac cordance w ith Paragraph 3.4 
IDENTIFICATION SCHEDULE, a painted label and a directional flow arrow.  The painted label and 
directional arrow shall be placed between color bands.  When more than one color band is used the 
different color bands shall be painted adjacent.  Piping identification shall be located in accordance 
with Paragraph 3.3 PIPE IDENTIFICATION LOCATION. 

 
C. Color Bands and Arrows:  Pipe color bands shall be painted on the pipe.  Paper or plastic banding of 

pipe shall not be acceptable.  Arrows shall be of the same color as the lettering and shall point away 
from the lettered labels in the direction of the flow.  Chlorinated service shall be identified by a yellow 
second band.   

 
1. Color band size shall be as follows: 

 
Pipe Size     Color Band Size 

 
less than 1" diameter   1" wide 

 
1" to 12" diameter    1 pipe diameter wide 

 
greater than 12" diameter   12" wide 

 
2. Yellow Second Band: 

 
Pipe Size     Color Band Size 

 
less than 1" diameter   ½" wide 

 
1" to 12" diameter    ½ pipe diameter 

 
greater than 12" diameter   6" wide 

 
D. For cases w here t here ar e i nsulated l ines w rapped w ith al uminum s heathing, s tainless s teel 

sheathing, or gray fabric, the background color shall be applied to a 24 inch length of pipe section and 
color band centered within the 24 inch field of background color. 

 
E. Paint Colors:  Paint colors shall conform to the following designations: 

 
Color Federal Number 
 
Light Blue 15200 
 
Dark Blue 15102 
 
Red 11105 
 
Yellow 13655 
 
Orange 12246 
 
White 17875 
 
Light Brown 10219 
 
Dark Brown 10080 
 
Light Green 34540 
 
Green 14187 
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Color Federal Number 
 
Black 17038 
 
Silver 17178 
 
Grey 16314 
 
Purple 27144 
 
Purple* Pantone 512C 
 

*For Reclaimed Water per Los Angeles County Reclaimed Water Advisory Committee. 
 

F. Lettering:  Contents identification labels shall be stenciled directly on pipes.  Black identification letters 
shall be used where the background pipe color is light, and white identification letters where the 
background color is dark.  The size of the letters for identification labels shall be as follows: 

 
Pipe Outside Diameter   Letter Size 

 
5/8" to 1"    5/16" high 

 
1" to 3"    3/4" high 

 
over 3"    2" high 

 
2.2 EXISTING IDENTIFICATION SYSTEMS 
 
 

A. In installations where existing piping identification systems have been established, the 
CONTRACTOR shall continue to use the existing system.  Where existing identification systems are 
incomplete, utilize the existing system as far as practical and supplement with the specified system.  
The objective is to fully identify all new piping, valves and appurtenances to the level specified herein. 

 
2.3 IDENTIFICATION OF VALVES AND SHORT PIPE LENGTHS 
 
 

A. Identifying devices for valves and the sections of pipe that are too short to be identified with color 
bands, lettered labels, and arrows shall be identified with metal tags as specified herein. 

 
B. Metal tags shall be of stainless steel with embossed lettering.  All tags shall be designed to be firmly 

attached to the valves or short pipes or to the structure immediately adjacent to such valves or short 
pipes. 

 
2.4 IDENTIFICATION OF PIPE 5/8 INCH OR SMALLER 
 
 

A. Where the outside diameter of  pipe or  pipe covering is 5/8 inch or  smaller, m etal tags shall be 
provided instead of lettering.  Tags shall have the specified identifying lettering stamped in the tag and 
shall be f astened to the pipe with suitable chains.  Metal tags and chains shall be aluminum or  
stainless steel.  Where tags are used, pipe shall be color coded as specified in Paragraph 3.4. 

 
2.5 MISCELLANEOUS 
 
 

A. Electrical conduit shall be painted to match ceiling or wall surfaces as directed by the Engineer. 
 

B. Vent lines shall be painted to match the surfaces that they adjoin. 
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C. Valve handwheels and levers shall be painted red. 
 

D. Hoist hooks and blocks shall be painted yellow with black stripes. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. All labels and i dentification tags shall be installed in accordance with the manufacturer's printed 
instructions, and shall be neat and uniform in appearance.  All such tags or labels shall be readily 
visible from all normal working locations. 

 
3.2 VALVE TAGS 
 
 

A. Valve tags shall be permanently attached to the valve or structure by means of 2 stainless steel bolts 
or screws. 

 
B. The wording on the valve tags shall des cribe t he ex act f unction of  eac h v alve, e. g., " HWR-

BALANCING," "CLS THROTTLING", "RAS-PUMP SHUT-OFF," etc. 
 
3.3 PIPE IDENTIFICATION LOCATION 
 
 

A. Straight lines of pipe shall be identified at intervals of 30 feet maximum, and at least once in each 
room unless otherwise directed by the Engineer.  

 
B. Piping shall also be identified at a point approximately within 2 feet of all turns, ells, valves, and on the 

upstream side of all distribution fittings or branches and on both sides of each floor, wall or barrier 
through which the line passes.   

 
C. For pipe runs of 50 feet or less the distance between bands shall be 30 inches.  For pipe runs of 50 

feet or more, spacing between bands shall be 72 inches. 
 

D. Sections of pipe that are too short to be identified with color bands, lettered labels, and directional 
arrows shall be tagged and identified similar to valves. 

 
3.4 IDENTIFICATION SCHEDULE 
 
 

A. Application of identifying devices shall conform to the following color codes, or match existing color 
code as directed by the ENGINEER. 
 
MATERIAL IN PIPE   BACKGROUND COLOR/BAND COLOR(S) 

 
Potable Water (RP Device)  Light Blue 

 
Fresh Water (Air Gap)  Light Blue 

 
Industrial and/or Cooling Water   

 
LPE    Dark Blue/Red 
MPE    Dark Blue/Red 
HPE    Dark Blue/Red 
HPE (continuously chlorinated)  Dark Blue/Red/Yellow 
Fire Water   Red 
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MATERIAL IN PIPE   BACKGROUND COLOR/BAND COLOR(S) 

 
Industrial and/or Cooling Water (continued)  

 
Industrial Water  Dark Blue 
Cooling Water Supply-Plant Effluent  Dark Blue/Red 
Cooling Water Return-Plant Effluent  Dark Blue/Red 
Cooling Water Return-Industrial Water  Dark Blue 
Cooling Water Supply-Industrial Water  Dark Blue 
Reclaimed Water  Purple’ (Pantone 512 C) 
Final Effluent  Dark Blue/Red 
Irrigation (continuously chlorinated eff.)  Dark Blue/Red/Yellow 

 
Chemical Supply Lines (Extremely Dangerous)     

 
Chlorine (gas or liquid)  Yellow 
Chlorine Solution  Yellow 
Sodium Hydroxide  Yellow 
Chlorinator Vent And Detection Lines  Yellow 
Hydrazine   Yellow 
Lime Slurry   Yellow 
Sodium Hypochlorite  Yellow 
Ferric Chloride  Yellow 
Ferrous Chloride  Yellow 
Phosphoric Acid  Yellow 
Concentrated Sulfuric Acid  Yellow 
Dilute Sulfuric Acid  Yellow 
Chemical Draw and Vent  same color as the chemical line 
Dilute Acid   Yellow 

 
Chemical Supply Lines  

 
Polymer-Anionic  White/Yellow 
       -Cationic  White/Yellow 
       -Nonionic  White/Yellow 
       -Dist.   White/Yellow 
       -Effluent  White/Yellow 
Chemical Draw and Vent  same color as the chemical line 
Sulfite/Bisulfite Scrubbing Liquid  White/Yellow 
Stratford Solution (Scrubbing Liquor)  White/Yellow 

 
Sludge/Ash Transport and Process Lines 

 
Blended Sludge  Dark Brown 
Bottom Sludge  Dark Brown 
Centrate (from digested sludge dewatering) Dark Brown/Dark Blue 
Centrate (H2S Scrubbing)  White/Yellow 
Circulated Sludge  Dark Brown 
Digested Sludge  Dark Brown 
Sulfur Slurry (H2S Scrubber)  Dark Brown 
Sludge Filtrate  Dark Brown/Dark Blue 
Raw Sludge   Dark Brown 
Screened Digested Sludge  Dark Brown 
Waste Activated Sludge  Light Brown 
Digester Cleanings  Dark Brown 
Digested Sludge to Screenings  Dark Brown 
Digested Sludge to Blending Tanks  Dark Brown 
Digested Sludge Recirculated/Transfer  Dark Brown 
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MATERIAL IN PIPE   BACKGROUND COLOR/BAND COLOR(S) 
 

Sludge/Ash Transport and Process Lines (continued) 
 
Digested Sludge Withdrawal  Dark Brown 
Thickened Waste Activated Sludge  Light Brown 
Return Activated Sludge  Light Brown 
Thickener Subnatant  Light Brown/Dark Blue 
Thickener Subnatant Overflow  Light Brown/Dark Blue 
Cyclone Effluent  Dark Brown/Dark Blue 
Grit    Dark Brown 
Mixed Liquor  Light Brown 
Thickener Pressurized Recycle  Light Brown/Dark Blue 
Scum    Dark Brown 
Ash (hydraulic)  Light Brown 
Processed Condensate  Dark Blue/Light Brown 
Process Effluent  Dark Blue/Red 
Final Clarifier Influent  Light Brown 

 
Pneumatic Transport Lines 

 
Sludge Derived Fuel  Light Green/Orange 
Hot Ash    Light Green/Yellow 
Sand Transport  Light Green 

 
Air and Vacuum Supply Lines 

 
Oxygen (gaseous)  Purple/Black 
Oxygen (liquid)  Purple/Black 
Combustion Air  Green 
Compressed Air (non-instrument)  Green/Red 
Instrument Air  Green/White 
Process Air   Green 
Product Air   Green/Light Green 
Foul Air    Green/Grey 
Nitrogen (liquid)  Green/Black 
Nitrogen (gaseous)  Green/Black 
Vacuum   Green 
Vent Duct   same as line color 

 
Boiler Waters 

 
Boiler Feedwater Makeup  Dark Blue/Orange 
Boiler Feedwater   Dark Blue/Orange 
Continuous Blow-down  Dark Blue/Orange 
Demineralized Water  Dark Blue/Orange 
H. P. Condensate  Dark Blue/Orange 
L. P. Condensate  Dark Blue/Orange 
M. P. Condensate  Dark Blue/Orange 
Intermittent Blow-down  Dark Blue/Orange 
Softened Water  Dark Blue/Yellow 
Reverse Osmosis Treated Water (permeate) Dark Blue/Orange 

 
Steam 

 
L. P. Steam   Orange/Red 
M. P. Steam  Orange/Red 
H. P. Steam   Orange/Red 
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MATERIAL IN PIPE   BACKGROUND COLOR/BAND COLOR(S) 
 

Lube and Hydraulic Oils 
 

Hydraulic Oil Supply  White/Orange 
Hydraulic Oil Return  White/Orange 
Lube Oil   White/Orange 
Drain Oil   White/Orange 
Oil Vapor   White/Orange 
Grease    White/Orange 
Defoamant-Sludge Blending Tanks (Kerosine) White/Orange 

 
Carver-Greenfield Process Oils 

 
Recovered Oil  Light Brown/Red 
Fluidized Oil Makeup/Supply  Light Brown/Red 
Oil/Sludge Slurry  Dark Brown/Red 
Addback Slurry  Dark Brown/Orange 
Centrate Oil   Light Brown/Yellow 
Sludge Oil   Black/Red 
Oil Vapor   White/Red 

 
Fuel Supply 

 
Natural Gas/LNG/Propane  Orange 
Digester Gas:  LP, MP, and HP  Orange 

  Diesel  Orange 
 

Lab 
 

Distilled Water  Dark Blue/Orange 
Salt Water   Dark Blue/Light Green 

 
Miscellaneous 

 
Equipment Vent  same as equipment 
Sample Line  same as line or  equi pment bei ng 

sampled 
Spare Chemical  same as chemical 

 
Sanitary Sewer/Storm Drains 

 
Roof Drain   Black or same color as bldg walls 
Plant Drain   Black 
Storm Drain   Black 
Sump Pump Discharge  Black 
Sanitary Sewer  Black 
Sanitary Vent  Black 
Influent Raw Sewage (up to primary tanks) Grey 
Demineralized Waste  Black/Yellow 
Reverse Osmosis Reject  Black 

 
 
 

* * * * * * 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 MISCELLANEOUS VALVES 
W.O. NO. EW40019F 15830-1 

SECTION 15830 
MISCELLANEOUS VALVES 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install miscellaneous valves as shown and as specified 
herein, complete and operable including accessories and, where designated, operators, in 
accordance with the requirements of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 15615 Treatment Plant Treatment Plant Valves, General. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS and Section 15615 
"Treatment Plant Valves, General." 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS and Section 15615 
"Treatment Plant Valves, General." 

 
1.5 QUALITY ASSURANCE 
 
 

A. QUALITY ASSURANCE shall comply with the quality requirements specified in RELATED WORK 
SPECIFIED ELSEWHERE above. 

 
B. All valves shall be tested in accordance with manufacturer's recommendation and applicable 

AWWA/ANSI specifications 
 

C. Shop Inspection:  All valves shall be shop inspected in accordance with Section 15615, 1.5(c) of 
these specifications. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 AIR-VACUUM AND AIR-RELEASE VALVES 
 
 

A. Sewage Air and Vacuum Valves:  Sewage air and vacuum valves shall be capable of venting 
large quantities of air while pipelines are being filled, and allowing air to re-enter while pipelines 
are being drained.  They shall be of the size shown, with flanged or screwed ends to match piping. 
Valves shall be designed for minimum 150 psi water-working pressure, unless otherwise shown. 
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B. Sewage Air-Release Valves:  Sewage air-release valves shall vent accumulating air while system 
is in service and under pressure and be of the size shown and shall meet the same general 
requirements as specified for air and vacuum valves except that the vacuum feature will not be 
required.  They shall have long float stems and bodies to minimize clogging. They shall be 
designed for a minimum water-working pressure of 150 psi, unless otherwise shown. 

 
C. Sewage Combination Air Valves:  Sewage Combination air valves (SCAV) shall combine the 

characteristics of air and vacuum valves and air release valves by exhausting accumulated air in 
systems under pressure and releasing or re-admitting large quantities of air while a system is 
being filled or drained, respectively.  They shall have the same general requirements as specified 
for air and vacuum valves. 

 
D. Sizing of orifices in valves shall consider the maximum pumping rate of the system as the fill rate 

of the pipeline. 
 
E. Materials: 

 
Component Material 

Body, cover Cast iron, ASTM A126, Grade B 

Float Type 316 SS, ASTM A240 

Seat Buna-N or Type 316 SS 

Trim Type 316 SS, ASTM A240 
 
 
F. Manufacturers, or Equal: 

 
1. APCO manufactured by Valve and Primer Corporation 

 
2. Crispin manufactured by Multiplex Manufacturing Company 

 
3. Or equal. 

 
2.2 BACKFLOW PREVENTER VALVES 
 
 

A. General:  Backflow preventers shall work on the reduced pressure principle.  They shall consist of 
2 spring-loaded check valves, automatic differential pressure relief valve, drain valves, and shut-
off valves.  The body material shall be bronze or cast iron for a working pressure of not less than 
150 psi, with bronze or stainless steel trim.  Drain lines with air gaps shall be provided. 

 
B. See Section 15450 - Plumbing Equipment, for backflow preventer valves used in potable water 

systems, if used. 
 

C. Manufacturers, or Equal: 
 

1. Cla-Val Co. 
 

2. Febco 
 

3. Watts 
 

4. Or Equal. 
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2.3 SMALL PRESSURE REDUCING VALVES (Air, chemical and water systems) 
 
 

A. General:  Small air and water pressure reducing valves less than 1 ¼ inches shall be of the 
spring-loaded diaphragm type with a minimum pressure rating of 250 psi, with bronze body, nickel 
alloy or stainless steel seat, and threaded ends.  Each valve shall be furnished with built-in or 
separate strainer and union ends. 

 
B. Small chemical (i.e. ammonium hydroxide, sodium bisulfite, and sodium hypochlorite) pressure 

reducing valves shall be of the spring-loaded diaphragm type with Teflon body, hastelloy or Teflon 
trim material, and Teflon seat material.  Value body shall be flanged. 

 
C. Manufacturers, or Equal: 

 
1. Cash-Acme 

 
2. Watts 

 
3. Or equal. 

 
2.4 LARGE WATER PRESSURE REDUCING VALVES 
 
 

A. General:  Large water pressure reducing valves 1 ¼ inches and larger shall be of the piston-type 
or diaphragm-actuated globe type, with cast iron body and stainless steel trim.  Unless otherwise 
shown or specified, the valves shall have a pressure rating of not less than 150 psi, shall have 
125-lb flanges, and shall have an adjustable downstream pressure range with a downstream 
setting as required. 

 
B. Manufacturers, or Equal: 

 
1. Cla-Val Co. 

 
2. GA Industries 

 
3. Or Equal. 

 
2.5 SEWAGE SURGE RELIEF VALVES  
 
 

A. Operating Requirements:  The valve shall open immediately when the system pressure exceeds 
the load setting 50 psi of the counterweights and shall close slowly at an adjustable speed upon 
return of system pressure to normal. 

 
B. Valve Body:  Sewage surge relief valves shall be constructed of a heavy cast-iron or cast-steel 

body with a welded steel disc having rubber seating face, a non-corrosive shaft for attachment of 
counterweight arms and lever, and complete non-corrosive cushion chamber. 

 
C. Cushion Chamber:  The cushion chamber shall be attached to the side of the valve body 

externally and so constructed with a piston operating in a chamber that will effectively permit the 
valve to be operated without any hammering action.  The cushioning shall be by oil stored in an oil 
reservoir attached by piping and fittings to the cushion chamber.  The cushion chamber shall be 
so arranged that the closing speed will be adjustable to meet the service requirements. 

 
D. Manufacturers, or Equal: 

 
1.  Cla-Val Co 

 
2.  Apco 
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3. Or equal. 

 
2.6 TEMPERATURE AND PRESSURE RELIEF VALVES 
 
 

A. Valve Construction:  Temperature and pressure relief valves for cold and hot water, steam, and 
air service, unless otherwise shown or specified, shall have a minimum pressure rating of 250 psi, 
bronze, steel, or stainless steel bodies, adjustable spring action, screwed or flanged connections, 
and trim to suit individual applications.  They shall be set for each specific condition. 

 
B. Manufacturers, or Equal for air service: 

 
1. Watts 
 
2. Lonergan 
 
3. Or equal. 

 
 

C. Manufacturers, or Equal for water service: 
 

1. McDonnell an Miller 
 
2. Watts 

 
3. Cash Acme 

 
4. Lonergan 

 
5. Or equal 

 
2.7 SOLENOID VALVES 
 
 

A . A AAAAAAA valves shall be of the size, type, and class shown and shall be designed for not less than 
150 psi water-working pressure.  Valves for water, air, or gas service shall have brass or bronze body 
with screwed ends, stainless steel trim and spring, Teflon or other resilient seals with material best 
suited for the temperature and fluid handled.  Valves with piping connections less than 1-1/2 inches in 
diameter shall be direct-acting type.  Valves with piping connections 1-1/2 inches in diameter and 
greater shall be pilot operated globe body type. Solenoid valves in corrosive environment shall have 
stainless steel bodies.  For chemicals and all corrosive fluids, solenoid valves with Teflon bodies and 
springs or other suitable materials shall be used.  General purpose enclosures for indoors shall be 
NEMA type 2.  For explosion proof, corrosive, special purpose, or outdoor locations NEMA type 4, 7, 
8, 9, 9E, 9F, or 9G enclosures shall be used, as applicable.  All coil ratings shall be for continuous 
duty.  For electrical characteristics see electrical drawings or specifications. 

 
B.  Manufacturers, or Equal: 

 
1. For general duty less than 1 ½ inches in diameter: 

 
a. Automatic Switch Company 

 
b. Honeywell-Skinner 

 
c. Or equal. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 MISCELLANEOUS VALVES 
W.O. NO. EW40019F 15830-5 

2. For general duty 1 ½ inches in diameter or greater: 
 

a. Cla-Val Co. 
 

b. Golden Anderson 
 

c. Or equal 
 

 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. Backflow preventers shall be installed in all potable water lines and where otherwise indicated on 
the contract drawings. 

 
B. All valves shall be installed in accordance with the Manufacturer's printed recommendations. 

 
C. All backflow preventers, as well as air and vacuum release valves, shall have piped outlets to the 

nearest acceptable drain, firmly supported, and installed in such a way as to avoid splashing and 
wetting of floors. 

 
D. Field testing of valves shall be performed in accordance with manufacturer's recommendations 

and per Section 15615, of these specifications. 
 

E. All field testing shall be witnessed and approved by the INSPECTOR. 
 
 
 

* * * * * 



 

Divison 16  Electrical 
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 SECTION 16010 
 ELECTRICAL GENERAL PROVISIONS 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. General: 
 

1. The CONTRACTOR shall provide all t ools, s upplies, m aterials, equi pment, and al l l abor 
necessary for the furnishing, construction, installation, testing, and operation of all electrical 
work and appur tenant w ork nec essary t o pr ovide a c omplete and oper able system, all in 
accordance with the requirements of the Contract Documents. 

 
2. The provisions of this Section shall apply to all electrical items specified in the various Sections 

of Division 16 and all other Divisions specifying electrical items of these Specifications, except 
where otherwise specified or shown in the Contract Documents. 

 
B. Responsibility: 

 
1. The CONTRACTOR shall be responsible for:  

 
a. Complete systems in accordance with the intent of these Contract Documents. 

 
b. Coordinating the incoming electrical service with the electric utility company providing 

service. 
 

c. Coordinating the details of facility equipment and c onstruction f or al l S pecification 
Divisions which affect the work covered under Division 16, Electrical. 

 
d. Furnishing and installing all incidental items not actually shown or specified, but which 

are required by good practice to provide complete functional systems. 
 
e.  Coordinating the incoming telephone service with the telephone company providing service. 
 
 

2. Utility company requirements and fees: 
 
a. The Contractor shall make application for electric service in their own name and pay all 

utility company fees, cable charges, and added facilities charges. 
 
b. The Contractor shall have appl ication for telephone service with the local telephone 

company in their own name and pay all associated installation and connection fees, and 
provide all conduit, w iring, and ot her appur tenances as  i ndicated on t he C ontract 
Drawings.  

 
c. The Contractor shall obtain service requirements from utility companies and make any 

service and installation agreements that the utility company may require. 
 
d. Install el ectric s ervice ent rance equi pment i n ac cordance w ith the s erving ut ility’s 

requirements. Coordinate with the serving utility to ensure timely connection by the utility. 
Obtain utility company appr oval of  s ervice ent rance and m etering equi pment s hop 
drawings prior to starting fabrication. 
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e.  Before completion of construction the c ontractor s hall r equest f or t he pow er and 
telephone accounts to be transferred over to the CITY. BOS shall receive a signed letter 
of request by the contractor that obtained the permit and assign an effective date of 
transfer prior to being forwarded to contract services.  The transfer letter shall be as 
follows: 

 
To whom it may concern, 
The city of Los Angeles is the owner of the facility and would like to take over the 
payment responsibilities of services located at  t he f ollowing addr ess, ef fective 
xx/xx/xxxx (date provided by BOS). 
 
PROJECT ADDRESS 
Los Angeles, CA xxxxx 
 
Telephone Number (if applicable) 
Account Number 
 
Please use the following for billing: 
CITY OF LA DEPT OF PUBLIC WORKS 
BUREAU OF SANITATION 
ATTN: WCSD-MARK LANSANG 
22714 MEDIA CENTER DR 
LOS ANGELES, CA 90065-1733 

 
C. Existing Conditions: 

 
1. The electrical drawings were developed from past record drawings and information supplied by 

the CITY. 
 

2. Carry out any work involving the shutdown of existing services to any piece of equipment now 
functioning or the tie-in of equipment to the existing system at such time as to provide the least 
amount of inconvenience to the CITY. Do such work when directed by the ENGINEER or the 
INSPECTOR.  

 
3. After aw ard of  C ontract, c onfer w ith E NGINEER/INSPECTOR to verify at eac h ar ea of  

construction ac tivity t he l ocation of  ex isting under ground ut ilities. Protect al l ex isting 
underground utilities during construction.  

 
   4. NO work shall be started that involves the existing electrical system without first obtaining and 

completing all coordination forms required by the facility. All such coordination forms shall be 
submitted with drawings and procedures showing information about what, where, why and how 
the work will be done in accordance with the GENERAL REQUIREMENTS. 

 
5. Prior to staring any underground work the CONTRACTOR shall obtain all the information of the 

underground utilities or obstructions from the ENGINEER and take proper precautions to locate 
the u tilities by pot holing or  ot her appr oved m eans i n ac cordance with PROTECTION O F 
PERSONS AND PROPERTY AND RESTORATION OF EXISTING IMPROVEMENTS of the 
GENERAL CONDITIONS, and POTHOLING of the GENERAL REQUIREMENTS.  

 
D. Intent of Drawings: 

 
1. Electrical plan drawings s how only general l ocations of  equipment, devices, and raceway, 

unless specifically dimensioned. The CONTRACTOR shall be responsible for the proper routing 
of raceway, subject to the approval of the ENGINEER. 

 
E. Work Provided Outside this Contract: 

  
1. Incoming aerial power lines. 
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2. Incoming underground power cables, materials, installation, termination, and connection; under 
this Contract, provide trench and backfill, and duct system. 

 
3. Transformers supplying main electrical service to the facility; site preparation and transformer 

pad(s) included in this Contract. 
 

4. Power company metering facilities, except as indicated.  
 

5. Incoming telephone service.  
 

F. Work Included in Division 16, Electrical: 
 

1. Electrical - general provisions.  
 

2. Basic materials and methods.  
 

3. Raceways.  
 

4. Conductors.  
 

5. Low voltage motor control.  
 

6. Grounding.  
 

7. Lighting.  
 

8. Electrical Tests 
 

9. Electrical Service Distribution 
 

10. Surge Arrestor 
 

11. Electric Motors 
 

12. Uninterruptible Power System 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The work of the following Divisions or Sections applies to the Work of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this work. 

 
1. Section 02200 Earthwork. 

 
2. Section 05500 Miscellaneous Metalwork. 

 
3. Section 09800 Protective Coating. 

 
4. Division 11 Equipment 
 
5. Division 15 Mechanical 

 
6. Division 17 Instrumentation and Control. 
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7. Work Specified Under Other Divisions: 
 

a. All concrete work required for enc asement, i nstallation, or  c onstruction of  t he work 
specified in t he v arious S ections of  D ivision 16 is i ncluded as  a par t of  t he w ork 
hereunder, and shall be 2000 psi concrete conforming to the applicable requirements of 
Section 03300, "Cast-in-Place Concrete"; provided, that the following exceptions and 
supplementary requirements shall apply: 

 
(1) Consolidation of encasement concrete around duct banks shall be by hand puddling, 

and/or mechanical vibration.  
 

(2) A workability admixture shall be used in encasement concrete, which shall be a 
hydroxylated c arboxylic ac id t ype i n liquid form. Admixtures c ontaining c alcium 
chloride shall not be used. 

 
(3) Concrete for encasement of conduit or duct banks shall contain an integral red-oxide 

coloring pigment in the proportion of 8 pounds per cubic yard of concrete. 
 

b. Components f or systems, including conductors f or control w iring, unless specifically 
shown on Electrical Drawings.  

 
B. Materials and equipment furnished and installed under other divisions with raceway and electrical 

conductors furnished, installed, and connected under Division 16, Electrical. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Without limiting the generality of other requirements of these specifications, all work specified herein 
shall conform to or exceed the applicable requirements of the National Electric Code (NEC); provided, 
that where a local code or ordinance is in conflict with the NEC, the provisions of said local code 
ordinance shall take precedence. 

 
B. All work specified herein shall conform to or exceed the applicable requirements of the referenced 

portions of the following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
1. Codes and Standards: 

 
LAEC   City of Los Angeles Electrical Code, latest adopted edition. 

 
Title 8,  I ndustrial R elations, S ubchapter 5,  E lectrical S afety Orders, California C ode of  
Regulations. 

 
2. Commercial S tandards: All material, equi pment, and c onstruction, i nstallation, and t esting 

procedures shall conform to applicable standards of NEMA, ANSI, and IEEE except where 
modified or supplemented by these Specifications. All equipment and materials shall be in 
accordance with the applicable requirements of the California Code of Regulations (CCR), 
Title 8. 

 
C. All equipment furnished by  t he C ONTRACTOR s hall be l isted by  and s hall bear  t he l abel of  

Underwriters' Laboratories, Incorporated, (UL) or of an independent testing laboratory acceptable to 
the Building and Safety Department of the City of Los Angeles. 

 
D. The c onstruction and i nstallation of  al l el ectrical equi pment and m aterials shall comply with all 

applicable provisions of the CalOSHA Safety orders (Title 8, CCR), State Building Standards, and 
applicable local codes and regulations. 
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1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.  
 

B. The CONTRACTOR shall submit complete material lists for the work of this Section. Such lists shall 
state manufacturer and brand name of each item or class of material. The CONTRACTOR shall also 
submit shop drawings for all grounding work. 

 
C. Shop drawings are required for m aterials and equi pment l isted in this and other sections. Shop 

drawings shall provide sufficient information to evaluate the suitability of the proposed material or 
equipment for the intended use, and for compliance with these Specifications. The following shall be 
included: 

 
1. Front, side, and rear elevations, footprints and top views, with dimensions. 

 
2. Location and size of conduit entrances and access plates. 

 
3. Component data. 

 
4. Connection di agrams, t erminal di agrams, schematic w iring di agrams, c onductor s ize, and  

type, etc. 
 

5. Method of anchoring and embedded structural members; weight. 
 

6. Finish. 
 

7. Nameplates. 
 

8. Temperature limitations, as applicable. 
 
9. Rating of equipment as per specifications and drawings. 

 
10. NEMA rating of enclosures. 

 
11. Approved listing. 

 
D. Catalog data shall be submitted to supplement all shop drawings. Catalog cuts, bulletins, brochures, 

or the like or photocopies of applicable pages thereof shall be submitted for mass produced, non-
custom manufactured material. These catalog data sheets shall be stamped to indicate the project 
name, applicable Specification section and paragraph, model number, and options. This information 
shall be marked in spaces designated for such data in the stamp. 

 
E. Materials and Equipment Schedules: The CONTRACTOR shall deliver to the ENGINEER a complete 

list of all materials, equipment, apparatus, and fixtures which it proposes to use. The list shall include 
sizes, names of manufacturers, catalog numbers, and such other information required to identify the 
items. 

 
F. Manuals: The CONTRACTOR shall furnish manuals as specified under TECHNICAL MANUALS of 

the GENERAL REQUIREMENTS. 
 

G. Record Drawings: In addition to the Record Drawings as a part of the record drawing requirements 
specified in the GENERAL REQUIREMENTS, the CONTRACTOR shall show depths and routing of 
all concealed below-grade electrical installations. Said set of record drawings shall be available to the 
ENGINEER and the INSPECTOR during construction. After final inspection, the CONTRACTOR shall 
transfer all record drawing information to a set of reproducible vellums which shall then be delivered 
to the ENGINEER. In addition, the Record Drawings shall show all variations between the work as 
actually constructed and as originally shown on the Drawings, based upon information supplied by the 
CONTRACTOR. 
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H. Manufacturer's Drawings: One set of equipment manufacturer's drawings shall be submitted to the 
ENGINEER for its records. 

 
I. The CONTRACTOR shall obtain and submit from the manufacturer a list of suggested spare parts for 

each piece of equipment according to the provisions of SPARE PARTS of the GENERAL 
REQUIREMENTS. After approval, CONTRACTOR shall furnish such spare parts suitably packaged, 
identified with the equipment number, and labeled. CONTRACTOR shall also furnish the name, 
address, and telephone number of the nearest distributor for each piece of equipment. All spare parts 
are i ntended f or us e by  t he C ITY, only. Any s pare par ts w hich t he E NGINEER per mits t he 
CONTRACTOR to use for startup activities shall be replaced by the CONTRACTOR prior to the 
CITY's acceptance of beneficial use of the equipment. 

 
1. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in writing about 

any manufacturer's m odification of  t he appr oved s pare par ts, s uch as  par t num ber, 
interchangeability, model change or others. If the ENGINEER determines that the modified 
parts are no longer applicable to the supplied equipment, the CONTRACTOR at its expense 
shall provide applicable spare parts. 

 
J. The CONTRACTOR shall coordinate all necessary material and equipment inspection and testing 

with the CITY as specified under SAMPLING, TESTING AND FABRICATION INSPECTION of the 
GENERAL REQUIREMENTS. 

 
K. The CONTRACTOR shall clearly state deviations from the specifications and/or drawings on the first 

page of the submittal. 
 
1.5 QUALITY ASSURANCE 
 
 

A. General: 
 

1. Field Control of Location and Arrangement: The Drawings diagrammatically indicate the desired 
location and arrangement of outlets, conduit runs, equipment, and other items only. Exact 
locations shall be determined by the CONTRACTOR in the field based on the physical size and 
arrangement of equipment, finished elevations, required clearances and other obstructions. 
Locations shown on the Drawings, however, shall be adhered to as closely as possible. 

 
2. All conduit and equipment shall be installed in such a manner as to avoid all obstructions and to 

preserve head room and keep openings and passageways clear. Lighting fixtures, switches, 
convenience outlets, and similar items shall be located within finished rooms, as shown. Where 
the D rawings do not  i ndicate ex act locations, the CONTRACTOR shall submit pr oposed 
locations to the ENGINEER for review. Where equipment is installed without instruction and 
must be moved, it shall be moved without additional cost to the CITY. 

 
3. Workmanship: All m aterials and equi pment s hall be i nstalled i n ac cordance w ith printed 

recommendations of t he m anufacturer which have been r eviewed by the ENGINEER and 
INSPECTOR. The installation shall be accomplished by workmen skilled in this type of work and 
installation shall be coordinated in the field with other trades so that interferences are avoided.  

 
4. All w ork, i ncluding i nstallation, c onnection, c alibration, t esting, and adj ustment, s hall be 

accomplished by qualified, ex perienced per sonnel w orking under  c ontinuous, c ompetent 
supervision. The completed installation shall display competent work, reflecting adherence to 
prevailing industrial standards and methods. 

 
5. Protection of Equipment and Materials: The CONTRACTOR shall provide adequate means for 

and shall fully protect all finished parts of the materials and equipment against damage from any 
cause during the pr ogress of  t he w ork and unt il ac ceptable by  t he E NGINEER and t he 
INSPECTOR.. 
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6. All materials and equipment, both in storage and during construction, shall be covered in such a 
manner that no finished surfaces will be damaged, marred, or splattered with water, foam, 
plaster, or paint. All moving parts shall be kept clean and dry. 

 
7. The C ONTRACTOR s hall r eplace or  hav e r efinished by  the manufacturer, al l dam aged 

materials or  equi pment, i ncluding f ace pl ates of  panel s and s witchboard s ections, at  no 
expense to the CITY. 

 
8. Tests: The CONTRACTOR shall make all tests required by the ENGINEER or the INSPECTOR 

or other authorities having jurisdictions as per applicable standards.. All such tests shall be 
performed in the presence of the ENGINEER or the INSPECTOR. The CONTRACTOR shall 
furnish all necessary testing equipment and pay all costs of tests, including all replacement 
parts and labor necessary due to damage resulting from damaged equipment or from test and 
correction of  f aulty i nstallation. Operational testing shall be per formed on al l equi pment 
furnished and/or connected in other Sections of Division 16. Electrical and all other divisions 
specifying electrical items including furnishing of support labor for testing. 

 
9. Standard test reports for mass-produced equipment shall be submitted along with the shop 

drawing for such equipment. Test reports on testing specifically required for individual pieces of 
equipment shall be submitted to the ENGINEER and the INSPECTOR for review prior to final 
acceptance of the project. 

 
10. Any test failure shall be corrected in a manner satisfactory to the ENGINEER and INSPECTOR. 

 
B. Area Designations: 

 
1. General: For purposes of delineating electrical enclosure and electrical installation requirements 

of this project, certain areas have been classified in the Contract Documents as defined below. 
Electrical installations within these areas shall conform to the referenced code requirements for 
the area involved. 

 
a. General Purpose Locations: Electrical work installed in areas which are not otherwise 

specifically classified shall be "General Purpose." Workmanship and enclosures shall 
comply with the general requirements of these Specifications. Enclosures shall be NEMA 
Type 1. 

 
b. Outdoor Locations: In outdoor locations, raceway shall be rigid galvanized steel conduit; 

entrances shall be threaded; and fittings shall have gasketed covers. Provisions shall be 
made t o dr ain t he f itting or conduit system. Threaded f astening har dware s hall be 
stainless s teel. Mounting br ackets s hall be gal vanized. Attachments or  w elded 
assemblies s hall be gal vanized af ter f abrication. Instruments and c ontrol cabinets, 
panels, switchboards and motor control centers shall be "Weatherproof NEMA Type 4X 
Stainless S teel." Enclosures s hall be m ounted 1/4-inch f rom walls t o provide an air 
space, unless specifically shown otherwise. 

 
c. Damp Location: Locations which are indoors and 2 feet below grade elevation or which 

are classified as damp locations on the Drawings shall have electrical installations which 
conform to the requirements for outdoor locations; except, that the air space from walls 
may be less than 1/4-inch and enclosures shall be NEMA Type 2. "Damp locations" shall 
include pi pe gal leries, t unnels, and basements. All r ooms hous ing l iquid handl ing 
equipment are also classified as damp locations regardless of grade elevation. 

 
d. Splash Locations: Areas shown as splash-proof shall have electrical installations as 

described for "outdoor locations"; ex cept, t hat N EMA T ype 4 enc losures s hall be 
provided for instruments and controls, panels, switchboards, and motor control centers. 
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e. Corrosive Locations: Corrosive locations shall have stainless steel threaded hardware; all 
other electrical hardware, fittings, and raceway systems shall be PVC-coated. Enclosures 
shall be of fiberglass reinforced polyester or 316 stainless steel and meet NEMA Type 4X 
requirements. 

 
f. Hazardous Loc ations: Areas s hown as  haz ardous s hall hav e el ectrical i nstallations 

suitable for Class I, Division 2, Group D locations as required under Cal/OSHA Safety 
orders (Title 8, CCR). Enclosures shall be NEMA type 7. 

 
C. Cleanup: 

 
1. In addi tion t o t he r equirements of ENVIRONMENTAL CO NTROL of t he GENERAL 

REQUIREMENTS, in all parts of the materials and equipment shall be thoroughly cleaned. 
Exposed parts shall be thoroughly clean of cement, plaster, and other materials. All oil and 
grease spots shall be removed with a non-flammable cleaning solvent. Such surfaces shall be 
carefully wiped and all cracks and corners scraped out. 

 
2. During the progress of the work, the CONTRACTOR shall clean the premises and shall leave 

the premises and all portions of the site free of debris. 
 

D. Shop Inspection: 
 

1. All electrical materials and equipment shall be subject to shop inspection by the INSPECTOR or 
representative of a Testing Agency. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Unless otherwise indicated, provide all first-quality, new materials and equipment, free from any 
defects, in first-class condition, and suitable for the space provided. Provide materials and equipment 
listed by UL wherever standards have been established by that agency.  

 
B. Where two or more units of the same class of material or equipment are required, provide products of 

a single manufacturer. Component parts of materials or equipment of the same manufacturer are 
preferred.  

 
C. All electrical equipment shall be approved by a testing laboratory recognized by the CITY and shall 

conform to all applicable requirements of the City of Los Angles Department of Building and Safety. In 
lieu of such approval, the CONTRACTOR must submit the equipment for approval to the Department 
of B uilding and S afety el ectrical t esting l aboratory. This shall include t he pl ant pr eferred l ist of  
equipment and components specified in the plans and specifications. CONTRACTOR shall also 
include in his delivery schedule the approval time required by the Department of Building and Safety 
electrical testing laboratory for equipment without UL listing. The recommended use of a product in 
these specifications in no way implies approval by the Department of Building and Safety. Shop 
drawings ac ceptance by  t he E NGINEER s hall i n no w ay i nvalidate t he r equirements of  t he 
Department of Building and Safety for listed equipment. 

 
2.2 STANDARD PRODUCTS 
 
 

A. Unless otherwise indicated, provide materials and equipment which are the standard products of 
manufacturers regularly engaged in the production of such materials and equipment. Provide the 
manufacturers' latest standard design that conforms to these Specifications.  
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2.3 EQUIPMENT FINISH 
 
 

A. Provide materials and equipment with manufacturers' standard finish system, in accordance with 
Division 9 Finishes. Provide m anufacturers' s tandard f inish color, except where specific color is 
indicated. If manufacturer has no standard color, finish equipment in accordance with Division 9 
Finishes with ANSI No. 61, light gray color.  

 
2.4 OUTDOOR EQUIPMENT 
 
 

A. Provide equi pment and dev ices t o be i nstalled out doors or  i n unheat ed enc losures c apable of  
continuous operation within an ambient temperature range of 30 degrees F to 120 degrees F.  

 
2.5 HAZARDOUS AREAS 
 
 

A. Provide materials and equipment acceptable to the regulatory authority having jurisdiction for the 
Class, Division, and Group of hazardous area indicated. 

 
2.6 SPECIAL TOOLS 
 
 

A. The CONTRACTOR shall provide all special tools required for operation and maintenance of the 
equipment. The tools shall be considered as part of the product and become the property of the City. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Install materials and equipment in a workmanlike manner utilizing craftsmen skilled in the particular 
trade. Provide work which has a neat and finished appearance. Carry out work in accordance with 
NECA Standard of Installation unless otherwise specified.  

 
B. Coordinate electrical work with ENGINEER and the INSPECTOR and work of all other trades to avoid 

conflicts, errors, delays, and unnecessary interference with operation of the plant during construction.  
 
C. Every effort has been made to determine as accurately as possible the requirements of the electrical 

and telephone services.  However, before submitting bid, the Contractor shall verify the locations 
shown on the plans and shall include sufficient funds for material, labor and utility fees for installation 
of an approved utility service. 

 
D. Before any work is performed on these facilities, verify all electrical, civil, and structural, dimensional 

and other requirements related to these facilities with the serving utility companies. 
 
E. Should any major changes to the work indicated be necessary to complete the power and telephone 

systems, notify the construction manager at once and cease al l work af fected until approval for 
required modifications has been obtained from the construction manager. 

 
3.2 PROTECTION DURING CONSTRUCTION 
 
 

A. Throughout this Contract, provide protection for materials and equipment against loss or damage in 
accordance with provisions elsewhere in these Contract Documents. Throughout this Contract, follow 
manufacturers' recommendations for storage. Protect everything from the effects of weather. Prior to 
installation, store items in clean, dry, indoor locations. Store in clean, dry, indoor, heated locations 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM ELECTRICAL 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 GENERAL PROVISIONS 
W.O. NO. EW40019F 16010-10 

items subject to corrosion under damp conditions, and items containing electrical insulation, such as 
transformers, conductors, m otors, and c ontrols. Provide temporary heating, sufficient to prevent 
condensation, in transformers, switchgear, switchboards, motors, and motor control centers which do 
not have space heaters.  

 
B. Following installation, protect materials and equipment from corrosion, physical damage, and the 

effects of moisture on insulation. When equipment intended for indoor installation is installed at the 
CONTRACTOR's convenience in areas where it is subject to dampness, moisture, dirt, or other 
adverse atmosphere until completion of construction, ensure that adequate protection from these 
atmospheres is provided that is acceptable to the ENGINEER and the INSPECTOR. Cap conduit runs 
during construction with manufactured seals. Keep openings in boxes or equipment closed during 
construction. Energize all space heaters furnished with equipment.  

 
3.3 MATERIAL AND EQUIPMENT INSTALLATION 
 
 

A. Follow manufacturers' installation instructions explicitly, unless otherwise indicated. Wherever any 
conflict arises between the manufacturers' instructions, codes and regulations, and these Contract 
Documents, follow ENGINEER's decision. Keep copy of manufacturers' installation instructions on the 
jobsite available for review at all times.  

 
B. Use appropriate conduit and conductor entry fittings with enclosures which maintain the specified 

enclosure environmental capability after proper installation.  
 
3.4 REMOVAL OR RELOCATION OF MATERIALS AND EQUIPMENT 
 
 

A. Where existing materials and equipment are removed or relocated, remove all materials no longer 
used such as studs, straps, conduits, and wires. Remove or cut off concealed or embedded conduit, 
boxes, or other materials and equipment to a point at least 3/4-inch below the final finished surface.  

 
B. Repair affected surfaces to conform to the type, quality, and finish of the surrounding surface in a neat 

and workmanlike manner. Follow any specific instructions given under Division [9], Finishes. Utilize 
skilled craftsmen of the trades involved. 

 
3.5 CUTTING AND PATCHING 
 
 

A. Lay out work carefully in advance. Do not cut or notch any structural member or building surface 
without s pecific appr oval of  E NGINEER or  t he I NSPECTOR. Carefully carry out any cutting, 
channeling, chasing, or drilling of floors, walls, partitions, ceilings, paving, or other surfaces required 
for the installation, support, or  anchorage of  conduit, raceways, or other electrical materials and 
equipment. Following such work, restore surfaces neatly to original condition. Utilize skilled craftsmen 
of the trades involved. 

 
 
3.6 LOAD BALANCE 
 
 

A. The Drawings and Specifications indicate circuiting to electrical loads and distribution equipment. 
Balance electrical load between phases as nearly as possible on switchboards, panelboards, motor 
control centers, etc.  

 
3.7 PHASING SEQUENCE 
 
 
  A. Coordinate motor phasingchecks with the ENGINEER/INSPECTOR and the CONTRACTOR 

responsible f or the dr iven equipment. Submit a written report to the ENGINEER for each motor 
verifying that phasing has been checked and corrected.  
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3.8 CLEANING AND TOUCHUP PAINTING 
 
 

A. Keep the premises free from accumulation of waste material or rubbish. Upon completion of work, 
remove all materials, scraps, and debris from premises and from interior and exterior of all devices 
and equipment. Touch up scratches, scrapes, or chips in interior and exterior surfaces of devices and 
equipment with finishes matching as nearly as possible the type, color, consistency, and type of 
surface of the original finish. If extensive damage is done to equipment paint surfaces, refinish the 
entire equipment in a manner that provides a finish equal to or better than the factory finish, that 
meets the requirements of the Specifications, and that is acceptable to the ENGINEER and the 
INSPECTOR.  

 
3.9 HAZARDOUS AREAS 
 
 

A. Install all materials and equipment in hazardous areas in a manner acceptable to the regulatory 
authority having jurisdiction for the Class, Division, and Group of hazardous area indicated.  

 
3.10 INSPECTION 
 
 

A. Allow materials, equipment, and workmanship to be inspected at any time by the ENGINEER or the 
INSPECTOR. Correct work, materials, or equipment not in accordance w ith t hese C ontract 
Documents or found to be deficient or defective in a manner satisfactory to the ENGINEER and the 
INSPECTOR.  

 
3.11 SERVICE CONTINUITY 
 
 

A. Maintain continuity of electric service to all functioning portions of the process or buildings during 
hours they are normally in use. Temporary outages will be permitted during cutover work at such 
times and places as can be prearranged with ENGINEER and the electric utility company providing 
service to the facility. Such outages shall be kept to a minimum number and minimum length of time. 
Make no out ages w ithout pr ior w ritten aut horization of  t he E NGINEER and notification of the 
INSPECTOR. Include all costs for temporary wiring and overtime work required in the Contract price. 
Remove all temporary wiring at the completion of the work.  

 
3.12 CHECKOUT AND STARTUP 
 
 

A. During checkout and startup of the various plant systems, provide a crew of skilled craftsmen to be 
available f or checkout and troubleshooting activities as required by the ENGINEER. Since 
coordination with other crafts and CONTRACTORS will often be required, the craftsmen assigned to 
checkout must be available outside normal working hours when necessary. 

 
3.13 TESTS 
 
 

A. General: Carry out tests specified hereinafter and as indicated under individual items of materials and 
equipment specified in other sections.  
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B. Operations: After the electrical system installation is completed and at such time as the ENGINEER or 
the INSPECTOR may i ndicate, c onduct an oper ating t est f or appr oval. Demonstrate t hat t he 
equipment operates in accordance with the requirements of these Specifications and Drawings. 
Demonstrate that protective functions are operating properly and are properly incorporated in control 
system, circuit breaker, and motor control center circuitry. Perform the test in the presence of the 
ENGINEER and the INSPECTOR. Furnish all instruments and personnel required for the tests. 

 
 
 
 * * * * * * 
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 SECTION 16030 
 ELECTRICAL TESTS 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. This Section specifies the work necessary to test, commission and demonstrate that the electrical 
work satisfies the criteria of these Specifications and functions as required by the Contract 
Documents. 

 
B. The work of this Section includes furnishing the labor, equipment and power required to support 

the testing specified in other Divisions of these Specifications.  Electrical testing specified herein, 
and functional testing of all power and controls not tested under Division 17, Instrumentation and 
Control shall be completed before commencement of plant start-up.  This scope may require the 
CONTRACTOR to activate circuits, shutdown circuits, and run equipment, make electrical 
measurements, replace blown fuses, install temporary jumpers, etc. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Division 16 Electrical as applicable. 
 

B. Division 17 Instrumentation and Controls as applicable. 
 

C. Other Technical Sections which include requirements for factory testing, test standards, and test 
report submittals when requirements are applicable. 

 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS: NETA Latest Edition. 
 
  
1.4 CONTRACTOR SUBMITTALS: Test Reports and Procedures  
 
 
1.5 QUALITY ASSURANCE 
 
 

A. The following test requirements are intended to supplement test and acceptance criteria that may 
be stated elsewhere. 

 
1. Lighting:  Switching, including remote control, as shown.  Circuitry is in accordance with 

panel schedules.  Lighting fixtures located to minimize obstruction of illumination by 
mechanical equipment or building structural elements. 

 
2. Power  Metering: Demonstrate that voltmeter and ammeter switches are functional.  

Demonstrate that meters are within catalog accuracy as installed with specific reference to 
kilowatt meters. 

 
3. Demonstrate mechanical and/or electrical interlocking by attempting to subvert the intended 

sequence. 
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4. Activate ground fault tripping by operating test features provided with ground current 
protective systems and by injecting a known, and reasonable, current in the ground current 
sensor circuit.  In general, ground fault tripping should occur at a ground current equivalent 
to 20 percent of phase current.  Current injection is not required of circuit 400 amperes or 
less. 

 
5. Cable Testing:  480-volt circuits shall be tested for insulation resistance with a 1000-volt 

megohm meter.  Testing shall be done after the 480-volt equipment is terminated.  Phase-
to-phase A-B, B-C, A-C and phase-to-ground insulation resistance tests shall be performed 
on each cable prior to 5-kV and 25-kV cable termination at equipment but subsequent to 
stress cone makeup.  Test results shall be submitted for review 30 days prior to plant 
operation and any system testing.  Equipment which may be damaged during this test shall 
be disconnected.  Perform tests with all other equipment connected to the circuit.  In order to 
be acceptable, the cable must withstand the test high voltage without breakdown, have 
steady or decreasing leakage current during the high potential test, and have satisfactory 
comparable megger readings in each megger test.  Test results shall be submitted to the 
engineer and shall state equipment used and time of test.  Cable operating at more than 
2,000 volts shall be tested in accordance with ICEA publications S-68-61, S-61-402, S-19-
81, and S-68-516.  Cable testing and report submittal shall be performed by an organization 
sanctioned by the Manufacturer of the cable to be tested.  Testing shall verify the quality of 
cable terminations.  Test results for medium and high voltage cable shall be submitted to the 
ENGINEER 30 days prior to the time schedule for equipment energization. 

 
6. Test ground fault interrupter (GFI) receptacles and circuit breakers for proper operation by 

methods sanctioned by the receptacle Manufacturer. 
 

7. A functional test and check of all electrical components is required prior to performing 
subsystem testing and commissioning.  Components and equipment shall be cleaned as 
required by other provisions of these Specifications before commencement of functional 
testing.  Functional testing shall comprise: 

 
a. Visual and physical check of cables, busswork, circuit breakers, transformers, and 

connections associated with all new and modified equipment. 
 

b. Setting of protective relays in conformance with results of the Protective Devices 
Coordination Study and testing of relays to assure that relays will operate at the 
current value and time required by the Study. 

 
c. Circuit breakers which are specified with adjustable time or pick-up settings for 

ground current, instantaneous overcurrent, short-time overcurrent, or longtime 
overcurrent, shall be field adjusted by a representative of the circuit breaker 
Manufacturer.  Time and pickup setting shall correspond to the recommendations of 
the Protective Devices Coordination Study.  Setting shall be tabulated and proven for 
each circuit breaker in its installed position; test results shall be certified by the tester 
and transmitted to the ENGINEER (7 copies). 

 
8. Complete ground testing of all grounding electrodes and grid prior to  testing the equipment. 

  
B. Subsystem testing shall occur after the proper operation of alarm and status contacts has been 

demonstrated or otherwise accepted by the ENGINEER and after process control devices have 
been adjusted as accurately as possible.  It is intended that the CONTRACTOR will adjust limit 
switches and level switches to their operating points prior to testing and will set pressure switches, 
flow switches, and timing relays as dictated by operating results. 
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C. After initial settings have been completed, each subsystem shall be operated in the manual mode 
and it shall be demonstrated that operation is in compliance with the Contract Documents.  Once 
the manual mode of operation has been proven, automatic operation shall be demonstrated to 
verify such items as proper start and stop sequence of pumps, proper operation of valves, proper 
speed control, etc. 

 
D. Motor operated valves shall be tested after having been phased and tested for correct motor 

rotation and after travel and torque limit switches have been adjusted by a representative of the 
valve Manufacturer.  Tests shall verify status indication, proper valve travel, and correct command 
control from local and remote devices. 

 
E. Subsystems, in the context discussed here, shall mean individual and groups of pumps, conveyor 

systems, chemical feeders, air conditioning units, ventilation fans, air compressors, etc. 
 

F. Start-up commissioning shall not be attempted until all subsystems have been found to operate 
satisfactorily. Start-up shall only be attempted as a function of normal plant operation in which 
plan process flows and levels are routine and equipment operates automatically in response to 
flow and level parameters shall be considered only upon receipt of a written request by the 
CONTRACTOR. 

 
G. The motor current tabulation shall reflect the values occurring during start-up. The indications of 

all switchboard ammeters and kilowattmeters shall be recorded every half-hour during 
commissioning. 

 
 
PART 2 -- (NOT USED) 
 
 
PART 3 -- EXECUTION 
 
 
3.1 CONDUCTORS FIELD TEST 
 
 

A. Conductors  600 Volts and less 
 

1. Perform insulation resistance testing of all power and control circuits 600 volts and less with 
a 500-volt megger. 

 
2. Prepare a written test report of the results and submit to the ENGINEER prior to final 

inspection. 
 

3. Minimum acceptable value for insulation resistance is 1 megohm. 
 

4. Disconnect equipment that might be damaged by this test. Perform tests with all other 
equipment connected to the circuit. 

 
B. After instrumentation cable installation and conductor termination by the instrumentation and 

control supplier, perform tests witnessed by the ENGINEER to ensure that instrumentation cable 
shields are isolated from ground, except at the grounding point.  Remove all improper grounds. 

 
3.2 UNIT SUBSTATION 
 
 

A. Factory Tests: The contractor shall arrange for the Engineer/Inspector to witness the Unit 
Substation test at the Factory prior shipment. Notice shall be given at least two weeks ahead of 
the test date. Test shall be done for each component as described herein.  
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3.3 GROUNDING 
 
 

A. Field Tests 
 

1. Test in the ENGINEER’s presence the ground resistance of the grounding system. Ground 
resistance shall not exceed 5 ohms. 

 
2. Test all ground fault interrupter (GFI) receptacles and circuit breakers for proper connection 

and operation with methods and instruments prescribed by the manufacturer. 
 

3. Provide copies of reports of all grounding system tests for inclusion in Technical Manuals 
and for review by the ENGINEER. 

 
4. Provide ground resistance tests in the presence of the ENGINEER and submit results. 

Utilize a ground resistance meggar “Earth”tester with a minimum resistance capacity range 
of 0-5000 megohms at 2000 VDC. Utilize the full potential method or the three terminal 
method as described by Biddle or NETA national electrical test association. 

 
3.4 LOW VOLTAGE MOTOR CONTROL CENTER 
 
 

A. Functional Test: Prior to plant start-up, inspect all equipment for proper alignment, proper 
connection and satisfying performance. 

 
3.5 SURGE ARRESTORS 
 
 

A. The manufacturer shall provide copies of design test data on the arrester provided showing that 
the arrestors are in compliance with : IEEE C62.2 Guide for application of Gapped Silicon - 
Carbide Surge Arrestors for AC systems. 

 
IEEE C62.11 Standard for Metal Oxide Surge Arrestors for AC Power Circuits. 

 
IEEE CC2.22 Guide for Application of Metal Oxide Surge Arrestors for AC Systems. 

 
B. The following tests shall be made on each arrester in conformance with ANSI 62.1: 

 
1. Power frequency spark over. 

 
2. Radio influence voltage 

 
3. Sealing 

 
C. The design test data and the individual arrester test results shall be certified and submitted. 

 
 
3.6 UNINTERRUPTIBLE POWER SYSTEM 
 

A. Factory Testing: The UPS shall be tested in accordance with the following test procedures.  A test 
report showing that the equipment has passed the factory tests and has demonstrated the 
capability to support the load, as required by this specification, shall be available promptly after 
completion of the tests.  A test battery shall be available for assuring proper operation of the UPS 
with a battery. 

 
B. System Log: Establish a log to record all tests performed and results, and record any failures and 

corrections made during test, should any occur. 
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C. Visual Inspection: 
 

1. Check for all Quality Assurance Stamps 
 

2. Inspect Interior 
 

D. Dielectric Tests: 
 

1. Check for charger shorts 
 

2. Check for dc shorts 
 

E. Efficiency Test: Measure module efficiency by dividing inverter output power by the charger input 
power with a fully charged battery connected and float charger.  Verify compliance with 
specifications under the following loads: 

 
1. Half load, 1.0 power factor 
 
2. Full load, 1.0 power factor 

 
F. Field Testing 

 
1. Demonstrate that upon finish of initial charge, and after having been on float charge for at 

least 72 hours, that individual cells, or monoblocks (each individual battery), are within the 
manufacturer’s specifications. 

 
2. Demonstrate that the DC bus is supplying voltage within manufacturer’s specifications and 

is compatible with battery manufacturer’s specifications. 
 

3. Demonstrate the external bypass switch removes the UPS from the system without dropping 
out any loads. 

 
4. Same as #3 above with the internal bypass switch. 

 
5. Demonstrate the UPS will remain on line for a minimum of 8 hours under full load conditions 

without tripping to static bypass. 
 

6. Demonstrate, upon removal of AC input power, the UPS will power all UPS loads 
automatically, without interruption. 

 
7. Measure the run time of the UPS, with loss of AC input power, under full rated load 

conditions until lower battery limit is reached.  This time shall comply with battery size and 
rating.  If connected load is less than UPS full rated load contractor shall provide external 
loads. 

 
3.7 ELECTRIC MOTORS 
 
 

A. Tests shall be performed as per ANSI/IEEE standard 112-1978 “IEEE Standard Test Procedure 
for poly phase Instruction Motors and Generates”. 
 

3.8 FIRE ALARM SYSTEM 
 
The complete system shall be tested by a qualified engineer to perform as specified. 
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3.9 COMMUNICATIONS SYSTEMS 
 
 

The complete system shall be tested by a qualified engineer to perform as specified. 
 
3.10 ADJUSTABLE FREQUENCY DRIVES 
 

A. Accessories: Each drive shall be supplied with a magnetic contactor at the output terminals. The 
contactor shall be NEMA rated for at least the horsepower rating of the motor. The contactor shall 
be located within the enclosure of the adjustable frequency drive and shall be part of the 
packaged unit. 

 
1. The output contactor shall be electrically interlocked with the input circuit breaker such that 

when the circuit breaker is opened, the drive is disconnected from the motor, and when the 
circuit breaker is closed, the drive is connected to the motor. 

 
2. A warning nameplate shall be provided on each drive to warn the operator to trip the circuit 

breaker prior to performing any maintenance. 
 

B. Testing: The drive manufacturer shall conduct all standard test in accordance with NEMA and 
ANSI standards to ensure conformance to specification requirements. All power switching 
components shall be prerun under temperature and load conditions. 

 
C. Factory Testing: After the system has been assembled at the drive manufacturer’s facility, a 

system (ADD3) test shall be performed before the drive package is shipped to the manufacturer 
of the driven equipment. The system test shall be not less than 24 hours in duration. The drive 
package shall be free of faults following the test.  

 
1. The complete drive system, including all peripherals, shall be factory tested under simulated 

operating conditions. Normal operating sequences and fault conditions shall be simulated 
during the testing. Contact closure inputs and simulated driven-outputs shall be connected 
to the system input/output modules. 

 
2. A test report summary, indicating satisfactory final test results, shall be submitted to the 

ENGINEER prior to shipment of the equipment. 
 

D. Secondary Factory Testing: After shipment to the manufacturer of the LPE Pumps (ADD3), the 
drive units shall be assembled with the driven equipment for shop testing in accordance with 
Paragraph 11H-10 of Section 11H, Horizontal Split Case Centrifugal Pumps. The drive 
manufacturer shall provide the services of a qualified representative to work with the equipment 
manufacturer at the equipment manufacturer’s facility to advise and assist in assembly of the 
equipment and drive unit packages and the performance of the specified tests. 

 
1. Personnel conducting the tests shall be competent authorized representatives of the 

equipment and drive unit packages and the performance of the specified tests. 
 

2. Personnel conducting the tests shall be competent authorized representatives of the 
equipment and drive manufacturers who are familiar with operation of the equipment 
furnished and who have previous satisfactory experience in conducting similar tests. 

 
3. Qualified personnel shall perform the tests, record the data, make the required calculations, 

and prepare a report on the results; five copies of the report shall be submitted to the 
ENGINEER. The Engineer may observe the tests and collect a copy of the recorded data. 
The information collected will be used as a basis for determining acceptability of the 
manufacturer’s results. In case of conflict, interpretations and calculations made by the 
ENGINEER will govern. 
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4. Testing shall be performed in a manner acceptable to the ENGINEER. At least 2 weeks 
prior to the proposed testing date, the Contractor shall notify the ENGINEER of the testing 
date and shall submit a report from the equipment manufacturer detaining the proposed 
performance testing. 

 
E. Field Acceptance Testing: After installation of the system at the site of the work and checkout by 

the drive manufacturer, a field acceptance test shall be performed by the drive manufacturer in 
conjunction with the manufacturer of the driven equipment. 

 
1. The field acceptance test shall consist of a repeat of the factory testing procedure and an 

additional 5 days of similar testing during which the system shall run continuously without 
loss of basic functions. Functional tests shall demonstrate satisfactory operation to all 
interlocks, alarms, and normal operation sequences. The supplier shall use suitable test 
equipment to locate the source of trouble or malfunction. Failure of redundant equipment will 
not be considered as downtime, provided automatic fail over occurs as specified herein and, 
in the opinion of the ENGINEER, the failure was not caused by deficiency in design or 
installation. Repeated failure of any component shall cause the acceptance test to be 
terminated and restarted. 

 
F. Harmonic Distortion Test: The CONTRACTOR shall provide temporary four-channel power line 

monitoring equipment for a period of at least 30 calendar days to graph and record the harmonic 
line distortion for ac voltage, dc voltage, and current, and to compute individual harmonic values 
up to the 17th harmonic as well as total harmonic distortion (THD). 

 
1. The monitoring equipment shall include a four-channel power line monitor, temperature and 

humidity compensation probes, a recorder, and additional options required to compute 
harmonic values and THD. The equipment shall be Basic Measuring Instruments Model 
4800 Power scope, or equal. 

 
2. Measurements shall include phase-to phase, phase-to-neutral, neutral-to-ground, and dc 

power. The harmonic distortion shall be monitored at the connection point of each drive, at 
motor control center buses common to more than one drive, at the service entrance, and at 
other locations as directed by the ENGINEER. The test shall be run for the full range of drive 
operation as is practicable. The test shall be conducted by a qualified individual acceptable 
to the ENGINEER. 

 
 
 
 * * * * * * 
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SECTION 16050 
BASIC MATERIALS AND METHODS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
B. This section covers the work necessary to f urnish and install, complete, the m aterials specified 

hereinafter.  
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The W ORK of  the following Sections and Divisions appl ies to the W ORK of this Section. Other 
Sections and Divisions, not referenced below, shall apply to the extent required for proper 
performance of this WORK. 

 
1. Section 16010 Electrical General Provisions 
 
2. Section 02200 Earthwork. 
 
3. Section 05500 Miscellaneous Metalwork. 
 
4. Section 09800 Protective Coating. 
 
5. Division 17 Instrumentation and Control. 
 

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A.  All work specified herein shall conform to or exceed the applicable requirements of the referenced 
portions of the following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
1. Codes and Standards: 

 
LAEC City of Los Angeles Electrical Code, latest adopted edition.  
 
Title 8, Industrial Relations, S ubchapter 5,  E lectrical S afety O rders, California C ode of  
Regulations. 

 
2. Government Standards: 

 
FS W-C-596E/GEN(1) Connector, Plug, Receptacle and Cable Outlet, Electrical Power. 
 
FS W-S-896E/GEN(1) Switches, Toggle (Toggle and Lode), Flush Mounted (ac). 
 
FS WW-C-581E Conduit, Metal, Rigid, And Intermediate; And Coupling, Elbow, and 

Nipple, Electrical Conduit: Steel, Zinc Coated. 
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3. Commercial Standards: 
 
ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel, Nickel Alloy, and Other 

Special Alloys. 
 
ANSI C80.1 Rigid Steel Conduit, Zinc Coated, specification for. 
 
ANSI Z55.1 Gray Finishes for Industrial Apparatus and Equipment. 
 
ANSI/UL 467 Grounding and Bonding Equipment, Safety Standard For. 
 
NEMA WD-1-1.10 General Requirements for Wiring Devices. 
 
NEMA AB-1 Molded Case Circuit Breakers. 
 
NEMA PB-1 Panelboards. 
 
NEMA KS-1 Enclosed Switches.  
 
NEMA VE-1 Ventilated Cable Tray. 
 
ICEA S-61-402 Thermoplastic - Insulated Wire and Cable for the Transmission and 

Distribution of Electrical Energy. 
 
ICEA S-19 Rubber - Insulated W ire and C able f or t he T ransmission and 

Distribution of Electrical Energy. 
 

B. All equipment furnished by  t he C ONTRACTOR s hall be l isted by  and s hall bear  t he l abel of  
Underwriters' Laboratories, Incorporated, (UL) or of an independent testing laboratory acceptable to 
the CITY's Department of Building and Safety. 

 
C. The c onstruction and i nstallation of  al l el ectrical equi pment and m aterials shall comply with all 

applicable provisions of the Cal/ OSHA Safety Orders (Title 8, CCR), State Building Standards, and 
applicable local codes and regulations. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the requirements of Section 16010 Electrical General 
Provisions. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Quality assurance shall be in accordance with all applicable requirements of Section 16010 Electrical 
General Provisions. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 SERVICE ENTRANCE 
 
 

A. Provide labor and furnish equipment as required by the electric utility which will provide service to the 
facility. All such materials and work shall meet the requirements of the utility company.  

 
B. Provide temporary service for construction tools and testing apparatus during construction. 
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2.2 HAZARDOUS AREAS 
 
 

A. Provide devices, materials, and equipment for installation in hazardous areas that are specifically 
approved for installation in hazardous areas of the Class, Division, and Group indicated, and are of 
construction that will ensure safe performance under conditions of proper use and maintenance. 
Provide devices, materials, and equipment meeting the requirements of the NEC, applicable state and 
local codes, and t he authority enforcing these codes. Acceptable m anufacturers: Crouse-Hinds, 
Appleton, or equal.  

 
2.3 OUTLET AND DEVICE BOXES 
 
 

A. General: Provide box es not  l ess t han 2 -inches deep, unless s hallower box es ar e r equired by  
structural conditions and are specifically accepted by the ENGINEER. Do not use box extensions to 
provide w iring s pace r equired by  t he N EC. For hol low m asonry c onstruction, pr ovide box es of 
sufficient depth so that conduit knockouts or hubs are in the masonry void space.  

 
B. Sheet Steel (SS) Boxes: Provide zinc- or cadmium-plated boxes of the one-piece drawn type. Install 

4-inch minimum octagonal boxes for ceiling outlets, except where smaller boxes are required for the 
particular fixture being installed. Use concrete type boxes in poured concrete slabs. Provide 2-inch by 
4-inch minimum boxes for switches and receptacles. Provide plaster rings where required.  

C. Cast Steel (CS) Boxes: Provide boxes of cast ferrous metal with gasketed, watertight, cast ferrous 
metal c overs and s tainless s teel s crews. Provide box es w ith t hreaded c onduit hubs  and c ast 
mounting lugs where lugs are required. Use Crouse-Hinds or Appleton Type FS or FD boxes, or 
equal. 

 
D. Cast Aluminum (CA) Boxes: Provide boxes of cast, copper-free aluminum with gasketed, watertight, 

cast copper-free aluminum covers and stainless steel screws. Provide boxes with threaded conduit 
hubs and cast mounting lugs where lugs are required. Use Crouse-Hinds or Appleton Type FS or 
FD boxes, or equal. 

 
E. Nonmetallic (NM) Boxes: Provide fiberglass boxes with gasketed, watertight covers and stainless 

steel screws. Provide boxes with conduit hubs and any required mounting lugs. Use Crouse-Hinds 
Stahlin or equal. 

 
F. Provide a box suitable for the conditions encountered at each outlet in the wiring or raceway system 

and sized in accordance with the LAEC. Use the listed types unless otherwise indicated or accepted. 
 

1. Types to be provided, Steel Raceway System:  
 

Locations     Box Type 
 

All      Cast steel 
 

Exterior Locations, with: 
Exposed Raceways    Stainless steel NEMA 4X 
Concealed Raceways   Stainless steel NEMA 4X 
Concrete Encased Raceways  Stainless steel NEMA 4X 
Class I, II, or III Hazardous Areas  Cast steel, NEMA 7 

Interior Dry Locations, with: 
Exposed Rigid Conduit   Sheet metal 
Exposed EMT    Sheet steel 
Concealed Raceways   Sheet steel 
Concrete Encased Raceways  Cast steel 
Lighting Circuits, Ceiling Portion  Sheet steel 
Class I, II, or III Hazardous Areas Cast steel, NEMA 7 
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Locations     Box Type 
 
Interior Wet Locations, with: 

Exposed Raceways    Stainless steel NEMA 4X 
Concealed Raceways   Stainless steel NEMA 4X 
Concrete Encased Raceways  Cast steel 
Lighting Circuits, Ceiling Portion  Sheet steel 
Class I, II, or III Hazardous Areas Cast steel, NEMA 7 

 
G. Device Plates: 

 
1. Types to be Provided:  

 
Locations   Plate Type 

 
All    Metal 
All Interior   Metal 
Office    Metal 
WP Designation   Weatherproof 
Interior   
 Flush Mounted Boxes   Metal 
 Surface Mounted Cast Metal Boxes  Metal 
 Surface Mounted Sheet Metal Boxes Metal 

 
2.4 JUNCTION AND PULL BOXES 
 
 

A. Utilize NEMA 4X 316 stainless steel or fiberglass UV-rated watertight enclosures for outdoor or wet 
and corrosive locations and where subscript WP is indicated at the box location on the Drawings.  

 
B. Where outlet boxes are used as junction or pull boxes, use materials as specified under article 2.3, 

OUTLET AND DEVICE BOXES. 
 

C. Where larger sheet steel boxes are required, utilize boxes of code-gauge, galvanized steel with full-
access screw covers mounted with corrosion-resistant machine screws.  

 
D. Where larger cast metal boxes are required, use neoprene gasketed, watertight boxes with hinged, 

cast m etal f ull-access covers, stainless s teel c over har dware, and dr illed and t apped c onduit 
entrances. Use Crouse-Hinds Series W, O.Z./Gedney Series Y boxes, or equal. For below grade 
conduit, use Crouse-Hinds Type WJBF, O.Z./Gedney Series YR, or equal, minimum size 8-inches by 
8-inches by 6-inches. For hazardous areas, use boxes applicable for the location and hazardous 
atmosphere present.  

 
E. Where larger nonmetallic boxes are required, they shall be gasketed, watertight, corrosive resistant, 

and have a hinged, full-access screw cover. The hinge and machine screws shall be stainless steel. 
The box and cover shall be of high impact s trength fiberglass-reinforced polyester material with 
stability t o hi gh heat . The box es s hall hav e c onduit hubs  and any  r equired mounting lugs. The 
minimum size shall be 7-inches by 10-inches by 6-1/2-inches deep. Use Crouse-Hinds, or equal, 
Type NJB boxes. 

 
F. Use concrete boxes of reinforced, cast concrete, 10-inches by 17-inches minimum inside dimensions, 

Brooks Products, Inc., No. 3-1/2T, Quikset W.17 Associated, or equal. Mark cast iron cover, as per 
CITY standards. Boxes shall be inspected and approved by the CITY prior to site delivery.  

 
G. Use special boxes where indicated on the Drawings. 
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2.5 TERMINAL JUNCTION BOXES (TJB) 
 
 

A. Provide hinged-cover terminal junction boxes of the required type and size where indicated. Utilize 
NEMA 12 enclosures for indoor dry locations. Utilize NEMA 4X watertight enclosures, as described 
under article 2.4, JUNCTION AND PULL BOXES, for outdoor or wet locations and where subscript 
WP i s i ndicated at  t he box  l ocation on t he D rawings. Provide t erminal bl ocks w ith a s eparate 
connection point for each conductor entering or leaving the box. Provide 25 percent spare terminal 
points for CITY use following completion of installation. Paint interior surfaces with white enamel or 
lacquer.  

 
2.6 TELEPHONE TERMINAL CABINETS 
 
 

A. Provide telephone terminal cabinets of the type and size indicated for incoming telephone service. 
Provide hinged doors code-gauge galvanized steel box containing a 3/4-inch plywood backboard. 
Utilize cabinet conforming to the requirements of the telephone company. Provide terminal blocks with 
25 percent spare termination points for CITY use following completion of installation. Label and 
identify all conductors.  

 
2.7 WIRING DEVICES 
 
 

A. Switches:  
 

 1. General Use Switches: Provide specification grade, totally-enclosed, ac type, quiet tumbler 
switches meeting NEMA WD 1 performance standards and Federal Specification W-S-896E, 
and c apable of  c ontrol of  100  percent t ungsten f ilament and f luorescent l amp loads. Use 
switches rated at 20 amps, 120/277 volts. Provide operating handles colored gray in all other 
areas. Switches shall have screw terminals.  

 
2. Weatherproof Switches: Use switches mounted in a cast metal box with gasketed, weatherproof 

device plate. 
 

3. Switches with Pilot Lights: Provide switches with 125-volt, neon light with red jewel, or lighted 
toggle which is lighted when the switch is ON.  

 
4. Acceptable Manufacturers: Bryant, General Electric, Hubbell, Pass and Seymour, or equal.  

 
B. Receptacles:  

 
1. Single and Duplex: Provide specification grade receptacles meeting NEMA WD 1 performance 

standards and Federal Specification W-C-596, and having a contact arrangement such that 
contact is made on two sides of each inserted blade without detent. Use two-pole, three-wire 
grounding type receptacles rated 20 amps, 125 volts, NEMA Configuration 5-20R, and with 
screw type wire terminals suitable for No. 10 AWG. Provide high strength thermoplastic bases 
colored gray in all other areas. Acceptable manufacturers: Bryant, General Electric, Hubbell, 
Pass and Seymour, Sierra, or equal.  

 
2. Weatherproof Receptacles: Receptacles shall be specified above mounted in a cast metal box 

with gasketed, weatherproof device plate as specified below.  
 

3. Ground Fault Interrupter (GFI) Receptacles: Provide duplex specification grade GFI receptacles 
tripping at 5 milliamps; rated 20 amps, 120 volts, NEMA Configuration 5-20R; and capable of 
interrupting 1,000 amps without damage. Use units meeting NEMA WD 1, fitting standard sized 
outlet boxes, having No. 12 AWG copper TW insulated pigtails, having provision for testing, and 
ivory in color. Use standard model where ground fault protection is needed at an individual 
location. Use f eed-thru m odel where ground f ault protection i s s pecified f or "downstream" 
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conventional receptacles. Provide receptacles accepting standard device plates. Acceptable 
manufacturers: Pass and Seymour, Square D, General Electric, or equal. 

 
4. Special Purpose Receptacles: Provide receptacles of the type, rating, and number of poles 

indicated or  r equired f or t he ant icipated pur pose. Furnish a m atching pl ug with cord-grip 
features for each special purpose receptacle.  

 
5. Receptacles in Classified Areas: Receptacles located in classified areas shall comply with the 

requirements of LAEC Article 500. 
 

C. Telephone Outlets: Provide empty outlet boxes and cover plates conforming to the requirements of 
the telephone company where telephone outlets are indicated.  

 
D. Device Plates: 

 
1. General:  

 
a. Provide plates fitting closely and tightly to the box on which they are to be installed. On 

surface mounted boxes, provide plates which do not extend beyond the sides of the box 
unless the plates do not have sharp corners or edges. 

   
b. Use plate material compatible with the box material such that galvanic corrosion of the 

plate and/or box does not occur.  
   

2. Plastic ( P) P lates: Provide s pecification gr ade dev ice pl ates m anufactured of  0. 10-inch 
minimum thickness, noncombustible, thermosetting material. Provide ivory one-piece with oval-
head metal mounting screws of a color matching that of the plate.  

 
3. Metal (M) Plates: Provide specification grade, one-piece, 0.040-inch nominal minimal thickness, 

No. 430 satin finish stainless steel device plates with oval-head, matching mounting screws.  
 

4. Engraved Plates: Where device titles are indicated, provide device plates engraved with the 
designated titles. Provide engraved letters, numbers, or characters 1/8 -inch high with filler of 
black color.  

 
5. Cast Met al ( CM) P lates: Provide cast m etal dev ice plates of  malleable f errous m etal with 

gaskets and stainless steel screws with oval heads.  
 

6. Weatherproof (WP) Plates:  
 

a. Where weatherproof receptacles are designated, the receptacle shall be installed in the 
specified box with a gasketed, weatherproof, cast metal or stainless steel cover plate 
with individual cap over each receptacle opening and stainless steel mounting screws. 
Utilize plates with caps held tightly closed with stainless steel springs when receptacle is 
not in use. Acceptable manufacturers: General Electric, Bryant, Hubbell, Sierra, Pass 
and Seymour, Crouse-Hinds, Bell, or equal.  

 
b. Where w eatherproof s witches ar e des ignated, t he s witch s hall be i nstalled i n t he 

specified box with a gasketed, weatherproof, cast metal cover plate incorporating an 
external oper ator f or t he i nternal s witch and w ith s tainless steel mounting screws. 
Acceptable manufacturers and types: Crouse-Hinds DS-181 or DS-185, Appleton FSK-
1VTS or FSK-1VS, or equal. 

 
7. Raised Sheet Metal (SM) Plates: Provide 1/2-inch high zinc or cadmium-plated steel device 

plates designed for one-piece drawn type sheet steel boxes. 
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2.8 LIGHTING AND POWER DISTRIBUTION PANELBOARDS 
 
 

A. General: Provide circuit breaker panelboards including those in motor control equipment meeting 
standards established by UL, NEMA PB 1, and the NEC. Where used as service entrance equipment, 
provide panels UL labeled for that use. Furnish panels with fully rated short circuit current equipment 
rating. Series connected equipment ratings are not acceptable. Provide panels rated for connection to 
an electric system having an available amperes rms symmetrical short circuit current of 35,000 at 
208Y/120 or 120/240 volts and 65,000 at 480Y/277 volts. Provide panelboards and circuit breakers 
suitable for use with 75 degrees C wire at full LAEC 75 degrees C ampacity.  

 
B. Cabinets: Furnish boxes large enough to provide a minimum wiring gutter space on both sides and 

top and bot tom of  4-inches by 4 -inches m inimum. Provide f lush or  s urface m ounted box es as  
indicated manufactured with reinforced steel frame and code-gauge, hot-dip galvanized sheet steel. 
Utilize front trim the same size as the box for surface mounted panelboards and 3/4-inch larger all 
around than the box for flush mounted panelboards. Panel covers shall be installed with direct screw 
connections. Adjustable clamps shall not be used. Utilize fronts having doors with concealed hinges 
and flush type lock and catch device. Provide multipoint locking devices for all doors over 30-inches in 
height. Key all locks alike, and furnish two milled type keys with each lock. Furnish on door interior a 
metal directory frame with transparent plastic face and enclosed directory card. Furnish an engraved, 
laminated plastic nameplate screwed (no adhesives) t o t he c abinet ex terior f ace i ndicating t he 
panelboard designation, service voltage, and phases. Nameplates shall be black, engraved to a white 
core. Letter height shall be 1/4 inch. 

 
C. Interiors: 

 
1. Furnished factory assembled panelboard interiors complete with circuit breakers as shown. In 

addition, space for future circuit breakers shall be provided with easily removable front cover. 
Utilize panelboards with interiors designed so that circuit breakers can be replaced without 
disturbing adjacent circuit breakers or without removing the main bus.  

 
2. Provide c opper bus  bar s f ull s ized t hroughout t heir l ength. Make c omplete pr ovisions f or 

mounting future circuit breakers throughout the full length of the bus. Provide all machining, 
drilling, or tapping required to add or change circuit breakers in the future. Bolt together and 
rigidly support bus bars and connection straps on molded insulators.  

 
3. Furnish an insulated neutral bus bar rated the same as the phase bus bars and having at least 

one terminal screw for each branch circuit. Furnish a copper ground bus bar installed on the 
panelboard frame, bonded to the box, and containing at least one terminal screw for each 
circuit. Provide solderless main lugs for main, neutral, and ground bus bars. Provide sub-feed or 
thru-feed lugs where indicated. Provide lugs and connection points on phase, neutral, and 
ground buses suitable for copper conductors.  

 
D. Circuit Breakers: 

 
1. Furnish indicating type molded circuit breakers providing ON/OFF and TRIPPED positions of 

the operating handle. Furnish thermal magnetic, quick-make, quick-break circuit breakers which 
are noninterchangeable i n ac cordance w ith t he LAEC. Do not  us e t andem or  dual  c ircuit 
breakers in normal single-pole spaces. Do not use single-pole circuit breakers with handle ties 
where multiple circuit breakers are indicated. Utilize multipole circuit breakers designed so that 
an overload on one pol e aut omatically c auses al l pol es t o open.  Provide c ircuit br eakers 
meeting requirements of NEMA AB 1. Install bolt-on circuit breakers in all panelboards. Provide 
circuit breaker handle padlocking provisions where indicated or required. 

 
2. Where ground fault interrupter (GFI) circuit breakers are indicated or required by the LAEC, 

provide a unit containing a conventional thermal magnetic trip and a ground fault sensor rated to 
trip the c ircuit breaker in approximately 0.025 second for a 5-milliampere ground fault (UL 
Class A sensitivity). Utilize a ground fault sensor having the same rating as the circuit breaker 
and having a push-to-test button.  
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E. Acceptable Manuf acturers: Bryant, Cutler-Hammer, General Electric, Gould I-T-E, S quare D, 
Westinghouse, or equal.  

 
2.9 CIRCUIT BREAKERS, INDIVIDUAL, 600 VOLTS AND LESS 
 
 

A. Mount individual circuit breakers in NEMA 12, industrial use enclosure unless otherwise indicated. 
Provide NEMA 4X, 316 stainless steel raintight enclosure for circuit breakers mounted outdoors and 
wherever the subscript WP is indicated on the Drawings. Provide circuit breakers with handles that 
can be locked in the OFF position. Interlock enclosure and circuit breaker to prevent opening the 
cover with the circuit breaker in the ON position. Provide quick-make, quick-break, thermal magnetic 
circuit breakers of the indicating type showing ON/OFF and TRIPPED positions of the operating 
handle. Do not use single-pole circuit breakers with handle ties where multipole circuit breakers are 
indicated. Utilize multipole circuit breakers designed so that an overload on one pole automatically 
causes al l poles to open.  Provide circuit breakers meeting the requirements of NEMA AB 1 and 
having a minimum interrupting rating of 65,000 amps rms symmetrical at 480 volts. Where circuit 
breakers are used as service entrance equipment, provide units UL labeled for that use. Provide 
circuit breakers with terminals suitable for use with 75 degrees C wire at full LAEC 75 degrees C 
ampacity.  

 
2.10 FUSED SWITCHES, INDIVIDUAL, 600 VOLTS AND LESS 
 
 

A. Mount individual fused switches in NEMA 12, industrial use enclosures unless otherwise indicated. 
Provide NEMA 4X, 316 stainless steel raintight enclosure for fused switches mounted outdoors and 
wherever the subscript WP is indicated on the Drawings. Provide fused switches that can be locked in 
the OFF position. Interlock enclosure and switch to prevent opening the cover with the switch in the 
ON position. Provide fused switches which are quick-make, quick-break, motor rated, load-break, 
heavy-duty (HD) type having external marking clearly indicating ON and OFF positions. Provide fuses 
of the current ratings indicated and types specified herein. Utilize fuse mountings that reject Class H 
fuses and will accept only the current-limiting fuses specified. Provide fused switches meeting the 
requirements of NEMA KS 1 and UL listed for application to a system having an available short circuit 
current 65,000 amps r ms s ymmetrical. Provide s witches with t erminals suitable f or us e w ith 
75 degrees C wire at full LAEC 75 degrees C ampacity. 

 
2.11 NONFUSED SWITCHES, INDIVIDUAL, 600 VOLTS AND LESS 
 
 

A. Mount individual switches in NEMA 12, industrial use enclosure unless otherwise indicated. Provide 
NEMA 4X, 316 stainless steel raintight enclosure for switches mounted outdoors and wherever the 
subscript WP is indicated on the Drawings. Provide switches that can be locked in the OFF position. 
Interlock enclosure and switches to prevent opening the cover with the switch in the ON position. 
Provide switches which are quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type 
having ex ternal m arking c learly indicating ON and O FF pos itions. Furnish switches meeting the 
requirements of NEMA KS 1. Provide switches with terminals suitable for use with 75 degrees C wire 
at full LAEC 75 degrees C ampacity. 

 
2.12 FUSES, 600 VOLTS AND LESS 
 
 

A. Provide a complete set of current-limiting fuses wherever fuses are indicated. Supply a set of six 
spare fuses of each type and each current rating installed. Utilize fuses that fit mountings specified 
with switches and which provide features rejecting Class H fuses. Provide the following types:  

 
1. For motor and transformer circuits, 600 volts and less, 0 to 600 amps, UL Class RK-1 with time 

delay, Bussmann Type LPS-RK, Shawmut Type A6D-R, or equal.  
 

2. For motor and transformer circuits, 250 volts and less, 0 to 600 amps, UL Class RK-1 with time 
delay, Bussmann Type LPN-RK, Shawmut Type A2D-R, or equal.  
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3. For feeder and service circuits, 600 volts and less, 0 to 600 amps, UL Class RK-1, Bussmann 
Type KTS-R, Shawmut Type A6K-R, or equal.  

 
4. For feeder and service circuits, 250 volts and less, 0 to 600 amps, UL Class RK-1, Bussmann 

Type KTN-R, Shawmut Type A2K-R, or equal.  
 

5. For feeder and service circuits, 600 volts and less, 601 to 6,000 amps, UL Class L, Bussmann 
Type KRP-C, Shawmut Type A4BY, or equal.  

 
2.13 PUSHBUTTONS, INDICATING LIGHTS, AND SELECTOR SWITCHES 
 
 

A. For nonhaz ardous, i ndoor, dr y locations, i ncluding m otor c ontrol c enters, c ontrol panel s, and 
individual stations, provide heavy-duty, oil tight type pushbuttons, indicating lights, selector switches, 
and stations for these devices. Utilize General Electric Type CR 104P, or equivalent by Square D, 
Cutler-Hammer, or other acceptable manufacturer.  

 
B. For nonhazardous, outdoor, or normally wet locations, or where otherwise indicated, provide heavy-

duty corrosion-resistant, watertight type pushbuttons, indicating lights, or selector switches mounted in 
NEMA 4X 316 stainless steel watertight enclosures. Provide special gasketing required to make 
complete station watertight. Utilize Square D Type SK, or equivalent by General Electric, Cutler-
Hammer, or other manufacturers.  

 
C. Provide devices meeting t he r equirements of  N EMA ICS 2, and hav ing i ndividual, ex tra l arge 

nameplates indicating t heir s pecific f unction. Provide pus hbutton s tations w ith l aminated pl astic 
nameplates indicating the drive they control. Provide contacts with NEMA designation rating A600. 
Install provisions for locking pushbuttons and selector switches in the OFF position wherever lockout 
provisions are indicated.  

 
D. For hazardous locations, enclosures for push buttons, indicating lights and selector switches shall be 

approved for classified areas and shall be in compliance with LAEC Article 500.  
 

E. Utilize selector switches having standard operating levers. Make all indicating lights transformer push-
to-test type. Provide ON or START pushbuttons colored black. Provide OFF or STOP pushbuttons 
colored red.  

 
2.14 TERMINAL BLOCKS 600 VOLTS AND LESS 

 
 
A. Provide 600-volts terminal blocks for termination of all control circuits entering or leaving equipment, 

panels, or boxes. Provide screw clamp compression, dead front barrier type terminal blocks with 
current bar providing direct contact with wire between the compression screw and yoke. Provide yoke, 
current bar, and clamping screw constructed of high strength and high conductivity metal. Utilize yoke 
that guides all strands of wire into the terminal. Utilize current bar providing dependable vibration-
proof c onnection. Supply t erminals c onstructed t o al low c onnection of  wire without any special 
preparation other than stripping. Rail mount individual terminals to create a complete assembly and 
provide terminals constructed such that jumpers can be installed with no loss of space on terminal or 
rail.  

 
B. Size all terminal block components to allow insertion of all necessary wire sizes and types. Supply 

terminal blocks with marking system allowing the use of preprinted or field-marked tags. Supply CSA 
certified and UL approved terminal blocks manufactured by Weidmuller, Ideal, Electrovert, or equal. 
Provide terminal bl ocks w ith 25 percent s pare t ermination poi nts f or O WNER’S us e f ollowing 
completion of installation.  
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2.15 CONTROL RELAYS 
 
 
A. Provide magnetic control relays, NEMA Class, industrial control type with field convertible contacts, 

and meeting the requirements of NEMA ICS 2. Provide Cutler-Hammer Type M-300, General Electric 
Type CR120A, or equal.  

 
B. Where time delay relays are specified or required, unless otherwise noted, provide magnetic control 

relays with a timer attachment adjustable over the range specified on the Drawings.  
 
C. Where latching (mechanically held) relays or motor thermal detector relays are specified, provide 

magnetic c ontrol r elays w ith m echanical l atch at tachment with unlatching coil and c oil c learing 
contacts. Utilize an attachment allowing easy manual latching and unlatching.  

 
2.16 RESET TIMERS 

 
 
A. Provide s ynchronous-motor-driven r eset t imers w ith a s olenoid-operated c lutch and suitable f or 

semiflush, panel mounting. Utilize timers with time range indicated and 10-amp, 120-volts contacts. 
Provide Eagle Signal Bulletin 125 timers, Automatic Timing and Controls Bulletin 305 timers, or equal.  

 
2.17 ELAPSED TIME METERS 

 
 
A. Provide synchronous-motor-driven, elapsed time meters, 0 to 99,999.9 hours range, nonreset type, 

suitable for semiflush, panel mounting. Provide General Electric Type 240, 2-1/2-inch Big Look unit, 
Eagle Signal Bulletin 705 unit, or equal.  

 
2.18 MAGNETIC CONTACTORS 
  
 

A. Provide contactors of the NEMA sizes indicated. Mount contactors in NEMA 12, dust-tight, drip-tight, 
industrial use] enclosures unless otherwise indicated. Utilize contactors manufactured and rated in 
accordance with NEMA ICS 2.  

 
2.19 MAGNETIC LIGHTING CONTACTORS 
 
 

A. Provide mechanically held lighting contactors of the current ratings indicated. Mount contactors in 
NEMA 12, dust-tight, drip-tight, industrial use enclosures unless otherwise indicated. Provide coil-
clearing c ontacts on m echanically-held uni ts. U tilize c ontactors m anufactured and r ated i n 
accordance with NEMA ICS 2.  

 
 
2.20 DRY TYPE SMALL POWER TRANSFORMERS ( 600-VOLTS AND LESS PRIMARY) 
 

A. Provide self-cooled, two-winding, dry type transformers of the ratings indicated and built in 
accordance w ith t he l atest I EEE, A NSI, and NEMA standards. Utilize uni ts w ith m anufacturer's 
standard insulation class and standard temperature rise. For ratings 3 to 25 kVA single-phase and 
3 to 15  kVA 3 -phase, provide units with core and c oils c ompletely enc losed i n a nonv entilated, 
NEMA 3R weatherproof enclosure. Utilize encapsulated windings on single-phase units 0 to 25 kVA. 
On all transformers 15 kVA and larger provide units with at least four, 2-1/2 percent, full capacity 
voltage taps; two above and two below normal voltage rating. On units 75 kVA and larger, provide an 
impedance of 4.5 percent minimum.  

 
B. Supply units where sound levels determined by tests in accordance with NEMA and ANSI standards 

do not exceed:  
 

1. 40 decibels for 0 to 9 kVA.  
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2. 45 decibels for 10 to 50 kVA.  
3. 50 decibels for 51 to 150 kVA.  
4. 55 decibels for 151 to 300 kVA.  
5. 60 decibels for 301 to 500 kVA.  

 
C. For transformers 30 kVA and larger, equip units with integral vibration isolators completely isolating 

the core and coil assembly from the transformer enclosure. For smaller transformers, provide integral 
vibration isolators or install external vibration isolators which isolate the entire unit from the structure 
on which it is mounted. Utilize only integral or external vibration isolators which are rated for the 
weight of the transformer and provide 99 percent isolation efficiency at the fundamental frequency of 
sound emitted by the transformer.  

 
D. Acceptable Manufacturers: General Electric, Hevi-Duty, Square D, Westinghouse, or equal. 

 
2.21 LOW VOLTAGE SURGE PROTECTIVE EQUIPMENT 
 
 

A. Provide secondary surge protective equipment consisting of a surge capacitor and surge arrestor 
combination located where indicated on the Drawings. Utilize components for all surge protective 
equipment covered by this Specification, designed and tested in accordance with NEMA LA-1 and 
ANSI/IEEE C62.1.  

 
B. Provide a surge capacitor impregnated with non-pcb biodegradable dielectric fluid. Include an integral 

discharge resistor which will drain the residual voltage to 50 volts crest in less than 5 minutes after the 
unit has been disconnected from the circuit. 

 
C. Provide an arrestor consisting of an assembly of high strength metal oxide valve elements enclosed in 

a high strength, corrosion-resistant, molded resin housing.  
 

D. Provide a capacitor and arrestor having a mounting nipple, flat washer, and nut suitable for knockout 
mounting. Install capacitors and arrestors in NEMA 4X (stainless steel) enclosures.  

 
2.22 ENCLOSURE PAINT AND FINISH 
 

A.  All metallic enclosures shall be finished with a prime coat of rust inhibitor and painted as per ANSI 
No. 61 or as per the ENGINEER’s instructions. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 OUTLET AND DEVICE BOXES 
 
 
  A. Installation:  
 

1. Mount box es at  t he f ollowing hei ghts unl ess ot herwise r equired by  t he A mericans w ith 
Disabilities Act (heights are to the centerline of the box): 

 
Wall switches 48-inches above floor 
 
Thermostats 48-inches above floor 
 
Wall telephone outlets 6-inches above counter tops; 12-inches above floor 
 
Wall mounted telephone 52-inches above floor outlets for public pay telephone, 52-

inches above floor for standard wall telephone 
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Office, Lab Receptacles: Flush device plate bottom or  s ide w ith t op of  t he 
splashback on us e ar eas, hal ls, et c. or  6-inches abov e 
counter tops without s plashback; 12 -inches abov e f loor 
unless otherwise indicated. 

 
a. Where above heights do not suit the building construction or finish, locate boxes where 

directed by the ENGINEER. 
 

b. Locations i ndicated ar e appr oximate. Study t he D rawings i n r elation t o s paces and 
equipment s urrounding eac h out let. When necessary, with the approval of the 
ENGINEER, r elocate out lets t o av oid i nterference w ith m echanical equipment or 
structural features. Locate all light switches on lock side of doors. Locate all light fixture 
outlets in a symmetrical pattern according to the room layout unless otherwise indicated. 

 
c. Mount all boxes plumb and level. Use flush mounted boxes with concealed conduits. 

Make edges of boxes flush with finished surface. Provide proper type extension rings or 
plaster covers for this purpose. For flush mounted boxes, make holes in the surrounding 
surface no larger than required to receive the box.  

 
d. Install boxes in a secure, substantial manner supported independently of conduit by 

attachment to the building structure or a structural member. Fasten boxes with bolts and 
expansion shields on concrete or brick, toggle bol ts on hol low m asonry uni ts, and 
machine screws or welded, threaded studs on steelwork. Threaded studs driven in by a 
powder c harge and pr ovided w ith l ock w ashers and nuts are acceptable i n l ieu of  
expansion shields. Boxes embedded in concrete or masonry need not be additionally 
supported. Utilize galvanized mounting hardware in industrial areas.  

 
e. Provide flush or recessed lighting fixtures with separate junction boxes when required by 

the fixture terminal temperature. Where boxes support fixtures, provide proper means of 
attachment with adequate strength. 

 
f. Open no more knockouts in sheet steel boxes than are actually required. Seal any used 

openings in any type box. 
 
3.2 JUNCTION AND PULL BOXES 
 
 

A. Where indicated on the Drawings, and where necessary to terminate, tap-off, or redirect multiple 
conduit runs, provide and install appropriately designed junction boxes. Furnish and install pull boxes 
where necessary in the raceway system to facilitate conductor installation. Provide pull boxes to limit 
conduit runs to less than 150-feet and to contain no more than the equivalent of three right-angle 
bends unless accepted by the ENGINEER. 

 
1. Types to be Provided:  

 
a. Use box es of  t he t ypes l isted f or s pecific locations under article2.3, OUTLET AND 

DEVICE BOXES.  
 

b. Use outlet boxes as junction boxes and pull boxes wherever possible and allowed by 
applicable codes. 

 
c. Provide stainless steel (NEMA 4X) boxes as indicated for below grade conduit. Provide 

Stainless steel (NEMA 4X) for abovegrade locations. 
 

2. Installation:  
 

a. Make all boxes accessible. Do not install boxes in finished areas unless accepted by the 
ENGINEER. Mount all boxes plumb and level. Use flush mounted boxes with concealed 
conduits. Make edges of boxes flush with the final surface.  
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b. Mount boxes in a secure, substantial manner, supported independently of conduit by 
attachment to the building structure or a structural member. Fasten boxes with bolts and 
expansion shields on concrete or brick, toggle bol ts on hol low m asonry uni ts, and 
machine screws or welded threaded studs on steelwork. Threaded studs driven in by a 
powder c harge and pr ovided w ith l ock w ashers and nuts are acceptable in lieu of 
expansion shields. Boxes embedded in concrete or masonry need not be additionally 
supported. Utilize galvanized mounting hardware in industrial areas.  

 
c. Install boxes for conduits under grade flush with finished grade in locations outside of 

paved areas, roadways, or walkways.  
 
    d. If adjacent structure is available, the box may be mounted on the structure surface just 

above finished grade in accessible but unobtrusive location. If it is found desirable to 
locate boxes in paved areas, r oadways, or  w alkways, obt ain E NGINEER's w ritten 
approval and utilize boxes and covers suitable for the weights to which they may be 
subjected.  

 
3.3 TERMINAL JUNCTION BOXES (TJB) 
 
 

A. Install in accordance with all the requirements detailed under article 3.2, JUNCTION AND PULL 
BOXES above. Label each block and terminal with a permanently attached, nondestructible tag.  

 
3.4 TELEPHONE TERMINAL CABINETS 
 
 

A. Install telephone terminal cabinets where indicated so top of the cabinet is approximately 6 -feet 
above the floor. Mount cabinet where door can open at least 120 degrees and far enough to give full 
access to the insides.  

 
3.5 WIRING DEVICES 
 
 

A. Switches: Mount switches at the heights indicated under article 3.1, OUTLET AND DEVICE BOXES. 
Mount switches for switch operation in the vertical position.  

 
B. Receptacles: Mount r eceptacles at  hei ghts i ndicated under  ar ticle 3.1, OUTLET AND DEVICE 

BOXES. Mount receptacles with grounding slot up except where horizontal mounting is indicated, in 
which case mount with neutral slot up. Ground receptacles to boxes with grounding wire, not by yoke 
or screw contact. Mount weatherproof receptacles with the hinge for the protective cover above (not 
at side, or below) the receptacle opening.  

 
1. Special Purpose Receptacles: Locate special purpose receptacles where shown. Install and 

mount the receptacles in accordance with the manufacturer's instructions and the applicable 
codes. 

 
C. Multioutlet Surface Raceway System: Locate multioutlet surface raceway systems where shown and 

install in accordance with the manufacturer's instructions.  
 

D. Telephone Outlets: Mount outlets at the heights indicated under article 3.1, OUTLET AND DEVICE 
BOXES. Mount outlets in the vertical position unless otherwise indicated.  

 
E. Device Plates:  

 
1. Installation: Securely fasten device plates to switch or receptacle boxes or the wiring device 

contained therein. Install device plates used with flush mounted boxes with all four edges in 
continuous contact with the finished wall surfaces without the use of mats or similar materials. 
Plaster f illings w ill not  be ac ceptable. Install device plates vertically or  horizontally with an  
alignment tolerance of 1/16-inch. Do not use sectional type device plates. 
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3.6 LIGHTING AND DISTRIBUTION PANELBOARDS 
 
 

A. Mount panelboards securely where indicated, plumb, in-line, and square with walls. Unless otherwise 
indicated, mount panelboard with top of its cabinet approximately 6-feet above the floor. Provide a 
typewritten circuit directory under a metal-framed transparent plastic cover inside each panelboard. 
Provide an engraved, laminated plastic nameplate on the outside of the panelboard showing the 
panelboard designation, voltage, and phases.  

 
3.7  DRY TYPE TRANSFORMERS (600-VOLTS AND LESS PRIMARY) 
 
 

A. Mount transformers approximately where indicated. Load any vibration isolators external to the unit 
properly and provide complete isolation with no di rect transformer uni t metal in contact with the 
mounting surface. Connect electrical circuits to transformers by means of moistureproof, flexible 
conduit in a manner that prevents transformer vibrations from being transmitted to the building or 
other equipment. 

 
B. Ground neutrals and enc losures of  al l t ransformers and al l m oisture pr oof f lexible c onduit i n 

accordance with applicable codes and as otherwise may be indicated. Connect voltage taps on all 
transformers to give as close as possible to rated output voltage under normal plant load conditions.  

 
3.8 DRY TYPE, SHIELDED, ISOLATION TRANSFORMERS (600-VOLTS AND LESS PRIMARY) 
 
 

A. Follow instructions for DRY TYPE TRANSFORMERS (600-VOLTS AND LESS PRIMARY) above. In 
addition, ground isolation shields to the unit enclosure with a conductor of the same material, and at 
least as big, as the shield ground lead provided with the unit. 

 
 
 

* * * * * * 
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SECTION 16110 
CONDUITS AND RACEWAYS 

 
 
 
PART 1 -- GENERAL 
 
1.1 SCOPE 
 
 

A. Furnish and install conduits and raceways as i ndicated on t he C ontract D rawings and her ein 
specified. 

 
B. Comply with the General Conditions, General Requirements and requirements of Section 16010 of 

this Division 16 concerning definitions, guarantees, submittals, as-builts, etc. as applicable to work of 
this Section. 

 
1.2 SUBMITTALS 
 
 

A. Shop Drawings:  Layout drawings of exposed raceways in public spaces. These will be reviewed by 
the Architect for aesthetics only. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 CONDUITS AND RACEWAYS 
 
 

A. Steel Material:  Galvanized raceways underground and in wet, damp or corrosive atmosphere shall be 
provided with 40 mil PVC coating. Provide PVC coated conduit that bears the ETL Verified PVC-001 
label by Robroy Industries, Plasti-Bond, Perma-Cote, KorKap or equal. 

 
B. All Conduit Shall Be Metallic Unless Otherwise Indicated or Noted:  Metallic conduit incorporated in 

the work shall comply with applicable divisions of the National and American Standards Association 
publications. 

 
1. Rigid Steel Conduit:  full weight pipe, galvanized, threaded. 

 
2. Intermediate Metal Conduit (IMC):  Lightweight steel pipe, galvanized, threaded. 
3. Aluminum Conduit:  Full weight pipe, threaded. 

 
4. Electro-Metallic Tubing (EMT):  Thin wall pipe, galvanized, threadless. 

 
5. Flexible Metal Conduit:  Continuous single strip, aluminum or galvanized steel. 

 
6. Polyvinyl Chloride Jacketed Conduit (PVC):  Provide only where noted: 

 
a. Self-extinguishing, NEMA TC-2, for 90 deg C rated cable and NEMA TC-6 for 

communication wiring only shall be flame retardant and not support combustion. 
 

b. Concrete encased and direct burial:  Schedule 40. 
 

c. Buried locations subject to heavy vehicular traffic:  Schedule 80. 
 

d. Elbows:  PVC coated galvanized rigid steel for underground conduits transitioning above 
grade.. 
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C. Wireways:  Complete with all fittings and accessories.  Size as noted, baked enamel finish inside and 

outside, approved for support at minimum 10 feet on centers. 
 

1. Interior Use:  Hinged cover and base, minimum thickness 16 gauge galvanized steel. 
 

2. Exterior Use:  Hinged cover and base, minimum No. 14 gauge galvanized steel, weatherproof 
and gasketed. 

 
D. Surface Metal Raceways:  Complete with all fittings and accessories.  Size as noted, baked enamel 

finish inside and out: 
 

1. Snap-on covers, minimum No. 20 gauge galvanized steel. 
 

2. Wiremold Co., Walker Parkersburg Textron, Power-Strut or equal. 
 

E. Raceway Fittings: 
 

1. Rigid Steel and Intermediate Metal Conduits:  Non-split, threaded, steel or malleable iron.  Zinc 
die cast not permitted. 

 
2. Rigid A luminum C onduit:  Non-split, t hreaded, c opper f ree al uminum al loy or  hot  di pped 

galvanized. 
 
3. Electro-Metallic Tubing:  S et s crew t ype ex cept w aterproof c ompression t ype f or out door 

installation. 
 
4. Flexible Metallic Conduit:  Angle wedge type with insulated throat. 
 
5. Bushings:  Metallic insulated type. 
 
6. Weatherproof or Dustight Installations:  Liquid-tight with sealing ring and insulated throat. 
 
7. Hazardous Locations:  Cast, copper-free aluminum, threaded covers. 
 
8. Provide raceways complete with boxes, fittings and accessories. 

 
F. Sleeves: 

 
1. Exterior Non-Membrane Waterproofed Walls or Interior Load Bearing Walls:  Galvanized cast 

iron, galvanized steel or wrought iron with continuously welded center flange. 
 
2. Exterior Non-Membrane Waterproof Roofs:  Galvanized cast iron, flashing flange and clamping 

ring.  Josam 26440 Series or equal. 
 
3. Exterior Membrane Waterproof Walls, Floors and Roofs:  Galvanized cast iron, flashing flange 

and clamping ring, equal to Josam 26400 Series or O.Z. type WSK or FSK. 
 
4. Interior Membrane Waterproof Floors:  Galvanized cast iron, flashing flange and clamping ring.  

Extend two inches above floor with pipe nipples.  Clamp to flashing.  Josam 26420 Series or 
O.Z. type WSL or FSK or equal. 

 
5. Extend flashing 10 inches around edge of raceway.  Flashing subject to review. 
 

G. Seals: 
 
1. Raceways in Waterproof Sleeves:  O.Z. Type WSK through wall seal. 
 
2. Raceways in Non-Watertight Sleeves:  Sealing compound. 
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3. Thruwall Cable Seals:  O.Z. Type WSCS. 
 
4. Hazardous Areas, Cold Rooms Conductor Water Stops:  Equal to Crouse-Hinds or Appleton 

type EYS, ESU, EYM, EYOM or SFM with matching sealing cement and fiber filler. 
 

H. Expansion Fittings: 
 

1. Exposed and In Furred Spaces:  Flexible conduit with external bonding jumper strip. 
 
2. In Slab:  O.Z. Type AX or Appleton type XJ or XJF with ground continuity. 

 
I. Cables in Raceways Through Sleeves:  O.Z. type KSC compound or type C series terminators. 

 
J. Fire Sealants - UL Listed:  Chase Foam, CTC PR-855 or equal fire resistant foam sealant. 

 
2.2 BOXES 
 
 

A. Outlet Boxes, except as otherwise required by construction, devices or wiring, as follows: 
 

1. Stamped or Welded Steel, 4-Inches, Square or Octagon For Lighting Fixtures:  1-1/2 inch deep 
above ceiling, 3 inch deep in slab, and 2-1.8 inch deep in wall. 

 
2. In Wall For Receptacles and Switches:  4 inches square or octagon by 1-1/2 inch deep with 

raised covers and fixture studs where required.  Through-the-wall type not permitted. 
 
3. In Wall For Telephone or Data:  4-inches square or octagon by 2-1/8 inch deep with raised 

covers and fixture studs where required.  Through-the-wall type not permitted. 
 
4. Galvanized Cast-Iron or Aluminum With Threaded Hubs:  4 inch round, 2-inch deep on ceiling, 

and 4-inch square, 2-inch deep on wall. 
 
5. Boxes For Outdoors and Damp Locations:  Weatherproof, cast metal. 
 
6. In Hazardous Locations:  Cast, copper-free aluminum. 
 
7. Boxes Without Fixture or Device:  Provide with blank cover. 
 
8. Offset back-to-back outlets with minimum six-inch separation except in "Acoustic partitions" 

where back-to-back outlets are not allowed.  Refer to detail 5, architectural drawing sheet.  * 
 
9. Boxes in "Acoustic Partitions" shall be provided as detailed on architectural drawing sheet.  * 

 
B, Junction and Pull Boxes: 

 
1. Galvanized Sheet Steel:  Code size and gauge in accordance with voltage parameters. 
 
2. Covers:  Screw-on, except as noted. 
 
3. With insulated supports for cables. 
 
4. Locations:  As indicated, where required and accessible. 
 
5. Outdoors and Damp Locations:  Galvanized cast iron or aluminum with threaded hubs and 

gaskets. 
 
6. Provide bar riers or  s eparate box es bet ween w iring ener gized f rom di fferent s ystems; and 

emergency and normal wiring. 
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C. Manholes for Serving Agency:   As specified by serving agency. 

 
D. Manholes and Handholes: 

 
1. Precast concrete. 
 
2. Reinforcement for H-20 bridge loading. 
 
3. Water stopped joints. 
 
4. Cast-iron rings and covers, except as noted on schedule. 
 
5. Covers shall be permanently identified as to the name of the Project or City Facility. 
 
6. Inside dimensions as required by NEC 370 size by the Contractor. 
 
7. Complete w ith i nserts, gal vanized cable racks, i nsulated gal vanized l adders, dr y s umps, 

galvanized pulling irons, grounding, etc. necessary for complete and operational system. 
 
8. Conduit entry as scheduled. 
 
9. Install per manufacturer's instructions. 
 
10. Manufactured by:  Associated Concrete Products, Inc., Brooks Products, Inc., or equal. 

 
E. Floor Boxes:  Unless otherwise noted, galvanized cast iron with stainless steel covers and flanges, 

suitable for conduit and devices indicated.  Harvey Hubbell, Dualevel Series or equal. 
 

1. See also Section 16140 wiring devices for special outlet boxes. 
 
2. For additions to existing areas, match existing. 

 
 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION OF CONDUITS AND RACEWAYS 
 
 

A. Procedure: 
 

1. All conduit joints shall be cut square, threaded, reamed smooth and drawn up tight.  Bends or 
offsets shall be made with standard conduit ells, field bends made with an approved bender or 
hickey, or hub-type conduit fittings.  Number of bends per run shall conform to Code limitations. 

 
2. Paint male threads of field threaded conduit with homogenized blend of colloidal copper and 

rust and corrosion inhibitor pipe compound, Thomas and Betts Kopr-Shield or equal.  Butt 
conduit ends. 

 
3. Conduits shall be secured to all boxes with locknuts and bushings in such manner that each 

system shall be electrically continuous throughout. 
 
4. Conduits shall be securely fastened in place on maximum 4 foot intervals; and within 12" of 

every outlet box, hangers, supports, or fastenings shall be provided at each elbow and at end of 
each straight run terminating at a box or cabinet. 

 
5. Furnish and install pullboxes where required by Code and where necessary in the raceway 

system to facilitate conductor installation. In general, conduit runs of more than 100 ft., or with 
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more than three right-angle bends, shall have a pullbox installed at a convenient intermediate 
location.  Support boxes independently of raceways, walls and partitions.  Boxes shall have 
removable screw covers and shall be accessible. 

 
B. Raceways shall be run concealed, except as noted. 

 
C. Raceways shall not be buried in waffle floors. 

 
D. Exposed raceways and raceways in hung ceilings shall be run parallel with or at right angles to walls. 

 
E. Clearance From Water, Steam or Other Piping:  Minimum three inches separation from hot water 

pipes, except one inch from pipe cover at crossings. 
 

F. Keep raceways clear of motor foundations and underside of boilers. 
 

G. Run raceways in walls vertically. 
 

H. Maintain grounding continuity of interrupted metallic raceways with ground conductor, and in flexible 
conduit for feeders and motor terminal connections. 

 
1. Include equipment grounding conductor in exposed, damp or wet locations. 
 

I. Empty Raceways Over 10-feet Long:  Provide with fish or pull wire, galvanized steel or nylon rope. 
 

J. Raceways Located Underground, Beyond Building: 
 

1. Minimum 24-inches top cover, 30-inches in areas subject to heavy vehicular traffic. 
 
2. Slope away from building. 
 
3. Building entry and preceding manhole: 

 
a. Plug empty raceways. 
 
b. Seal cables in raceways with terminators: Similar to O.Z. type CRC Series. 

 
4. Manhole Entries:  Through end bells perpendicular to entering wall. 
 
5. Anchor raceways to prevent movement. 
 
6. After Installation:  Pass stiff bristle, mandrel (85 percent of raceway diameter) and plug. 
 
7. Placement:  Over well-tamped trench bottom and on concrete blocks, five feet on centers.  

Provide non-metallic spacers. 
 
8. Joints:  Minimum six inches apart and staggered. 
 
9. Provide watertight joints. 

 
K. Raceways Located Underground, Under Building:   

 
1. Use steel conduit for bends. 
 
2. Transition from PVC to steel must occur underground. 
 
3. Separate pull boxes/handholes for normal and emergency circuits. 
 
4. Concrete encasement to be continuous with floor. 
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L. Vibration and Noise Control: 
 

1. Provide flexible conduit connections to all vibrating equipment as described in Section 15210, 
Para. 3.10. 

 
2. See Section 16010, Para. 3.01L, item no. 2.b. 
 
3. Provide expansion fittings and flexible connections across all joints or floated floors. 

 
M. Rigid Steel Conduit: 

 
1. In slabs (see 3.01.C), maximum outside diameter not to exceed 1/3 of the slab thickness. 
 
2. Direct Buried Conduit:  Provide 40 mil PVC coated conduit. 
 
3. Under Building:  Concrete encase. 
 
4. Not permitted in terrazzo floor finish. 
 
5. Minimum one-inch cover in concrete fill. 

 
N. Intermediate Metal Conduit: 

 
1. Same as Rigid Steel and: 
 

a. Do not use in hazardous locations or direct burial. 
 

b. Do not use for cables installed by Utility Company. 
 

O. Flexible Metallic Conduit: 
 

1. For short motor or vibrating equipment connections where rigid conduit is impracticable. 
 
2. From Outlet Box to Recessed Lighting Fixture:  Minimum four feet, maximum six-feet length. 
 
3. For Final Connection to Motor Terminal Box, Transformers and Other Vibrating Equipment:  

With polyvinyl sheathing and ground conductor.  Minimum length:  18 inches with minimum 50 
percent slack.  Connect ground conductor to enclosure or raceway at each end. 

 
4. For expansion joint crossings, cross at right angles and anchor ends. 
 
5. Provide liquid tight flexible conduit with separate insulated stranded copper equipment ground 

conductor for connections in area exposed to weather, damp locations and connections to 
transformers enclosures regardless of location.  Use for all connections to kitchen and other 
appliances. 

 
P. Plastic Conduit:  (PVC SCHED 40) 

 
1. Permitted Use:  Only where noted on the Contract Drawings. 
 
2. Cut ends square, ream smooth, wipe clean apply approved solvent weld cement and quarter 

turn as drawing up tight to shoulder.  Seal joints watertight. 
 
3. Convert to steel conduit through adaptors when entering building and for risers. 
 
4. Clearance from hot water and steam lines:  Three feet minimum. 
 
5. Provide ground wire with power wiring and increase size if required. 
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6. Under roads, roadways and parking areas:  outside the outside walls of the building, concrete 
encase underground. 

 
7. General Interior Use:  Not permitted. 

 
Q. Outlet Boxes: 

 
1. Set square and true with building finish and secure to building structure by adjustable strap 

irons. 
 
2. Verify outlet locations in finished spaces with Drawings of interior details and finishes. 
 
3. Provide barriers between switches connected to different phases for voltages exceeding 150 

volts to ground. 
 

R. Panel, Junction and Pull Boxes: 
 

1. Location:  Clear of other work.  Conceal junction and pull boxes in finished spaces and maintain 
accessibility. 

 
2. Support from building structure, independent of conduit.  Provide floor to ceiling channels for 

mounting on drywall and lightweight construction. 
 
3. Outlet boxes for f ixtures recessed in hung ceiling:  accessible through opening created by 

removal of fixture.  Secure to black iron ceiling support. 
 
4. Motor Terminal Boxes:  Coordinate with motor branch circuit conduit and wiring. 
 
5. Paint Life Safety system outlet, pull and junction boxes red color. 

 
3.2 TESTS 
 
 

A. Continuity: 
 

1. Test resistance of feeder conduits from service to point of final distribution using 1 conductor 
return. 

 
2. Maximum:  25 ohms resistance. 

 
 
 

* * * * * * 
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 SECTION 16120 
 CONDUCTORS 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish all tools, equipment, material, and supplies and shall perform all 
labor required to complete the work as indicated on the Drawings and specified herein. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of the following Sections or  D ivisions appl ies t o t he W ORK of  t his Section.  O ther 
Sections of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

 
1. Division 11 Equipment, applicable Sections. 

 
2. Division 15 Mechanical, applicable Sections. 

 
3. Division 16 Electrical, applicable Sections. 

 
4. Division 17 Instrumentation and Control, applicable Sections. 

 
B. Materials and equipment furnished and installed under other divisions with raceway and electrical 

conductors furnished, installed, and connected under Division 16, Electrical. 
 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. All work specified herein shall conform to or exceed the applicable requirements of the referenced 
portions of the following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
B. Comply with the current provisions of the following Codes and Standards. 

 
1. Codes and Standards: 

 
LAEC City of Los  A ngeles E lectrical C ode, l atest adopt ed 

edition. 
 

Title 8,  I ndustrial R elations, Subchapter 5,  E lectrical S afety Orders, California C ode of  
Regulations. 

 
2. Commercial Standards: 

 
ANSI/UL 467 Grounding and Bonding Equipment, Safety Standard 

For. 
 
ICEA S-61-402/NEMA WC-5 Thermoplastic - Insulated W ire and C able for the 

Transmission and Distribution of Electrical Energy. 
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ICEA S-19/NEMA WC-3 Rubber - Insulated W ire and C able for the 
Transmission and Distribution of Electrical Energy. 

 
ICEA S-68-524/NEMA WC-7 Cross Linked Thermosetting P olyethylene I nsulated 

Wire and Cable for the Transmission and Distribution 
of Electrical Energy. 

 
ICEA S-68-516/NEMA WC-8 Ethylene Propylene Rubber Insulated Wire and Cable 

for t he T ransmission and D istribution of  E lectrical 
Energy. 

 
ANSI/UL 62 Flexible Cord and Fixture Wire. 
 
ANSI/UL 510 Insulating Tape. 
 
ANSI/UL 1277 Electric Power and Control Tray Cables with Optical 

Fiber Members. 
 
ASTM B8 Standard Specifications from Concentric Lay Standard 

Copper Conductors, Hard, Medium-Hard or Soft. 
 
IEEE 48 Standard Test Procedures and Requirements for High 

Voltage Alternating Current Cable Terminations. 
 
NEMA WC-55 Instrumentation Cables and Thermocouple Wire 
 
NEMA WC-57 Control Cables 

 
C. All C onductors f urnished by  t he C ONTRACTOR s hall be l isted by  and shall bear the label of 

Underwriters' Laboratories, Incorporated, (UL).. 
 

D. The c onstruction and i nstallation of  al l el ectrical equi pment and m aterials shall comply with all 
provisions of the CAL OSHA Safety Orders Title 8 CCR, as applicable), State Building Standards, and 
applicable local codes and regulations. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the Section 16010 Electrical General Provisions. 
 

B. CONTRACTOR shall submit the following items. 
 

1. Catalog cuts and other brochures depicting conductor characteristics. 
 

2. Manufacturer’s certified test records and factory test procedures. 
 

3. Manufacturer’s recommended splicing, testing, and installation procedures and practices. 
 

4. Field testing using attached Cable Test Data Form, HI-POT and Megger tests including certified 
test reports.  Also, include splicing personnel qualifications. 

 
1.5 QUALITY ASSURANCE 
  
 

A. Conductor Identification System: 
 

1. Provide complete power and control conductor identification system so that after installation, 
circuits can be easily traced from origin to final destination.   
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2. Identify power and control conductors at each termination and in all accessible locations such 
as maintenance holes, handholes, panels, switchboards, pull boxes, terminal boxes, etc.  For 
identification, use type of tags specified herein.   

 
3. Tag conductors using a three-segment conductor numbering scheme which defines the origin 

of the conductor, the function of the conductor, and the destination of the conductor.   
 

Example:  MCCA-P-MCCB where MCCA is the origin, P is the function identification (P = power, 
C = control, S = signal, etc.), and MCCB is the destination.   

 
4. For conductors with one point of  or igin and two or more destinations, expand the function 

identification number, e.g., PA, PB, etc.   
 

5. Make the origin and destination identification the specific names for the equipment used in the 
Contract Documents.  Make the instrumentation and control identification names exactly as 
designated, i.e., FT-S-121. 

 
B. Conductor Color Coding: 

 
1. Color coding of multiconductor control and instrumentation cable is specified in the individual 

cable type specification.   
 

2. For power conductors, provide all single conductors and individual conductors of multiconductor 
power cables with integral insulation pigmentation of the designated colors, except conductors 
larger than No. 6 AWG may be provided with color coding by applying a heat shrink tube of the 
appropriate color. 

 
3. Phase A, B, C implies the direction of positive phase rotation.   

 
4. Use the following colors:   

 
System    Conductor  Color 

 
All Systems   Equipment Grounding  Green 

 
240/120 Volts   Grounded Neutral  White 
1-Phase, 3-Wire   One Hot Leg  Black 

Other Hot Leg  Red 
 

208Y/120 Volts   Grounded Neutral  White 
3-Phase, 4-Wire   Phase A  Black 

Phase B  Red 
Phase C  Blue 

 
240/120 Volts   Grounded Neutral  White 
3-Phase, 4-Wire   Phase A  Black 
Delta, Center Tap "High"   (wild) Leg  Orange 
Ground on 1-Phase  Phase C  Red 

 
480Y/277 Volts   Grounded Neutral  White, Black 

 
3-Phase, 4-Wire   Tracer 

Phase A  Brown 
Phase B  Orange 
Phase C  Yellow 
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System    Conductor  Color 
 

4,160 Volt    Grounded Neutral  White 
4,800 Volt    Phase A  Yellow 
13,800 Volt    Phase B  Red 
34,500 Volt    Phase C  Blue 

 
C. For all high voltage cable and all 600 volt cable sized AWG #2 and larger, CONTRACTOR shall 

furnish cable manufactured no more than one year prior to installation. 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. The use of a manufacturer's name and model or catalog number is for the purpose of establishing the 
standard of quality and general configuration desired only.  Products of other manufacturers will be 
considered in accordance with the GENERAL REQUIREMENTS. 

 
2.2 CONDUCTORS 
 
 

A. Conductors 600 Volts and Below:   
 

1. Unless ot herwise indicated, provide stranded conductors, ex cept provide s olid c onductors 
where No. 10 AWG and No. 12 AWG are designated for branch circuit power wiring in lighting 
and receptacle circuits. 

 
2. Provide Type THHN/THWN insulation for control & instrument cables. Provide conductors with 

Type XHHW insulation for power cables. 
 

3. Use only copper conductors. 
 

4. For all di rect bur ial and aerial conductors and cables, provide conductors with UL labeling 
"TYPE USE" and RHW insulation with heavy-duty, black, neoprene sheath meeting the physical 
requirements and minimum thickness requirements of ICEA S-19-81 and NEMA WC 3.  

 
5.  Where flexible cords and cables are specified, provide Type SO, 600-volt, with the number and 

size of copper conductors indicated.   
 

6. Conductors for applications of 600 volts and below shall be rated for 600 volts unless otherwise 
specified. 

 
7. The name of the manufacturer, insulation type, voltage rating and wire size shall be clearly and 

permanently imprinted throughout the length of each conductor.  All conductors and cables 
supplied shall bear the UL label. 

 
B. Multi-Conductor Cable:   

 
1. Provide cable that is UL listed Type TC and conforms to the requirements of UL 1277 and NEC 

Article 340, or UL l isted Power Limited C ircuit Cable that conforms to the requirements of 
Article 725 of the LAEC.  Provide cables per manently and l egibly m arked w ith t he 
manufacturer's name, the maximum working voltage for which the cable was tested, the type of 
cable, and labeled UL (or submit evidence of UL listing).   
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2. Provide cables as specified under  t he t ype num ber i n t his s ection ( Type 1, T ype 2, etc.).  
Conduits shown on the Drawings and in the Circuit/Raceway Schedule have been sized to 
accommodate the outside diameter for each type.  For this reason, use cable diameters equal 
to or less than the diameters specified.   

 
a. Type 1 (600-Volt Multi-Conductor Control Cable, Type TC):   

 
(1) General:  Multi-conductor control circuit interconnection cable with ground.  Suitable 

for i nstallation i n open ai r, i n c able t rays, c onduit, or  other approved raceways.  
Maximum cable temperature rating 90 degrees C dry locations, 75 degrees C wet 
locations.  Passes vertical tray flame test.   

 
(2) Individual Conductors:  No. 14 AWG, 19-strand copper.   
 
(3) Insulation and Jackets:  Provide conductors having 15-mil PVC insulation with 4-mil 

nylon jacket, and UL listed as Type THHN/THWN.  Color code the conductor group 
in accordance with ICEA S-61-402, Appendix K, Method 1, Table K-2.  Include one 
full size green equipment grounding conductor.  Bind conductor group with a spiral 
wrap of barrier tape.  Provide cable with overall outer PVC jacket which is flame-
retardant, sunlight- and oil-resistant, and has a nominal thickness as shown in the 
table below.   

 
(4) Use only 5, 7, 9, 12, 19, 24, 25, and 37-conductor cables.  The green grounding 

conductor is included in the number of conductors shown in the table below.   
 

Max. Outside Jacket 
No. of   Diameter   Thickness 
Conductors   (inches)      (mils)   

 
   5   0.45   45 
    7   0.48   45 
  12   0.65   60 
  19   0.76  60 
  25   0.93   60 
  37   1.04   80 

 
(5) Manufacturers:  The Okonite Company, Rome Cable, or equal. 

 
 

b. Type 2 (600-Volt No. 16 AWG Twisted, Shielded Pair Instrumentation Cable, Type TC) 
(UL 62 & 1277):  

 
(1) General:  Single pair instrumentation cable designed for noise rejection for process 

control, computer, or data log applications.  Suitable for installation in cable trays, 
conduit, or other approved raceways.  Maximum cable temperature rating shall be 
90 degrees C dry locations, 75 degrees C wet locations.   

 
(2) Individual Conductors:  Bare soft annealed copper, Class B, 7-strand concentric per 

ASTM B 8; 20 AWG, 7-strand tinned copper drain wire. 
 

(3) Insulation and Jacket:  E ach c onductor 15 -mil nom inal P VC and 4 -mil n ylon 
insulation.  Pair conductors pigmented black and red.  Jacket flame-retardant and 
sunlight- and oi l-resistant P VC w ith 45  mils nom inal t hickness.  Shield 1.35-mil 
aluminum/mylar overlapped to provide 100 percent coverage.   

 
(4) Dimension:  0.31 inch nominal OD.   

 
(5) Manufacturers:  The Okonite Company, Alpha Wire Corporation, Belden or equal.  
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c. Type 3 (600-Volt No. 16 Twisted, Shielded Triad Instrumentation Cable, Type TC) (UL 62 
& 1277): 

 
(1) General:  Single triad instrumentation cable designed for noise rejection for process 

control, computer, or data log applications.  Suitable for installation in cable tray, 
conduit, or other approved raceways.  Maximum cable temperature rating shall be 90 
degrees C dry locations, 75 degrees C wet locations. 

 
(2) Conductors:  Bare soft annealed copper, Class B, 7-strand concentric per ASTM B 

8; 20 AWG, 7-strand, tinned copper drain wire. 
 

(3) Insulation and Jacket:  E ach c onductor, 15 -mil nom inal P VC and 4 -mil n ylon 
insulation.  Triad conductors pigmented black, red, and blue.  Jacket flame-retardant 
and sunlight- and oil-resistant PVC with 45 mils nominal thickness.  Shield 1.35-mil 
aluminum/mylar, overlapped to provide 100 percent coverage.   

 
(4) Dimension:  0.32 inch nominal OD.   

 
(5) Manufacturers:  The Okonite Company, Alpha Wire Corporation, Belden or equal.   

 
d. Type 4 (600-Volt No. 18 AWG, Mul ti-twisted Shielded Pairs with a C ommon Overall 

Shield Instrumentation Cable, Type TC)(UL 62 & 1277):   
 

(1) General:  Twisted, shielded pairs of instrument cables, grouped in a single cable, 
designed for use as instrumentation, process control, and computer cable.  Suitable 
for installation in cable tray, conduit, or other approved raceways.  Maximum cable 
temperature rating shall be 90 degrees C dry locations, 75 degrees C wet locations.   

 
(2) Conductors:  Bare soft annealed c opper, C lass B, 7-strand, c oncentric per  

ASTM B 8.  Tinned copper drain wires.  Pair drain wire size AWG 20, group drain 
wire size AWG 18.   

 
(3) Insulation and Jacket:  Each conductor 15-mil PVC and 4-mil nylon insulation.  Pair 

conductors pigmented black and red with red conductor numerically printed for group 
identification.  Outer jacket flame-retardant and sunlight- and oil-resistant PVC with 
nominal thickness as shown in table.  Individual pair shield 1.35-mil aluminum/mylar. 
 Group shield 2.35-mil aluminum/mylar, overlapped for 100 percent coverage.   

 
(4) Dimensions as noted in table below:   

 
 Number  Maximum Outside Nominal Jacket 
 of Pairs Dimension (inches) Thickness (mils) 
 
 4 0.50 45 
 8 0.68 60 
 12 0.82 60 
 16 0.95 80 
 20 1.05 80 
 24 1.16 80 
 36 1.33 80 
 50 1.56 80 
 

(5) Manufacturers:  The Okonite Company, Alpha Wire Corporation, Belden or equal.   
 

C. Conductor and Cable Tags:   
 

1. Tags relying on adhesives or taped-on markers are not acceptable.   
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2. Provide c onductor t ags f or c onductors No. 12 AWG and bel ow w ith legible permanent 
sleeve of yellow or white PVC with machine printed black marking.   

 
3. Provide tags for cables, and for conductors No. 10 AWG and larger, consisting of permanent 

nylon marker plates with legible designations hot stamped on the plate.  Attach these marker 
plates to conductors and cables with nylon tie cord.   

 
D. Equipment Grounding Conductors:   

 
1. Provide soft-drawn copper conductors, not smaller than AWG12 and as indicated or as 

required by NEC, for equipment grounding.   
 

2. Provide conductors with green insulation of the same type as all other circuit wires. 
 

E. Direct Buried Grounding Conductors:   
 

1. Provide bare stranded copper conductors, size as indicated, for the ground system grid at 
transformers, switchgear, and where indicated.   

 
2.3 MANUFACTURED WIRING SYSTEMS 
 
 

A. Provide a flexible, coordinated means of distributing lighting branch circuit and control wiring.   
 

B. Provide a system rated at 20 amperes load-carrying capacity per phase with final assemblies 
consisting of a maximum of three, phase conductors.  Provide a system manufactured of Type MC 
cable with 90 degrees C insulation and stranded copper conductors.   

 
C. Provide three, single-phase, five-wire circuit cable configuration with standard color wire coding as 

per Article 1.5 of this Section.    
 

D. Provide a system having a latch/strike locking mechanism with voltage clearly marked on latch.  
Provide a system UL listed for use in air handling plenums, listed to connect or disconnect under 
load, and manufactured in accordance with Article No. 604 of the NEC.   

 
 
PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Do not exceed c able m anufacturer's r ecommendations f or m aximum pul ling t ensions and 
minimum bendi ng r adii.  W here pul ling c ompound i s us ed, us e onl y UL listed compound 
compatible with the cable outer jacket and with the raceway involved. contractor shall perform and 
submit pulling calculation per manufacturers recommendation t o as certain t hat t here i s no 
overstrain to the cable. The calculation shall be submitted to the ENGINEER for approval.”  

 
B. Tighten all screws and terminal bolts using torque type wrenches and/or drivers to tighten to the 

inch-pound requirements of the NEC and UL.   
 

C. Single conductors and cables in maintenance holes, handholes, vaults, cable trays, and other 
indicated locations shall be  wrapped together by arc and fireproofing tapes, and shall be bundled 
throughout their exposed length  with nylon, self-locking, releasable, cable ties placed at intervals 
not exceeding 12 inches on centers.   

 
D. Wires and cables in each voltage classification shall be installed in separate raceways and shall 

be completely isolated at the cable and wire terminations. 
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E. No vehicles shall be used to pull conductors. 
 

F. A means of monitoring cable tension shall be provided at all pulls. (I.e. dynamometer)  
 
3.2 CONDUCTOR 600 VOLTS AND BELOW 
 
 

A. Provide conductor sizes indicated on Drawings.   
 

B. Wire nut s m ay be us ed on s olid c onductors of  120 -volt and 277 -volt l ighting and 120 -volt 
receptacle circuits only.  Place no m ore t han one c onductor i n any  s ingle-barrel pr essure 
connection.  Use c rimp c onnectors w ith t ools by  s ame m anufacturer and/ or U L l isted f or 
connectors of all stranded conductors.   

 
C. Soldered mechanical joints insulated with tape will not be acceptable.   

 
D. Vinyl plastic insulating tape for wire and cable splices and terminations shall be flame retardant, 7-

mil thick minimum, rated for 90 degrees C minimum meeting the requirements of UL 510.   
 

E. Provide terminals and connectors acceptable for the type of material used. 
 

 F. Arrange wiring in cabinets, panels, and motor control centers neatly cut to proper length, remove 
surplus wire, and bridle and secure in an acceptable manner.  Identify all circuits entering motor 
control centers or other control cabinets in accordance with the conductor identification system 
specified. 

 
G. Terminate control and instrumentation wiring with methods consistent with terminals provided, and 

in accordance with terminal manufacturer's instructions.  Where terminals provided will accept 
such lugs, terminate all control and instrumentation wiring (except solid thermocouple leads) with 
insulated, locking-fork compression lugs, Thomas & Betts Sta-Kon, or equal.   

 
H. For terminals designed to accept only bare wire compression terminations, use only stranded wire, 

and terminate only one wire per terminal.  Tighten all terminal screws with torque screwdriver to 
recommended torque values.   

 
I. Attach c ompression l ugs w ith a t ool s pecifically des igned f or t hat pur pose which pr ovides a 

complete, controlled crimp where the tool will not release until the crimp is complete.  Use of plier 
type crimpers is not acceptable.   

 
J. Cap spare conductors and conductors not terminated with UL listed end caps.   

 
K. Where conductors pass through holes or over edges in sheet metal, remove all burrs, chamfer all 

edges, and install bushings and protective strips of insulating material to protect the conductors.  
 

L. For conductors that will be connected by  ot hers, pr ovide at  l east 6  feet s pare c onductor i n 
freestanding panels and at least 2 feet spare in other assemblies.  Provide more spare conductor 
in any particular assembly where it is obvious that more conductor will be needed to reach the 
termination point.  

 
M. CONTRACTOR shall provide cable pulling tension calculations for review and approval before 

pulling cables sized 4/0 and larger. 
 
3.3 CABLES 
 
 

A. Do not splice without permission of the ENGINEER or the INSPECTOR. Locate splices, when 
permitted, only in readily accessible cabinets or junction boxes using terminal strips.  Splices will 
not be permitted unless deemed necessary by approved pulling tension calculations. 
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B. Where c onnections of  c ables i nstalled under  t his s ection ar e to be m ade under  D ivision 
Instrumentation and Controls, leave pigtails of adequate length for neat bundled type connections.  

 
C. Instrumentation, computer, and control cables run under infinite access floors in control rooms 

may be installed under the floor without protection.  Run individual wires, pairs, or triads in flex 
conduit under the floor or grouped into bundles at least ½ inch in diameter.   

 
D. Maintaining the integrity of shielding of instrumentation cables is essential to the operation of the 

control systems.  Take special care in cable installation to ensure that grounds do not occur 
because of damage to the jacket over the shield.   

 
E. Cables entering maintenance holes, handholes or vaults shall be sealed using an expanding foam 

product approved for the purpose. 
 
3.4 CONDUCTOR ARC AND FIREPROOFING TAPES 
 
 

A. Use arc and fireproofing tapes on all 600-volt single conductors and cables except those rated 
Type TC at splices in all maintenance holes, handholes, vaults, cable trays, and other indicated 
locations. 

 
B. Wrap together as a single cable all conductors entering from each conduit.   

 
C. Follow t ape m anufacturer's i nstallation i nstructions.  Secure t he ar c and f ireproofing t ape at  

frequent intervals with bands of the specified glass cloth electrical tape.  Make each band of at 
least two wraps of tape directly over each other.   

 
D. Wrap together as far as possible, conductors carrying phases A, B, and C of the same feeder.  Do 

not wrap together conductors carrying only two of the three phases. 
 

E. The cables shall be trained as closely as possible to their final  positions. 
 

F. The cables shall be cleaned of all oil, grease, and cable pulling compounds using suitable solvents 
and cleaners non-injurious to cable and then wiped completely dry. 

 
G. Any projecting surfaces such as  f ittings, ground connectors or  bonding connections shall be 

covered with an insulating compound to present a smooth continuous surface for taping. 
 

H. Fireproofing tapes shall be submitted as shop drawings for approval.  Tapes shall be 3-inch width 
half-lapped and extend a minimum of 6-inches into the raceway.  Use ¾” glass tape at three foot 
intervals to hold tape in place.   

 
3.5 UNDERGROUND DIRECT BURIAL CABLE 
 
 

A. Comply w ith r equirements f or I nstallation of  U nderground D irect B urial R aceways in 
Section 16110, "Raceway", including warning tapes above the cables.  Such cable shall not be 
used in permanent installations. 

 
3.6 FIELD TESTS 
 
 

A. Field test shall be performed on conductors in accordance with Section 16030 Electrical Tests. 
 
 
 
 * * * * * * 
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SECTION 16123 
MULTIMODE FIBER OPTIC 

DATA COMMUNICATION SYSTEM 
 
 
 
PART 1--GENERAL 
 
 
1.01 SCOPE 
 
 

A. This section specifies requirements for indoor/outdoor rated multi-mode fiber optic data 
communication cables including installation, terminations, termination cabinets, testing, and 
accessories. 

 
B. Provide tools, supplies, materials, equipment, test equipment and the labor for the raceways 

system, cable installation, and testing of a complete and operable fiber optic cabling system as 
specified herein on the Cable Specification Sheets. 

 
C. Provide fiber optic cable with each fiber usable and tested as specified herein. 
 
D. Provide the fiber optic cable splices and appurtenances required to complete the fiber optic 

cabling system.  Appurtenances are specified herein. 
 
E. Refer to the drawings and drawing notes for specific requirement for the project, since not all 

specified products, methods, and procedures are applicable to the project. 
 

1.02 QUALITY ASSURANCE 
 

A. Manufacturer: Equipment and cabling shall be the product of firms regularly engaged in the 
design and manufacturer of equipment and cables for a minimum of five years.  Manufacturer 
shall have minimum of seven years experience and shall be ISO 9001 certified. 

 
B. Installer: Installation, termination, and testing of equipment and cabling provided under this 

section shall be performed by qualified, skilled technicians regularly engaged in fiber optic cabling 
system work of similar complexity and who possess the licenses or certificates required to 
perform such work. 

 
C. References: 
 

1. This section contains references to the following documents.  They are a part of this section 
as specified and modified.  Where a referenced document contains references to other 
standards, those documents are included as references under this section as if referenced 
directly.  In the event of conflict between the requirements of this section and those of the 
listed documents, the requirements of this section shall prevail. 

 
2. Unless otherwise specified, references to documents shall mean the documents in effect at 

the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the 
Agreement if there were no Bids).  If referenced documents have been discontinued by the 
issuing organization, references to those documents shall mean the replacement documents 
issued or otherwise identified by that organization or, if there are no replacement documents, 
the last version of the document before it was discontinued.  Where document dates are 
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given in the following listing, references to those documents shall mean the specific 
document version associated with that date, regardless of whether the document has been 
superseded by a version with a later date, discontinued or replaced. 

 
Reference Title 

ANSI/ICEA S-87-640 Standard for Optic Fiber Outside Plant Communications 
Cable 

BELLCORE GR-20-CORE Generic Requirements for Optical Fiber and Optical 
Fiber Cables 

BELLCORE GR-409-CORE Generic Requirements for Intrabuilding Fiber Cable 

BELLCORE GR-487-CORE Generic Requirements for Electronic Equipment 
Cabinets 

BELLCORE GR-771-CORE Generic Requirements for Fiber Optic Splice Closures 

ISO-9001 Quality Management Systems 

NFPA 70  National Electric Code (NEC) 

TIA/EIA-455-86 FOTP-86  Fiber Optic Cable Jacket Shrinkage 

TIA/EIA-455-107A FOTP-107  Determination of Component Reflectance 
or Link/System Return Loss Using a Loss Test Set 

TIA/EIA-492AAAC Detail Specification for 850 nm Laser-Optimized, 50µm 
Core Diameter/125 µm Cladding Diameter Class Ia 
Graded-Index Multimode Optical Fibers 

TIA/EIA-598-B Standard for Optical Fiber Cable Color Coding 
 
3. The fiber optic cable shall meet the requirements of the referenced ANSI, BELLCORE,  

ICEA, ITU, TIA, and EIA standards for data communications cable.   
 
D. Factory Test: Manufacturer’s factory testing shall be conducted for all fiber optic cable reels 

provided for this Contract.  Test documentation shall include the following: 
 
1. Optical Time Domain Reflectometer (OTDR) measurement of the fiber length. 
 
2. OTDR measurement of average attenuation. 
 
3. Traces of OTDR measurements taken. 
 
4. Visual Tracer for short distance cable fault detection. 
 

1.03 SUBMITTALS 
 
 

A. The following information shall be submitted for review in accordance with Section 01300: 
 
1. Product Literature: 
 

a. A copy of this specification section, with addendum updates included, and all referenced 
and applicable sections, with addendum updates included, with each paragraph check-
marked to indicate specification compliance or marked to indicate requested deviations 
from specification requirements.   
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b. A check mark

 

 shall denote full compliance with a paragraph as a whole.  If deviations 
from the specifications are indicated, and therefore requested by the Contractor, each 
deviation shall be underlined and denoted by a number in the margin to the right of the 
identified paragraph, referenced to a detailed written explanation of the reasons for 
requesting the deviation.  The Construction Manager shall be the final authority for 
determining acceptability of requested deviations.  The remaining portions of the 
paragraph not underlined will signify compliance on the part of the Contractor with the 
specifications.  Failure to include a copy of the marked-up specification sections, along 
with justification(s) for any requested deviations to the specification requirements, with 
the submittal shall be sufficient cause for rejection of the entire submittal with no further 
consideration. 

c. A copy of the contract document, fiber-optic network system block diagrams, cabinet and 
panel drawings, control single-line diagrams, and process and instrumentation diagrams 
that apply to the equipment in this section marked to show specific changes necessary 
for the supplied equipment. 
 

d. If no changes are required, the drawings shall be marked “No Changes Required.”  
Manufacturer’s specifications, data sheets, and catalog literature for the indoor/outdoor 
rated fiber optic cable that clearly and unambiguously shows that the cable meets all the 
requirements specified herein.  
 

e. Manufacturer's catalog literature and catalog data sheets for the following items, marked 
to indicate products proposed, as applicable to the project:  

 
(1) Fiber optic cables including manufacturers’ maximum recommended pulling tension. 
 
(2) Fiber optic cable termination connectors 
 
(3) Fiber optic patch cords 
 
(4) Fiber optic termination panels 
 
(5) Fiber optic adapter plug-in 
 
(6) Fiber optic patch cord storage 
 
(7) Fiber optic cable clamp kit 
 
(8) Connector/Adapter cleaning kit 
 
(9) Protective tubing for fiber optic patch cords  
 
(10) Cable pulling grips, swivel, and lubricant 

 
f. Shop drawings: 

 
(1) Termination panel fabrication and layout drawings with complete list of materials and 

nameplate engraving list. 
 
(2) Interconnection cable diagrams for the complete system, showing each fiber in each 

cable.  Each termination point shall be clearly marked. 
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2. Qualifications: 
 

a. Contractor's experience and resumes for the personnel installing and testing the fiber 
optic system including factory training certifications.  

 
b. Information on five successfully performed cable installations of comparable size and 

complexity with name, address, and telephone number of facility owner, name of project 
and completion date, and type of conduit system and length of cable pulled.  

 
3. Fiber cable pulling plan as specified in Part 3. 
 
4. Test plan as specified in Part 3. 
 
5. Submit cable samples for review that include the specified cable marking. 
 
 

PART 2--PRODUCTS 
 
 

2.01 GENERAL 
 
 

A. Provide fiber optic cable jacket free of holes, splits, and blisters with no metal elements and of a 
consistent thickness.  

 
B. Mark the exterior sheathing with the manufacturer's name, month and year of manufacture, and 

sequential meter or foot markings for easily determining the length of the cable at all points along 
the cable run, 

 
C. Provide a telecommunication handset symbol as required by Section 350G of the National 

Electrical Safety Code® (NESC®), fiber count, and fiber type.   
 

2.02 CONDUIT 
 
 

A. Where shown, provide 2-inch diameter PVC Schedule 40 conduit  
 

2.03 PULL BOXES   
 
 

A. Unless otherwise shown, provide pull boxes with the approximate dimensions of 24 inches wide 
by 24 inches long, by 36” deep with hollow bottoms, designed for H-20 traffic loading.   

 
B. Pull box covers shall be galvanized steel with the words "FIBER OPTICS" in raised letters on the 

upper surface.  Covers shall have locking devices and form a watertight seal to prevent surface 
water from entering. Knockouts in the sidewalls shall permit underground conduit side entry and 
exit.   
 

C. Pull boxes shall by George Ingraham, Vikamatic, or equal. 
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2.04 CONDUIT SEALANT 
 
 

A. Conduit sealant shall be Semco duct sealing compound, or equal. 
 
2.05 IDENTIFICATION TAPE 

 
 

A. Where shown, provide a 6-inch wide magnetically detectable warning tape with red protective 
polyethylene jacket installed above the conduit along the entire length of the conduit route.  
Provide polyethylene tape continuously imprinted "CAUTION-FIBER OPTIC CABLE".   

 
B. Warning tape shall be Teletrace by George Ingraham, Vikamatic, or equal. 
 

2.06 TRACER WIRE 
 
 

A. Where shown, provide a #12 AWG XHHW insulated black stranded copper wire installed in the 
trench with fiber optic cable conduit with a multi-pin terminal block for termination of the tracer 
wire in concrete manhole / pullbox for tracer wire access.  
 

2.07 PULL ROPE 
 
 

A. Where shown, provide a low friction, polyethylene jacketed, polypropylene rope with 1,800 psi of 
tensile strength.   
 

B. Pull rope shall be Vikamatic "Fiber Glide" or equal. 
 

2.08 SLACK 
 
 

A. Provide sufficient tube slack at each handhole for thermal contraction. 
 

2.09 DUCT PLUGS 
 
 

A. Provide duct plugs to seal the ducts and to seal empty or spare conduit at the entrance of each 
pullbox/concrete manhole/vault.  
 

B. Duct Plugs shall be Jackmoon or equal.  
 

2.10 CABLE IDENTIFICATION TAGS 
 
 

A. Provide and install fiber cable identification tags in each access vault, pullbox, and/or vault: 
“FROM ________ PUMP STATION”.   
 

B. Cable identification tags shall be manufactured by Brady or Thomas & Betts, or equal. 
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2.11 FIBER OPTIC BUFFERED CABLE CONNECTORS AND PATCH CORDS 
 
 

A. General:  
 

1. Provide preparation for the connections including polishing, connectors, hardware, cleaving 
tool, continuity tester, visual fault locator, and supplies for installation of connectors.  
Multimode terminations shall be ST type. Fusion-spliced pigtails are not acceptable.  

 
2. Fiber optic cable connections shall be Unicam-type with ceramic ferrules, polycarbonate not 

acceptable.   
 

B. Connector Characteristics: Connectors shall be specifically designed for fiber optic buffered 
cables specified herein.   

 
C. Patch Cord Characteristics: Patch cords shall be 3.0 mm single coated duplex fiber with jacket 

and connectors on both ends.  Attenuation shall be a maximum of 0.3 dB.  Provide length 
required for connection from patch panel to equipment. 
 

2.12 FIBER OPTIC PANELS 
 
 

A. General: Fiber optic patch panels shall consist of a system of components for routing, supporting, 
and terminating the fiber optic cables specified herein.   

 
B. Description: 

 
1. Provide RETMA rail-mounted type fiber optic patch panels constructed of aluminum or steel 

with hinged metal doors.  Unit shall be configured so all connections are front-accessible, 
enclosure does not permit rear access. 

 
2. Provide mounting hardware, cable clamps and grommets, cable routers, storage decks, 

connector racks, and items for a complete system. 
 
3. Provide with a machine printed port labeling system. 
 
4. Provide cable routers and storage decks to retain cables’ minimum bending radius.   
 
5. Provide sufficient quantity of ports to terminate the number of fiber strands specified and 

blank covers for unused port spaces. 
 
6. Provide one port for each fiber in accordance with the specified cable type. 

 
2.13 PRODUCT DATA 
 
 

A. The following information and product data specified shall be provided in accordance with Section 
01300: 

 
1. Factory test results as specified in paragraph 1.02. 
2. Cable pull records as specified in Part 3. 
3. Pre-installation test results as specified in Part 3. 
4. Post-installation test results as specified in Part 3. 
5. Verification and a punch-list as specified in Part 3. 
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PART 3--EXECUTION 
 
 
3.01 RACEWAY SYSTEM 
 
 

A. Conduit Installation: 
 
1. Conduit bends shall have a radius of 24 times the conduit diameter. Conduit sections shall be 

joined in accordance with the manufacturers' recommendations and shall be watertight. 
 
2. Conduits entering pull boxes shall be capped or sealed watertight. Conduits entering access 

concrete manholes and vaults shall be terminated with flush end bells.  Provide bushings on 
ends of conduits entering pull boxes. 

 
3. Annular spaces around the conduit and precast unit walls shall be grouted. Bedding and 

backfill shall be as specified for the pipeline trench.  
 
4. Concrete encasement shall be red concrete in accordance with Section 03300 placed at least 

4 inches thick below and above the conduit.  
 
5. Tracer wire shall be installed at pullbox  with ten feet of tracer wire coiled and secured as 

specified herein. 
 
B. Pull Box Installation: 

 
1. Pull boxes shall be installed on a compacted level foundation consisting of 4 inches of 

granular material. Backfilling around pull boxes shall not be done until mortar sealant has 
thoroughly set.  

 
2. Install the pull box covers with the top of the cover flush with the finished grade.  Install pull 

boxes in soil areas with top of the cover 3 inches above the final grade level of the restored 
surface to prevent accumulation of dirt, silt and debris on the top of the cover. Perform 
conduit integrity tests for each section between the pull boxes after backfilling and 
compaction using the test and procedures described in this Section, prior to installation of the 
pull rope. 

 
3. Pull boxes shall be free of debris and water, ready for cable installation upon final acceptance 

of the conduit system. Pull box conduit entries shall be sealed with grout to prevent the 
intrusion of water and debris into the pull boxes.  Use red urethane: Greybar catalog #02044 
or equal. 

 
C. Conduit System Cleaning and Testing: 

 
1. Conduits shall be cleaned of loose material by brush and compressed air following the 

backfill placement and compaction.  Provide a test mandrel approximately 3/8 inch smaller 
than the inside diameter to be passed through conduits to detect alignment and deformation 
problems. Remove and replace conduit that fails the mandrel test. The replacement conduit 
shall then be cleaned and tested as described herein. 

 
2. Cleaning and testing of the conduit shall be witnessed by the Inspector for conduit sections 

between adjacent pull boxes or manholes for the entire conduit route.  Provide  5-day 
advance notice of the schedule and test location to the Inspector.   
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3.02 FIBER OPTIC CABLE INSTALLATION 
 
 

A. Fiber Optic Cable Installation Pulling Plan: 
 
1. Submit 30 days prior to cable installation.   
 
2. Air assisted cable placement method using high speed air blowing, push-pull, cable jetting 

plan with the procedure, the equipment setup, and a work plan. 
 
3. Work plan shall include the following: 
 

a. Pull tension calculations.   
 
b. Indicate additional pull boxes required, including station number and a written description 

of the location. 
 
c. Detailed description of pull operation methods for raceways. 
 
d. Tools and equipment for cable installation and testing 
 
e. Physical location of equipment setup and type 
 
f. Safety Plan and cable pulling operations 
 
g. Detailed schedule for pulling and testing cables 

 
B. Fiber Optic Cable Installation: 

 
1. The installation of the fiber optic cable shall be performed and supervised by workers each 

possessing a minimum of three years experience in the installation, termination, and testing 
of fiber optic cable systems of the type specified herein. Installation shall be in accordance 
with cable manufacturer's recommendations. Prior to installation, perform delivery testing on 
fiber optic cables.   

 
2. Notify the Inspector 5-days prior to fiber optic cable pull.  Installation equipment and methods 

shall be reviewed and approved prior to installation.   
 
3. Provide woven grips to pull the cable with minimum length of 18 inches and applied to the 

cable in conformance to the cable manufacturer's standard recommendations. Provide 
swivels between the pulling line and cable pulling grip to prevent twisting under strain. 
Provide shear or tension pins with a breaking strength of 600 pounds. Install cable using a 
hydraulic capstan or winch equipped with a recording dynamometer to measure the pulling 
tension to maintain a constant pulling force.   

 
4. Pulling equipment shall be equipped with a hydraulic bypass set for 600 pounds pulling force. 

The dynamometer shall be connected and operational before pulling operation. Provide bull 
wheels, blocks, split wheels, cable feeders, and equipment for clean and safe operation.    

 
5. Cable reel shall be positioned at the feed point in alignment with the raceway so the cable 

passes from the top of the reel in a long, smooth bend into the raceway system using a cable 
feeder.  
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6. Place a rim roller with a wheel radius greater than the minimum cable bending radius at the 
manhole or vault opening to prevent the cable from dragging on the manhole rim or steps.  

 
7. Cable pull records shall be documented by a graph which is annotated with the following 

information: 
 

a. Reel number. 
b. Station or pullbox from and station or pullbox to. 
c. Date and time. 
d. Explanations for abnormalities in readings or interruptions. 
e. Sign-off by Contractor and Inspector. 
f. Submit fiber optic pull records as specified herein. 

 
8. Racking shall conform to the following: 
 

a. Loosely secure innerduct/cables in racked position with Ty-Raps or equal.  
 
b. Attach imprinted plastic coated cloth identification/warning tags to the innerduct/cable in 

at least two locations in each pullbox/concrete manhole/vault.   
 
c. Provide tags manufactured by Brady or Thomas & Betts. 

 
9. Protect coiled cable to prevent damage to the cable and fibers with racking securing cables to 

brackets and racking hardware that extend from the sidewalls of the handhole. When cables 
are securely racked, unused conduits and void areas around conduit containing cables shall 
be sealed. In concrete manholes and vaults, coiled cable shall be placed into a slack 
enclosure to prevent damage to the cable and fibers. 

 
10. A minimum of 10 feet fiber optic cable service loop shall be used at each end of termination.  

Cable ends shall be sealed with temporary caps during installation, up to the time when they 
are terminated.  Each end of the cable shall be clearly labeled.  

 
3.03 FIBER TERMINATIONS  
 
 

A. Active and spare fiber optic cables fibers shall be terminated with ST type terminations and 
connectors finished with an automatic polishing machine such as Corning SP500 Automatic 
Polisher or equal.  
 

3.04 FIELD TESTS 
 
 

A. General: 
 
1. Perform field tests on each fiber of each cable and tested for breaks, abnormalities, and 

attenuation characteristics for the attenuation specifications specified herein. 
 
2. Inspector shall witness testing and final checkout of the fiber optic system to determine fiber-

optic cable system acceptability. 
 
3. Submit the test results in accordance with paragraph 16123-2.13. 
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B. Test Equipment: 
 
1. Test equipment shall have a calibration sticker indicating the equipment has been calibrated 

within the preceding 6 months and the other requirements in accordance with Section 01453.   
 
2. Equipment for testing of the fiber optic cable; testing equipment shall be supplied and will 

remain the property of the Contractor unless otherwise specified: 
 

a. Fiber Optic Test Set:  Siecor Multimode MD55, LTK-400MD, or equal. 
 
b. Optical Time Domain Reflector (OTDR): GNNettest Mini-OTDR Model 7500, Corning 

Siecor OTDR Plus 838-MD55-SRSD55 with plug-in module for multi-mode cable, or 
equal. 

 
c. Fiber Optic Telephone Set:  Siecor FTS-110, or equal. 
 
d. Jumpers, connectors, adapters, 1-km backscatter suppression kit, attenuators, and 

miscellaneous items. 
 

C. Pre-Installation Test: 
 
1. After delivery and before cable installation, generate an end-to-end OTDR trace for each 

multimode fiber at 850 Nm wavelengths using the index of refraction for that fiber. 
 
2. Use a 1-kilometer backscatter suppression fiber with a splice index-matching gel and submit 

traces that for the total optical length.   
 
3. Submit test documentation within 5 days after the delivery test. 
 
4. Replace cables that do not meet the performance levels of the manufacturer's factory tests at 

no additional cost or change in the completion schedule. 
 

D. Post-Installation Tests: 
 

1. Fibers shall be tested end-to-end after cable installation with an end-to-end OTDR trace 
made at 850 Nm wavelengths and record total optical length.    

 
2. Use a 1-kilometer backscatter suppression fiber for OTDR testing. 
 
3. For each 850 nm installed multimode optical fiber, the measured optical power loss in dB 

shall not exceed the following: 
 
a. Measured loss less than: (0.0030)L + (0.30)N + (0.4)C + 3.00 dB  
 
4. Fiber optic cables containing fibers not meeting the specified power loss shall be repaired or 

replaced.  
 

E. End-To-End Attenuation Verification: 
 
1. Test each optical fiber for end-to-end attenuation after the cable is installed with a stabilized 

optical source and power meter. 
 
2. Test conducted per EIA Fiber Optic Test Procedure (FOTP) No. 171 Method "B."   
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3. Measured loss: Value of the reference measurement minus the algebraic average of the 
separate measurements. 

 
4. Fiber optic cables containing fibers not meeting the specified optical power loss shall be 

repaired or replaced. 
 

F. Site Acceptance Inspection: 
 
1. Perform the inspection and establish a punch-list of the following: 
 

a. Fiber splices:  neatly organized. 
b. Connectors: capped and undamaged. 
c. Cabling:  organized with no excessive bending. 
d. Cable entrances to the cabinets secured. 
e. Unused cable delivered to the Owner. 

 
2. Identify cables with the directories installed in each fiber cabinet. Discrepancies found during 

the inspection of the fiber installation shall be listed and submitted on a punch-list.  Inform the 
Inspector upon resolution and completion of the punch-list items.    

 
3.05 CABLE SPECIFICATION SHEETS (CABLESPEC) 
 
 

A. General: 
 
1. Cable types for different locations, service conditions, and raceway systems are specified on 

individual cable specification sheets.  Cables that are scheduled herein shall be installed in 
accordance with the CABLESPEC SHEETS. 

 
2. Multi-mode fiber optic cables shall meet the requirements of the referenced ANSI, ICEA, ITU, 

TIA, and EIA standards for outside plant data communications cable.  
 

B. Cablespec Sheets: The following CABLESPEC sheets are included in this section: 
 

Type Volt Product Purpose 

FOC-MM 300 FIBER OPTIC CABLE INDOOR/OUTDOOR  DATA COMMUNICATION 
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3.07 CABLE SPECIFICATION SHEET--CABLESPEC 
 
Cable System Identification: 

 
FOC-MM 

 
Description: 

 
Multimode Fiber Optic Data Cable; 12-pair fiber conductor 
Outdoor; Heavy Duty-MFPT; Cable Tray Rated. 
 
Loose tube construction. Optical fibers shall not adhere to the 
inside of the buffer tube. 
 
Fibers and buffer tubes shall be color coded with distinct and 
recognizable colors in accordance with EIA/TIA-598-B. 

 
Material: 

 
62.5/125/250 micron. 

 
Jacket: 

 
Chlorinated Polyethylene (CPE) 
Color: Orange 

 
Type:  

 
OFNR with industrial cable tray rating and IEEE flame test rated:  
802.3Z 
 
Fiber Type:  Multimode 
 
Clad Diameter:  125  ± 2.0 µm 
 
Coating Diameter:  245  ± 5 µm 
 
Core Diameter:  62.5 ± 2.5 µm 
 
Attenuation:  ≤ 3.5 db/km @ 850 nm 

 ≤  1.0 db/km @ 1300 nm 
 
Maximum Bandwidth:  200 MHz-km @ 850 Nm  
 
Operating Temperature Range:  -40 to +70 Deg C  

 
Maximum Tensile Loading:  180 lbf 

 
Minimum Cable Bending Radius:  10 x diameter 

 
Manufacturers: 

 
Alcoa Fujikura  
Optical Cable Corporation 
Corning Cable Systems 
or approved equal 

 
Execution:  

Application: Data Communications.  
 
Installation: 

 
Install in accordance with manufacturers instructions and as 
specified. 

 
Testing: 

 
Test as specified. 

 
 

* * * * *  



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM  
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 WIRING DEVICES 
W.O. NO. EW40019F 16140-1 

SECTION 16140 
WIRING DEVICES 

 
 
 
PART 1 - GENERAL 
 
1.1 SCOPE 
 

A. Required:  P rovide and i nstall w iring dev ices as  i ndicated on t he C ontract D rawing and her ein 
specified. 

 
B. Comply with the General Conditions, General Requirements and Section 16010 of this Division 16 

concerning definitions, guarantees, submittals, as-builts, clean-up, etc. as applicable to work of this 
Section. 

 
1.2 SUBMITTALS 
 
 

A. Required Shop Drawings for the Following: 
 

1. Time switches 
 
2. Occupancy sensors 
 
3. Surface metal raceways with devices 
 
4. Special outlet boxes 

 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. All wiring devices shall be specification grade, UL listed and labeled, conform to NEMA standards and 
meet the requirements of Federal specifications. 

 
2.2 BOXES 
 
 

A. Types: 
 

1. Provide galvanized steel k nockout t ype out let box es w ith s uitable pl aster r ings of  similar 
material, for interior concealed wiring in dry, non-hazardous (classified) locations. 

 
2. Provide case metal boxes for floor outlets, and where installed in walls direct contact with the 

earth.  Floor outlet boxes shall be Steel City Series 600, 640, 840, with P-60 or P-64 plates or 
equal, as required. 

 
3. Provide weatherproof cast metal outlet boxes for surface wiring, or in wet or damp locations, or 

where indicated on the Drawings, unless otherwise directed by the City Engineer.  Boxes shall 
be Crouse-Hinds FS, FD, GRF, GS, or VXF series. 

 
4. Provide sheet steel type with screw cover for pull and junction boxes over 100 cubic inches, in 

dry non-hazardous (classified) locations. 
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B. Sizes:  In accordance with Code for the number and size of conductors, but not less than indicated on 
the drawings nor less than 4 inch square trade size, except for cast metal type, or multigang masonry 
type embedded in concrete or masonry walls. 

 
C. Accessories: 

 
1. Plaster rings, fixture studs, covers, plates, dividers, etc., as required. 
 
2. Weatherproof covers, plates, and other accessories in wet or damp locations.  See Section 

16140. 
 
3. Service Fittings:  Pedestal type power fittings for floor boxes shall be equal to Steel City Cat. No. 

SFH-40-RG; telephone and intercommunication fittings shall be Steel City Cat. No. SFL-30 
where am phenol connectors are to be installed or Steel City Cat. No. SFL-10 where such 
connectors are not to be installed unless otherwise specified. 

 
2.3 SWITCHES 
 
 

A. All switches shall be specification grade and meet Federal Spec. W-S-896E. 
 
B. Provide screw type; push-in type connections not acceptable. 
 
C. Switches shall be self-grounding, color coded, silent or quiet type, and rated 120-277 Volts AC, 20 

ampere rating, totally enclosed, where installed in AC systems Bakelite or composition base with "T" 
rating for AC loads, standard toggle handl e, s ide w ired onl y and bi nding s crew t erminals w ith 
screwdriver slot. 

 
D. Where pilot lights are specified for switches, they shall be the neon type 1/25 W. mounted under the 

same plate as the switch.  Lighted toggles are not acceptable. 
 
E. Momentary contact switches shall be a three position toggle, 20 Ampere rating at 120 Volts AC. 
 
F. Single pole switches shall be equal to Bryant 1121-I; two pole switches Bryant 1122-I; three way 

switches Bryant 1123-I; four way switches Bryant 1124-I. 
 
G. Approved manufacturers are Bryant, Hubbel, Leviton, Pass & Seymour, and General Electric. 
 

2.4 PLATES AND COVERS 
 
 

A. Required:  For all switches, receptacles, junction boxes, telephone and other outlets. 
 
B. Finishes of Plates and Devices: 

 
Location Plate Device 
 
General interior White White 
finished areas 
 
Interior finished areas Black Black 
over wood panels 
 
On exterior with Corrosion Brown 
spring loaded cover resistant 
 
In equipment rooms Galvanized Brown 
or other generally 
unfinished areas 
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C. Provide the Following:  Unless otherwise directed by the City Engineer, provide telephone, TV, and 
communication outlet plates with a bushed hole. 

 
D. Provide engraved or  etched plates f or al l lock switches, pilot switches, switches from which the 

equipment or circuit controlled cannot be readily seen, three or more switches under a common plate 
and for switches as indicated. 

 
E. Stainless s teel plates, type 302 non-magnetic with beveled edges, 0.040" thick with satin finish.  

Leviton 84000-40 series or approved equal. 
 
F. Galvanized steel plates shall be square or rectangular and hot dipped galvanized or sherardized 

beveled edges and 0.040" thick. 
 
G. Provide weatherproof r eceptacles w ith s pring-loaded, c orrosion r esistant c overs w ith gas ket for 

mounting on outdoor type or flush wall boxes.  Leviton 6196-V or approved equal. 
 
H. Provide plates equipped with close fitting openings for the exact device to be used.  Provide plates for 

telephone out lets equi pped w ith bus hed openi ngs. S ynthetic pl ates shall be smooth finish as 
manufactured by Pass & Seymour, Sierra, Leviton, or approved equal. 

 
I. Provide brass covers for data and c ommunications f loor outlets with 2-1/8 x 1 inch combination 

threaded opening. 
 
J. Engraved plates and covers for equipment and controls, motors, for switches out of sight of the 

equipment controlled, for receptacles rated other than 125 volts, and for ganged switches (except no 
more t han t wo s witches c ontrolling l ights i n t he s ame r oom).  Engraving shall provide positive 
identification acceptable to the Architect or the City Engineer. 

 
2.5 RECEPTACLES 
 
 

A. Types: 
 

1. All receptacles shall be specification grade and meet Federal Spec. WC 596 E. 
 
2. Provide screw terminal type receptacles.  Push-in type connections are not acceptable. 
 
3. Straight blade 125 volt, 15 and 20 ampere duplex type shall be equal to Bryant 5262-I or 5263-I; 

single type shall be Bryant 5661-I or 5461-I. 
 
4. Straight blade 250 volt, 15 and 20 ampere duplex type shall be equal to Bryant 5662-I or 5462-I; 

single type shall be Bryant 5661-I or 5461-I. 
 
5. Combination duplex receptacles, straight blade 125/250 volt, 15 and 20  amperes, shall be 

equal to Bryant 5292-I or 5492-I. 
 
6. Special outlets of other types shall be as indicated on the Contract Drawings. 

 
2.6 CONTROLS 
 
 

A. Required:  F or al l equipment f urnished in this and other divisions, as required by Code, and as  
indicated on the Contract Drawings and in the specifications.  All devices shall be listed by U.L. or 
another approved testing laboratory. 
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B. Types: 
 

1. Circuit B reakers:  T hermal-magnetic with interrupting and t rip r atings as  i ndicated on t he 
drawings.  Equip each breaker with a device for individual padlocking.  Circuit breakers shall 
meet Federal Specifications W-C-375B. 

 
2. Enclosed Safety Switches:  Shall be externally operable, heavy duty "tease-proof", fusible and 

nonfusible with number of poles and ratings as indicated on the Contract Drawings.  Provide 
suitable rejection type fuseholders for Class R fuses.  Switches shall meet Federal Spec. W-S-
865C.  Switches shall be as manufactured by Square D Co. or equal. 

 
3. Fuses:  All fuses shall meet U.L. Standard 198.  Provide a label within each fuse enclosure 

indicating fuse replacement type and ratings.  Provide one complete set of each type and rating 
of fuses and limiters, as spares.  Fuses shall be one of the following types: 

 
a. Current-limiting Class L; Bussman KRP-C or KTU. 
 
b. Current-limiting Class J; Bussman JKS or JHC. 
 
c. Dual element Class RK-1; Bussman KTS-R or KTN-R. 
 
d. Dual element Class RK-5; Bussman FRS-R or FRN-R. 
 
e. Low Peak dual element Class RK-5; Bussman LPS-R or LPN-R. 
 
f. For secondary protection of control transformers rated 500 V.A. and 50 volts, or less; 

Bussman FNQ fuses with HPS-D or HPL-B fuseholder or equal. 
 
g. Fuses for direct-current circuits shall be identified for the use. 
 
h. Other required fuses, if not specified, shall be standard nonrenewable type; Bussman 

FRN or FRS for circuits where available fault current is 10,000 amperes or less. 
 

4. Terminal connection blocks shall be provided in switch and circuit breaker enclosures in which 
grounded (neutral) conductors are installed. 

 
5. Magnetic Motor Starters:  Shall be across-the-line start type with overload and low voltage 

protection; Square D. Co. Class 8536.  Combination starters shall be fusible or nonfusible 
disconnect s witch t ype; S quare D . C o. C lass 8538, or motor c ircuit pr otector t ype 
(instantaneous trip only); Square D. Co. Class 8539.  Reversing starters shall be Square D. Co. 
Class 8736 or 8739 or equal.  Ratings shall be as indicated on the Drawings.  Equip each circuit 
breaker with a device for individual padlocking. 

 
6. Manual Motor Starters:  Pushbutton type with overloads; Square D. Co. Class 2510 Type M.  

Toggle type with overloads; Square D. Co. Class 2510 Type F.  Toggle type without overloads; 
Square D. Co. Class 2510 Type K or equal.  Each device shall have provision for padlocking. 

 
7. General Purpose Contactors:  Shall be ASCO 1000 Series or equal with number of poles and 

ratings as indicated on the drawings.  Provide suitable hinged door enclosures. 
 
8. Lighting Contactors:  Electrically operated, mechanically held, with coil clearing contacts; ASCO 

Remote Control (RC) Switches or equal with number of poles and ratings as indicated on the 
Drawings.  Provide suitable hinged door enclosures. 

 
9. Pushbutton and Other Control Devices:  Shall be Square D.Co. Class 9001 Type K or equal, in 

suitable enclosures with legend plates. 
 

10. Pilot Lights:  Shall be Square D. Co. Class 9001 Type K, transformer type or equal.  Shall have 
push-to-test feature where installed in switchboards or motor control centers. 
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11. Control Relays:  Shall be Square D. Co. Class 8501 Types D, H, or L. or equal.  Install relays in 
suitable enclosures. 

 
12. Time Switches:  Provide types with minimum 8-hour spring driven automatic rewind reserve 

power.  For control of mechanical systems or equipment provide 7 day dial type with features 
permitting daily control or omission; Paragon 7000 Series.  For direct control of lighting circuits 
provide astronomic dial type with day-omitting device; Paragon 4200 Series.  For control of 
mechanically-held lighting contactors provide astronomic type with day omitting device and 
momentary contact single pole double-throw switching; Paragon 47216-OSZ or equal.  Number 
of poles and voltages for time switches shall be as indicated on the Drawings. 

 
13. Emergency Control Switches:  Shall be ASCO equal to #124 Series break-glass devices for 

mechanical or data processing rooms or similar applications. 
 
14. Three-Position Selector Switches:  Shall be equal to Bryant 4922-I for maintained contact type; 

Bryant 4921-I for momentary contact type. 
 
15. Manual Timers:  Spring-wound timers shall be equal to M.R. Rhoades Inc. "Mark-Time" 125 V. 

20 A. 
 
16. Identification:  Identify all control and disconnecting devices by engraved laminated plastic 

nameplates designating the equipment controlled, except where device plates are engraved. 
 
a. Motors and other equipment shall be suitably and durably identified to correspond to the 

control or disconnecting device.  Nameplate lettering shall be white on black finish and 
1/8 inch high minimum. 

 
b. Marking shall be as indicated on the drawings or as approved by the Architect or the City 

Engineer.  N ameplates s hall be af fixed w ith a minimum of two escutcheon pins or 
screws. 

 
 
PART THREE - EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Each class of device shall be furnished by one manufacturer for the total project. Mixing of devices by 
different suppliers will not be permitted. 

 
3.2 BOX INSTALLATION 
 
 

A. Install boxes where indicated on the Contract Drawings and coordinate locations with structural and 
architectural features for proper installation.  Boxes shall be accessible. 

 
B. Install boxes for wall mounted local switches at 4 feet to center above floor or standing surface unless 

otherwise directed by the Architect or the City Engineer.  The maximum height in handicapped areas 
shall be 40 inches. 

 
C. Install boxes for wall mounted receptacles, signal and communication outlets at 15 inches to center 

above floor or standing surface except where located above counter tops, or used for clock outlets, or 
as otherwise indicated on the Drawings or directed by the Architect or the City Engineer. 

 
D. Install boxes for wall mounted fixtures, speakers, cameras, etc., at 7 feet to center above floor or 

standing surface, or as otherwise indicated on the Contract Drawings or directed by the Architect or 
the City Engineer. 
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E. Install boxes for wall mounted thermostats at 5 feet to center above floors or standing surface, or as 
otherwise indicated on the Contract Drawings or directed by the City Engineer or Architect. 

 
F. Junction and pull boxes shall only be installed where indicated on the Drawings unless otherwise 

approved by the Architect or the City Engineer. 
 
G. Boxes shall be securely supported.  Boxes for flush outlets shall be mounted on bar hangers or 

brackets with the front edge of the box or plaster ring flush with combustible finish surfaces and not 
more than 1/4 inch behind non-combustible finish surfaces.  Do not use nails for direct support of 
boxes.  Do not use extension boxes (rings) for installation of flush outlets.  Flush boxes used for 
support l ighting f ixtures or  other equipment s hall be s ecurely f astened to two structural support 
members unless embedded in masonry or concrete.  Do not use powder-driven fastening devices 
unless specifically approved by the Architect or the City Engineer. 

 
3.3 RECEPTACLE AND SNAP SWITCH INSTALLATION 
 
 

A. General: 
 

1. Install receptacles and switches square, level, secure, and connected to a single set of circuit 
conductors at each outlet.  Plaster ears of receptacles and switches installed in flush boxes 
shall be seated against the finish surface. 

 
2. Install closely adjacent snap switches in a single multi-gang type box, unless otherwise directed 

by the Architect or City Engineer. 
 
3. Install permanent barriers between switches where the voltage between switches exceed 300 

volts. 
 
4. Connect all devices by wrapping conductor around binding screw terminals. 
 
5. Provide GFCI type receptacles in toilet, kitchen counters and for all outdoor locations where 

required by code. 
 
3.4 OUTLET PLATES AND COVER INSTALLATIONS 
 

A. General: 
 

1. Install square, level and secure.  Plates installed at flush outlets shall be seated against the 
finish. 

 
2. Properly identify plates and covers as required and noted in Subsections 2.05 D and K of this 

Section as applicable. 
 
3. Provide jumbo size plates for outlets installed in masonry walls. 
 
4. Properly align and plumb all devices and plates.  Fit plates flat against walls and tights against 

surfaces of devices without strain on the plate. 
 
5. Code sized (#12 minimum) bonding jumper shall connect grounded outlet box to receptacle 

grounding terminal on all flush mounted units. 
 
3.5 MISCELLANEOUS 
 
 

A. Install s witches, c onvenience, and t elephone out lets v ertically in all locations unl ess ot herwise 
indicated. 
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B. Install convenience and telephone outlets horizontally where noted on Drawings, elevations, mill work, 
or notations.  Locate grounding prong to the left when facing the outlets. 

 
C. Where convenience outlets are mounted vertically, locate ground prong at bottom. 

 
 
 

* * * * * 
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SECTION 16141 
NAMEPLATES AND WARNING SIGNS 

 
 
 
PART 1 - GENERAL 
 
 
1.1 SCOPE 
 
 

A. Required:  Furnish and install nameplates and warning sign where indicated on the Contract Drawings 
or herein specified. 

 
B. Comply with the General Conditions, General Requirements and Section 16010 of this Division 16 

concerning definitions, guarantees, submittals, as-builts, clean-up, etc. as applicable to work of this 
Section. 

 
C. Work includes but is not necessarily limited to the following: 

 
1. Nameplates and warning signs permanently installed on all electrical equipment and devices 

including, but not limited to, the following items: 
 
2. Enclosures for transformers, s witchboards, m otor c ontrol, panels, pul lboxes, c abinets and 

motors. 
 
3. Enclosures for all separately enclosed devices including, but not limited to, disconnect switches, 

circuit breakers, contactors, time switches control stations and relays, fire alarm panels and 
lighting control panel. 

 
4. Wall switches not within sight of outlet controlled. 
 
5. Special systems such as, but not limited to, telephone, fire alarm, warning and signal systems.  

Identification shall be at each equipment rack, terminal cabinet, control panel, annunciator and 
pullbox. 

 
6. Devices mounted within and part of equipment including circuit breakers, switches, control 

devices, control transformers, relays, indication devices and instruments. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 NAMEPLATE DESIGNATIONS SHALL CLEARLY STATE 
 
 

A. Manufacturer's nameplate including equi pment des ign r ating of  c urrent, v oltage, KVA,  H P, b us 
bracing rating or as applicable. 

 
B. Equipment nameplates designating system usage and purpose, system nominal voltage, equipment 

rating i n KVA, am peres, HP and R PM as  appl icable.  Designation data per  drawings are t o be 
supplied with Shop Drawings approval. 

 
C. Panelboard nameplates showing panel designation, voltage, phase and source. 
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2.2 MANUFACTURERS DEVICE NAMEPLATES 
 
 

A. Device usage, purpose, or circuit number; manufacturer and electrical characteristic ratings including 
the following: 

 
1. Circuit Breakers:  Voltage, continuous current, maximum interrupting current and trip current. 
 
2. Switches:  Voltage, continuous current, horsepower or maximum current switching.  If fused, 

include nameplate stating " Fuses m ust be r eplaced w ith c urrent l imiting t ype of  i dentical 
characteristics". 

 
3. Contactors:  Voltage, continuous current, hor sepower or  i nterrupting c urrent, and w hether 

"mechanically held" or "electrically held". 
 
4. Motors:  Rated voltage, full load amperes, frequency, phases, speed, horsepower, code letter 

rating, time rating, type of winding, class and temperature. 
 
5. Controllers:  V oltage, c urrent, hor sepower and t rip s etting of  m otor running overcurrent 

protection. 
 
2.3 MATERIALS 
 
 

A. For Nameplates:  Three layer laminated plastic or micarta with engraved white letters over black 
background. 

 
B. For Emergency Equipment:  Use engraved white letters over red background. 
 
C. For Warning Signs:  Minimum 18 gauge steel with red lettering on white porcelain enamel finish. 

 
 
PART 3 - EXECUTION 
 
 
3.1 MOUNTING 
 
 

A. Nameplates shall be mounted by self-tapping, threaded screws and bolts, or by rivets.  Adhesive 
types are not acceptable. 

 
3.2 MINIMUM LETTER HEIGHTS ON NAMEPLATES (AS APPLICABLE) 
 
 

A. Panelboards, Switchboards and Motor Control Centers and Special Systems Enclosures:  1/4 inch 
identify equipment designation; 1/8 inch identify voltage rating and source. 

 
B. Individual Circuit Breakers, Switches, and Motor Starters in Panelboards, Switchboards, and Motor 

Control Centers:  3/16 inch identify circuit and load served, including location. 
 
C. Individual Circuit Breakers, Enclosed Switches, and Motor Starters:  3/16 inch identify load served. 
 
D. Transformers:  3/16 inch identify equipment designation; 1/8 inch identify primary and secondary 

voltages, primary source and secondary load.  Include location of primary source or secondary load if 
remote from transformer. 
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3.3 WARNING SIGNS 
 
 

A. Warning signs shall be permanently mounted with cadmium plated steel screws or nickel-plated brass 
bolts. 

 
B. Warning signs to read "DANGER - HIGH VOLTAGE", with letters 1-1/2 inch high, 3/16 inch stroke 

minimum. 
 
C. Provide w arning s ign on al l door s or  i mmediately nex t t o door  f or equi pment rooms or closets 

containing equipment energized above 150 volts to ground. 
 
 
 

* * * * * 
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SECTION 16400 
ELECTRICAL SERVICE AND DISTRIBUTION 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install all electrical service sections, distribution 
switchboards, motor control centers, special control panels and switchboards, control and terminal 
cabinets, control devices, circuit breakers, and all appurtenant work, complete and operable, all in 
accordance with the requirements of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of the following Sections applies to the WORK of this Section.  Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

 
1. Section 02200  Earthwork. 

 
2. Section 03300 Cast-in Place Concrete. 

 
3. Section 16010  Electrical General Provisions. 

 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Without limiting the generality of other requirements of these specifications, all work specified 
herein shall conform to or exceed the applicable requirements of the National Electric Code 
(NEC), provided, that where a local code or ordinance is in conflict with the NEC, the provisions of 
said local code or ordinance shall take precedence. 

 
B. All work specified herein shall conform to or exceed the applicable requirements of the referenced 

portions of he following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
1. Codes: 

 
LAEC City of Los Angeles Electrical Code, latest adopted edition. 

 
2. Commercial Standards: 

 
ANSI/IEEE C37.20 Switchgear Assemblies, including Metal-Enclosed Bus. 

ANSI/NEMA ICS-2 Devices, Controllers, and Assemblies for Industrial Control. 
 
ANSI/UL 1008 Automatic Transfer Switches, Safety Standard for. 

IEEE Institute of Electrical and Electronic Engineers 
 
NEMA National Electrical Manufacturers Association 
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NFPA National Fire Protection Association 

UL Underwriters' Laboratories, Inc. 
 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. The CONTRACTOR shall submit shop drawings of all Service and Distribution components in 
accordance with the requirements of Section 16010 Electrical General Provisions. 

 
B. The Service Section and the revenue metering compartment shall comply with all utility 

requirements.  After review of shop drawings of the Service Section by the ENGINEER, they shall 
also be submitted to the utility company for approval prior to fabrication. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Quality assurance shall be in accordance with the requirements of Section 16010 Electrical 
General Provisions. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. Materials:  All equipment and materials furnished under this specification shall be new, unused 
and free of defects, and shall be in accordance with the specifications of the Institute of Electrical 
and Electronic Engineers, National Electrical Manufacturer's Association, National Fire Protection 
Association, and the National Electrical Code. 

 
B. Equipment:  All equipment for the same purpose shall be of the same manufacturer and make. 

 
C. Enclosure Requirements:  All outdoor equipment, fixtures, and wiring devices shall be of 

approved, weatherproof, corrosion-resistant, stainless steel 316 construction. 
 

D. Standard Products:  Materials and equipment submitted for approval shall be the cataloged 
products of companies regularly engaged in the manufacture of such items, shall be the latest 
standard design that conforms to the specification requirements, and where applicable, shall 
essentially duplicate material and equipment that have been in satisfactory use for several years. 

 
 
2.2 MAIN SERVICE SWITCHBOARD 
 
 

A. General:  The main service switchboard shall consist of a free-standing assembly which complies 
with the Contract Documents. 

 
1. Switchboard shall be totally enclosed, NEMA 1 and shall have ventilating louvers top and 

bottom.  Where full length doors are required, they shall have continuous hinges with 
lockable handles and 3-point catches.  All doors at the same switchgear lineup shall be 
hinged on the same side.  Doors shall have welded corners ground smooth. 

 
2. Bus bar shall be copper fully insulated and shall be silver plated at joints.  Bus bars shall be 

braced for short circuits of 65,000 amperes minimum.  A full length copper ground bus bar 
shall be provided at the bottom of the switchboard enclosure. 
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B. Outdoor construction shall be as described in the previous paragraph, except that louvers shall 
have dust filters.  Switchboard installation shall be  rodent- and bird-proof.  Outdoor switchboard 
construction shall be, NEMA 3R non-walk-in type with sufficient enclosed aisle space provided to 
allow the outer door to close with circuit breakers in the “test” position.  Every other section shall 
be equipped with a switched overhead lighting fixture.  One convenience receptacle shall be 
provided for the entire enclosure.  An insulating compound shall be applied to the interior surface 
of roof panels for condensation control. 

 
C. Floor-standing main service switchboard shall be cataloged products of the main circuit breaker 

manufacturer.  Floor-standing switchboard shall be shipped fully assembled and tested.  If not 
practicable to ship fully assembled, the units shall be assembled and tested, then broken down for 
shipping. 

 
D. Switchboard:  Switchboard shall be front-accessible.  Switchboards shall be constructed to 

accommodate additional distribution sections.  The switchboard shall consist of the sections 
described in the following paragraphs herein. 

 
1. Service Section:  The service section shall consist of an underground pull compartment and 

a revenue metering compartment all to utility requirements. Ground fault interrupting system 
initially set to the maximum setting 

 
2. Main Circuit Breaker Compartment:  The main circuit breaker compartment's circuit breaker 

unit shall have the ratings shown on the Drawings.  Service neutral shall be brought to a 
terminal in the main circuit breaker compartment.  A disconnecting link shall be provided in a 
bus bar connection between the neutral terminal and the switchboard ground bus. Main 
circuit breaker shall be fixed insulated-case power circuit breaker with solid state trip. 

 
3. Distribution Section:  The distribution section shall consist of stationary, individually mounted 

molded case circuit breakers of the size indicated.  Full length vertical bus shall be provided 
for each distribution section.  Rating shall be 300-amperes, or more where indicated on the 
Drawings. 

 
E. NAMEPLATES: In addition to the manufacturer's identification, an external nameplate shall be 

provided with equipment number and name as shown. 
 

1. Each section compartment shall be provided with nameplates indicating utility meter, main breaker 
circuit name with equipment number and description of load, pull sections, TVSS, and any 
additional designations describing the compartment function or usage.   

 
2. Provide machine engraved laminated white phenolic nameplates with black lettering for panel-

mounted equipment with the instrument tag number/description in 3/32-inch minimum size 
lettering and attach to the panel or enclosure with a minimum of two self-tapping 316 stainless 
steel screws.  Provide nameplates for power sources indicating the power loads and nameplates 
for power loads that indicate the power sources, in accordance with these specifications and the 
NEC. 

 
F. WIRING: Internal switchboard wiring shall consist of single conductor SIS 90 degree C copper 

wire and UL listed for panel wiring.  The wire shall be sized to suit load requirements.  Minimum 
size shall be No. 14 AWG. 

 
2.3 SWITCHBOARD INSTRUMENTS 
 
 

A. Indicating instruments shall be approximately 4-1/2-inch square with 250-degree scales and white 
dials with black graduations.  Case shall be semi-flush mounted with anti-glare glass.  Front 
access zero adjustment shall be provided.  Indication accuracy shall be within 2 percent. 

 
B. Instrument transformers shall comply with ANSI/IEEE C37.20 and shall have standard accuracy 

for relaying with the burdens imposed.  Mechanical and thermal ratings of current transformers 
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shall be coordinated with short circuit ratings of related circuit breakers.  Potential transformers 
shall be mounted on a disconnecting rack and shall have primary fuse protection. 

 
C. Protective relays shall be mounted within draw-out cases; current measuring circuits shall be fitted 

with jacks to short circuit current transformers when relays are withdrawn.  Relays shall have 
means for testing measuring circuitry with the relay in place.  Relays shall be solid state type 
General Electric, Westinghouse or equal. 

 
2.4 Non-Automatic Transfer Switch: 
 
 

1. Non-Automatic transfer (NT) switch shall be a 3-pole, double-throw, with a definite neutral 
position; switch shall be rated at 480-volts and shall have the continuous current rating 
indicated on the Drawings. NT switch shall be able to withstand the short circuit currents 
indicated or shall have the same withstand rating as the switchboard in which it is installed. 
The load terminals of the NT switch shall be de-energized when the NT switch is in the neutral 
position; the duration of the neutral position shall be adjustable from zero to 30 seconds. The 
NT switch shall comply with requirements of ANSI/UL 1008 and ANSI/NEMA ICS-2. The NT 
Switch shall be by Cutler-Hammer or equal. 

 
2 The NT switch shall be electrically operable but manual operating mechanism shall be 

declutched when the electric operator becomes energized. Mechanical and electrical 
interlocks shall be provided to prevent simultaneous closure of the normal and emergency 
positions. 

 
3. The transfer switch shall include integrated controls featuring solid state timing and sensing 

relays. Protective features and indicators shall include: 
 

a. Three-phase, close-differential undervoltage protection on the Normal source; drop-out 
shall be adjustable from 80-85 percent; pick-up shall be adjustable from 90-95 percent. 

 
b. Circuitry shall be provided to prevent transfer to the Emergency source until Emergency 

source voltage and frequency are within 90 percent of nominal values. 
 

c. In the event of a primary power source interruption, the operator shall manually transfer 
the load to the standby power source through the use of the pushbuttons. 

 
d. Once the primary power has been restored, the operator shall manually transfer the load 

back to the primary power source through the use of the pushbuttons. 
 

e. NT switch shall be equipped with indicator lamps for the Normal and Emergency 
positions. Two "dry" contacts shall be provided for the Emergency position and one "dry" 
contact for the Normal position; said contacts shall be wired to identified terminals. 

 
f. NT switch shall be constructed to accommodate NEMA 3R 480V, 3W, 4P, pin and sleeve 

type receptacle for reverse service from a portable generator in standby mode. 
Receptacle shall be Appleton AR Series or equal. 

 
2.5 OVERCURRENT PROTECTIVE DEVICES 
 
 

A. Circuit breakers having a frame size of 150-amperes or less shall be molded-case type with 
thermal magnetic non-interchangeable, trip-free, sealed trip units.  Breaker contact material shall 
be a non-weldable silver alloy.  Breakers shall have arc-extinguishing chutes.  Ground fault 
tripping shall be provided as required and as specified in the short circuit and coordination study. 

 
B. Circuit breakers with a frame size of 225-amperes to 600-amperes shall be molded case with 

interchangeable thermal and adjustable magnetic trip elements but otherwise shall be as specified 
in the paragraph above.  Ground fault protection, where required, shall be provided by means of a 
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core balance transformer encircling all feeder leads.  The transformer shall energize a surface-
mounted, solid-state relay, adjustable from 10-20 percent of phase current with an adjustable time 
delay of zero to 36 cycles.  Ground fault protection shall include a test panel containing indication 
and test tripping circuits. 

 
C. Circuit breakers with a frame size more than 600-amperes shall be molded case as described in 

the foregoing Paragraph B, except if power circuit breakers are indicated.  Molded case circuit 
breakers shall have an integral, solid state over-current trip unit and line current sensors.  Trip 
units shall have adjustable long time tripping in the range of 60 to 100 percent of continuous 
rating, instantaneous tripping adjustable in the range of 300 to 1000 percent of continuous rating, 
and ground fault tripping adjustable in the range of 20 to 60 percent of continuous rating with 
adjustable delay of approximately 5 to 40 cycles. 

 
D. Power circuit breakers shall be the draw-out type and shall be either air breaker units or insulated 

case units.  Draw-out mechanism shall be 4-position:  connected, test, disconnect and remove.  
Circuit breaker element shall be able to assume the connected, test, and disconnected positions 
with the circuit breaker cubicle door closed. 

 
E. Interlocks shall be provided to assure that the circuit breaker element is open before movement 

from a position is possible; stored energy mechanism shall be discharged automatically prior to 
removal of the circuit breaker element from its cubicle.  Charging of stored energy springs shall be 
by manual closing of the main power contacts which shall automatically charge the tripping 
springs.  A manual trip button, position indicators, and status of stored energy mechanism shall be 
fitted to the front panel. 

 
F. Power circuit breakers shall be equipped with an integral solid-state 3-phase tripping unit as 

described above. 
 

G. Circuit breaker interlocking shall include an anti-pumping circuit. 
 

H. An external power source shall not be required for circuit breaker tripping.   
 
I. Circuit breaker accessories shall include switchgear mounted traveling lift-out hoist.  Power circuit 

breakers shall be Westinghouse, General Electric, Square D, or equal. 
 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION - GENERAL 
 
 

A. All electrical equipment materials shall be installed securely in place.  Equipment shall be 
mounted parallel and perpendicular to the walls, floors, and ceilings. 

 
B. All anchors and fasteners shall be types designed for the intended purpose and shall be capable 

of adequately, safely, and permanently securing the material in place.  Generally, screws shall be 
used on wood surfaces, masonry anchors in concrete or brick, toggle bolts on hollow walls, 
machine screws, bolts, or welded studs on steel.  Nails shall be used only for temporary 
attachment or support. 

 
C. Omissions or conflicts on Drawings or between Drawings and Specifications shall be brought to 

the attention of the ENGINEER for clarification before proceeding with the work. 
 

D. The CONTRACTOR shall make all necessary provisions throughout the site to receive the work 
as construction progresses and shall furnish and install adequate backing, supports, inserts, and 
anchor bolts for the hanging and support of all electrical fixtures, conduit, panelboard, and 
switches, and shall furnish and install sleeves through walls, floors, or foundations where electrical 
lines are required to penetrate. 
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E. Floor standing equipment shall be leveled with shims as required to maintain horizontal surfaces 
within 1/32-inch per horizontal foot; after leveling, equipment shall be anchored, then grouted so 
that no space is existing between concrete and equipment support beams. 

 
 
 

* * * * * * 
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SECTION 16470 
PANELBOARDS 

 
 
 
PART 1 - GENERAL 
 
1.1 SCOPE 
 

A. Required:  Provide and install complete equipment including circuit breakers and panelboards as 
indicated on the Contract Drawings and herein specified. 

 
B. Comply with the General Conditions, General Requirements and the requirements of Section 16010 

of t his D ivision 16 c oncerning def initions, guarant ees, submittals, as-builts, c lean-up, et c. as  
applicable to work of this Section. 

 
 
1.2 QUALITY ASSURANCE 
 

A. Comply with applicable provisions of Subsection of Section 16010. 
 

B. Conform to the applicable provisions of Subsection 1.3 of Section 16010 related to legal requirements 
and standards including NEMA, ANSI and IEEE Standards and Federal Specifications. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL REQUIREMENTS 
 
 

A. Cabinets to House Panelboards:  Cabinets shall be formed of galvanized metal, chemically cleaned, 
and all breaks in galvanizing shall be painted with metallic aluminum paint.  Minimum size:  20 inches 
wide by 5-3/4 inches deep.  Trims and doors shall be chemically cleaned.  Provide ANSI synthetic 
alkalyd factory enamel finish on the exterior and interior of panels.  Provide for circuit directory behind 
door with glass or heavy plastic protection.  Cabinets shall be flush or surface mounted type as 
indicated with screw cover, hinged doors with flush lock keyed to operate from one key.  Cabinets 
greater than three feet shall have three trim bolts on each side. 

 
B. Identification:  E ach panel board s hall hav e an ex terior engraved laminated plastic nameplate 

identifying the panelboard as designated on the Drawings and indicating voltage, phases, and number 
of system conductors.  For example: 

 
1. "Panel A 277/480V.  3o 4W".  Lettering shall be w hite on bl ack f inish and 3/ 16 i nch high 

minimum.  Nameplates shall be affixed with a minimum of two escutcheon pins or screws.  Each 
circuit breaker shall have a permanent metal or plastic number to identify each circuit.  A circuit 
schedule card and holder shall be mounted on the inside of the door and covered with plastic. 

 
C. Protective Devices: 

 
1. Protective devices, main, branch or sub-feed shall be thermal-magnetic circuit breakers, bolt-on 

type ampacities as scheduled on Drawings.  Provide single handle, common trip for two and 
three-pole units.  Handle ties are not acceptable. 

 
2. Protective devices for exterior receptacle circuits shall be provided with ground fault circuit 

interrupter.  Square D "Quick Guard" or approved equal. 
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D. Electrical Equipment Adjacent to Panelboards:  Where scheduled provide a separate cabinet with 
screw cover and hinged door with flush lock keyed alike with panelboard.  A single cabinet may be 
used when a barriered compartment under separate lockable door and cover is provided. 

 
E. Finish:  As specified for service switchboards in Section 16400 electrical service and distribution. 

 
2.2 DISTRIBUTION PANELBOARDS 
 
 

A. Each distribution panelboard shall be a deadfront, deadrear, U.L. listed, circuit breaker type and 
comply with Federal Specification W-P-115a.  Construction shall be NEMA Class I.  Electrical ratings 
shall be as indicated on the Drawings.  Series-connected or " integrated equipment" short circuit 
ratings shall not be applied in lieu of, or to comply with, short circuit and interrupting capacity ratings 
indicated on the Drawings unless specifically approved by the City Engineer.  Provide fronts with flush 
cylinder tumbler locks, trim clamps, and concealed hinges.  Double doors or doors over 48 inches 
high shall have 3 point latching.  Provide 2 keys for each panelboard. Furnish panelboards with main 
lugs or main circuit breakers and all other circuit breakers as indicated on the drawings.  Each circuit 
breaker shall be provided with a means for individual padlocking.  Distribution panelboards shall be 
Square D. Co. I-line type or equal. 

 
2.3 LIGHTING AND APPLIANCE PANELBOARDS 
 
 

A. Each lighting and appliance panelboard shall be a U.L. listed circuit breaker type and meet Federal 
Spec. W-P115a.  E lectrical ratings shall be as  indicated on t he Drawings.  Series connected or 
"integrated equipment" rat ings shall not  be appl ied i n l ieu of  or to comply with short circuit and 
interrupting ratings indicated on the Drawings, unless specifically approved by the City Engineer.  
Provide fronts with flush cylinder tumblerlocks, trim clamps, and concealed hinges.  Provide two keys 
for each panelboard.  Furnish panelboards with main lugs or main circuit breakers and all circuit 
breakers as indicated on the Drawings. 

 
B. Each circuit breaker shall be provided with a means for individual padlocking.  Lighting and appliance 

panelboards shall be Square D. Co. Type NQO for 120/240 or 208/120 volt systems, and Type NEHB 
for 480/277 volt systems. 

 
 
PART THREE - EXECUTION 
 
 
3.1 GENERAL INSTALLATION OF PANELBOARDS 
 
 

A. Install equipment square, level and secure to the building structure by bolting. 
 
B. Align top of adjacent panelboards unless specifically noted otherwise.  Install panelboards over 29 

inches high to mount highest protective device handle a maximum of 6'-6" or 5'-6" for panelboards up 
to 29 inches high, except where adjacent to taller panelboards. 

 
C. Flush enclosures shall be installed with the front edge flush with combustible finish surfaces and not 

more than 1/4 inch behind noncombustible finish surfaces, and shall be secured to framing or blocking 
except where embedded in masonry or concrete. 

 
D. Provide weather-proof gaskets on trims and doors of panelboards located in mechanical areas. 

 
3.2 OTHER APPLICABLE REQUIREMENTS 
 
 

A. Provide a typewritten circuit directory for each branch circuit.  Obtain City facility room numbers and 
use in final directory. 
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B. Provide a schematic diagram and sequence of operation for control devices installed under separate 
door adjacent to panelboards. 

 
C. Install nameplates in accordance w ith prov isions noted in Section 16141 - NAMEPLATES AND 

WARNING SIGNS. 
 

D. Equip each circuit breaker for electrical discharge lamps with a locking device unless circuit will be 
switched at panelboard.  Equip each circuit breaker for night-light circuits, fire alarm, security and 
control circuits with a locking device. 

 
E. Provide filler plates for all unused spaces. 

 
 
 

* * * * *  
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SECTION 16480 
LOW VOLTAGE MOTOR CONTROL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install all group-mounted and unit motor control as required for 
each mot or f urnished f or i nstallation all in accordance w ith t he requi rements of  t he C ontract 
Documents.  

 
B. When motors furnished differ from the indicated, the CONTRACTOR shall, at no additional cost to the 

CITY, make the necessary adjustments to wiring, conduit, disconnect devices, motor starters, branch 
circuit protection, and other affected material or equipment to accommodate the motors actually 
installed.   

 
C. Make like items of equipment provided hereunder the end products of one manufacturer in order to 

achieve standardization for appearance, operation, maintenance, spare parts, and manufacturer's 
service.   

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The work of the following Divisions or Sections applies to the work of this Section.  Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this work. 

 
1. Section 16010 Electrical General Provisions. 

 
2. Section 16030 Electrical Test. 

 
3. Section 16050 Basic Materials and Methods. 

 
4. Section 16400 Electrical Service and Distribution. 

 
5. Section 16800 Electric Motors 

 
6. Section 11030 Variable Speed Drives, General 

 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. All work specified herein shall conform to or exceed the applicable requirements of the referenced 
portions of the following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
1. Codes and Standards: 

 
LAEC     City of Los Angeles Electrical Code, latest adopted edition 

 
California Code of Regulations Title 8, Industrial Relations, Subchapter 5, Electrical Safety 

Orders.  
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2. Commercial Standards: 
 

UL 845  Standard for Safety Electric Motor Control Centers. 
 
NEMA ICS-1  General Standard for Industrial Control and Systems 
 
NEMA ICS-2  Industrial Control Devices, Controllers and Assemblies  

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Shop drawing submittals shall comply with the "Contractor Submittals" paragraph of Section 16010, 
"Electrical General Provisions". 

 
B. Final submittal shall include spare parts lists, catalog data for various motor control elements in 

addition to the submittals required by Section 16010 "Electrical General Provisions". 
 

C. The following submittals and specific information shall be provided. 
 

1. One-line diagrams   
 

2. Elementary diagrams   
 

3. Connection diagrams   
 

4. Interconnection diagrams 
 

5. Protective device time-current characteristics on conventional-sized transparencies 
 

6. Operational description 
 

7. Installation instructions 
 

8. Maintenance instructions 
 

9. Spare parts list 
 

10. Test reports, including procedures, test conditions, results and graphs. 
 
 
1.5 QUALITY ASSURANCE 
 
 

A. Quality assurance shall be in accordance with Section 16010 Electrical General Provisions. 
 

B. Electrical and Mechanical Testing: All components shall be factory tested in accordance with the 
applicable NEMA ICS requirements. 

 
C. Field Testing: Field tests shall be performed in accordance with Section 16030 Electrical Tests. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 MOTOR CONTROL, GENERAL 
  
 

A. Provide each motor with a suitable c ontroller and dev ices t hat w ill f unction as  s pecified f or t he 
respective motors and meeting NEMA ICS 2, the NEC, and UL.   
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B. Provide each motor controller w ith t hermal ov erload prot ection i n al l ungrounded phas es.  U se 
protection consisting of thermal overload relays meeting NEMA ICS 2 which are sensitive to motor 
current and mounted within the motor controller, or a combination of thermal protectors embedded 
within t he mot or w indings and c ontroller-mounted ov erload rel ays, as  i ndicated.  Use overload 
protection devices of the inverse-time current characteristic type.   

 
C. Provide controller-mounted overload relays of the manual-reset type with externally operated reset 

button when used without motor thermal protectors; when used in conjunction with thermal protectors, 
provide the automatic reset type.  Select and install overload relay heaters after the actual nameplate 
full-load current rating of the motor has been determined.   

 
D. If power factor correction capacitors are connected on the load side of the overload relays, incorporate 

the resulting reduction in line current in the selection of overload relay heaters.   
 

E. Install and connect any required thermal protector monitoring relay provided by motor manufacturer in 
motor-control circuit and provide manual reset function 

 
2.2 MANUALLY OPERATED STARTERS, FRACTIONAL HORSEPOWER 
 
 

A. Provide s tarters meet ing N EMA ICS 2 w ith t he enc losures s hown, rat ed 1  hp at  s ingle-phase, 
ac voltages of 115 and 230 volts, and with thermal overload protection, and toggle or pushbutton 
operation.  Provide for locking in the OFF position.   

 
2.3 MANUALLY OPERATED STARTERS, INTEGRAL HORSEPOWER 
 
 

A. Provide starters meeting NEMA ICS 2 of the horsepower rating, voltage, number of phases, and 
enclosure shown and with thermal overload protection, and pushbutton or toggle switch operation.  
Provide for locking in the OFF position.  Provide running overcurrent protection.   

 
2.4 FULL VOLTAGE MAGNETIC STARTERS 
 
 

A. Provide starters meeting NEMA ICS 2, Class A, with the rating and enclosure shown.  Starters shall 
be full voltage, non-reversing horsepower rated, providing combined protection against running and 
stalled ov erloads.  T hermal ov erload rel ays on al l phases shall be temperature compensated 
bimetallic type with manual reset and inherent single phasing prevention. 

 
2.5 CONTROL POWER TRANSFORMERS 
  
 

A. Supply individual control power transformers unless noted otherwise.  The transformers shall have 
sufficient capacity to serve the connected load and l imit voltage regulation to 10  percent during 
contact or pickup.  Fuse one side of the secondary winding and ground the other side.  Provide 
primary, current limiting fuses where fuses shown on Drawings, or where required by applicable 
codes and standards.   

 
2.6 MOTOR CONTROL CENTERS 
 
 

A. Provide motor control centers and components meeting the requirements of the latest revised NEMA 
and UL standards and the following requirements, unless otherwise indicated:   

 
RATING 

 
Voltage    As indicated on the Drawings 
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RATING 
 

Short Circuit Rating    65,000 amps rms symmetrical unless otherwise shown on 
the electrical drawings 

 
NEMA Class   Class 1 Type B all additions and revisions shall be included 

in the final as-built record drawings 
 

ENCLOSURE 
 

Type    NEMA Type 3R weatherproof Non-walk-in enclosure 
 

Vertical Section   90-inches high, 20-inches wide 
 

Dimensions   20-inches deep 
 

 
Finish    Exterior:  manufacturer's standard gray over a primer and 

rust i nhibitor or as  per arc hitectural s tandard; I nterior:  
white lacquer or enamel 

 
Construction   Sheet steel reinforced with channel or angle irons, section 

constructed so they may be butted flush, end-to-end 
against a similar section without bolts, nuts, or cover plates 
causing interference; removable top cover plates Exterior 
weatherproof doors shall be gasketed with lockable door 
handles 

 
Section Mounting  Removable formed steel channel sills and removable lifting 

angles 
 

Horizontal Wiring  Full width, top and bottom, accessible from front 
Compartments   

 
Vertical Wiring   Full height, isolated from unit Compartment starters with a 

separate door, accessible from front 
 
BUS 

 
Horizontal Power Bus  3-phase tin-plated copper bus entire width of control center 

rated 600A, constructed t o al low f uture ex tension of 
additional sections; pressure type solderless lugs for each 
incoming line cable; Belleville w ashers on al l bus  
connection bolts. 

 
Vertical Power Bus  3-phase tin-plated copper bus full height of section rated 

300 amps mi nimum "sandwich" t ype bus  i nsulation that 
provides dead front construction with starter units removed 
except for bus stab openings; Belleville washers on all bus 
connection bolts 

 
Neutral Bus   None 

 
Ground Bus   Copper 400A minimum capacity; Belleville washers on all 

bus connection bolts 
 

Bus Bracing   65,000 amps rms symmetrical. 
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MOTOR STARTER UNITS 
 

General    Individual c omponents and c ontrol dev ices including 
pushbuttons, s elector s witches, i ndicating l ights, c ontrol 
relays, time delay relays, and el apsed t ime met ers as  
specified in Section 16050, "Basic Materials and Methods". 

 
Construction   Drawout combination type with stab connections, except 

where s ize and w eight of  equi pment make this 
impracticable; readi ly interchangeable with starters of 
similar size; provide pull-apart unit control wiring terminal 
boards on all units 

 
Starters    NEMA standard rating, NEMA Size 1; minimum meeting 

requirements specified under art icle 2. 1, MO TOR 
CONTROL, GENERAL; 

 
Disconnecting Device  As indicated; disconnecting device lockable in CLOSED 

position 
 

Circuit Breakers   Molded case motor circuit protectors with manufacturer's 
recommended trip setting for maximum motor protection,   
tripping indicated by operating handle position; interrupting 
capacity required for connection to system with short circuit 
capacity indicated; shunt trip for ground f ault protection; 
copies of circuit breaker time-current characteristics 

 
Fused Switches   Heavy-duty (HD), mot or rat ed, l oad-break, qui ck-make, 

quick-break t ype meet ing requi rements of  UL and 
NEMA KS 1; c urrent- limiting f uses as  s pecified w ith 
rejection clips 

 
Load Detector Relays  Manual res et w ith adj ustable di fferential; R elays C utler-

Hammer Type D60LA, or equal 
 

Motor Overload   Temperature compensated, three-pole, Protection 
bimetallic t hermal ov erload relay automatic-reset w hen 
used with integral motor thermal protector. 

 
 Motor Thermal   automatic-reset interposing Protection Interface relay for 

connection to motor-mounted thermal protector system 
 

Ground Fault    Same as under FEEDER U NITS P rotection A ND MA IN 
PROTECTIVE DEVICE, except instantaneous operat ion 
device 

 
Capacitor Connection  Special terminals to allow easy connection of power factor 

correction capacitors on the source side of starter overload 
relays on all starters where capacitor connection is shown 

 
CONTROL UNITS 

 
Disconnecting Device  Disconnecting device capable of de-energizing all circuits 

in the unit. P rovide a w arning s ign gi ving l ocation of  
disconnecting device if not located in the unit.  
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Control Devices   As indicated on the Drawings and as specified in Section 
16050, "Basic Materials and Methods". 

 
Permanent sleeve type markers to be applied to all wires. 

 
Wire Markers Control Wiring Minimum wire size 14 AWG copper 

 
FEEDER UNITS AND MAIN PROTECTIVE DEVICE 

 
Construction    Same as  unde r MOTOR S TARTER U NITS UL s ervice 

entrance label on main protective device 
 

Circuit Breakers   Unless ot herwise i ndicated, mol ded c ase w ith t hermal-
magnetic trip and i nterrupting c apacity requi red f or 
connection to system with short circuit capacity indicated; 
tripping indicated by operating handle position; suitable for 
use with 75  degrees C wir e a t f ull NE C 7 5 degrees C 
ampacity.  

 
 

SPACE HEATERS  M MMMM MMMMMMM MMMMMM MMMMMMM MMMMMMMM MM MM M 
MMMMMMMMM MMMMM MMMM MMMMM MM MMMMMMMM M MMM 
MMMMM MMMMMMM MMM MMMMM MMMMMM MM M MMMMMMM MMM 
MMMMMMMM MMM MMMMMMMM MM M MMM MMMM 
45 MMMMMMM M.  M MMMM MMMMMMM MMM MMMMM MMMMMM 
MMMMM MM MMMMM 120 MMMMM M M . M MMMM MMMMMM MMMMM 
MM MMM MMMM MMMM  M MMMMMMM MMM MM MMMMMMMMM MM. 

 
 

DIAGRAMS   Schematic (elementary) and outline diagrams, equipment 
schedules, wireless unit c onnection di agrams, 
interconnection diagrams 

 
2.7 ACCEPTABLE MANUFACTURERS 
 
 

A. General Electric 
 
B. Allen Bradley 
 
C. Cutler-Hammer 
 
D. Square D 
 
E. Furnas 
 
F. Siemans 
 
G. Or equal.   
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PART 3 -- EXECUTION 
 
 
3.1 GENERAL 
 
 

A. Perform work in a workmanlike manner with craftsmen skilled in the particular trade.  Provide work 
presenting a neat and finished appearance.   

 
3.2 INSTALLATION 
 
 

A. Install equipment in strict accordance with submittal drawings and manufacturer's recommendations.  
Install motor control centers in accordance with NEMA ICS 2.3 as a minimum.  Secure motor control 
centers using approved means as per latest standards and regulations.  Grout mounting channels 
provided with motor control into the floor or mounting pads.  

 
B. Retighten to NEMA standards all current-carrying bolted connections and all support framing and 

panels.   
 

C. Field adjust the trip settings of all motor starter magnetic trip only circuit breakers.  Adjust as per  
manufacturer’s recommendations.   Determine motor rated current from motor nameplate following 
installation.  In the selection of overload relay heaters, allow for motor current reduction where power 
factor correction capacitors are installed on the load side of the overload heaters.  Prepare a typed 
tabulation of motor name, motor horsepower, nameplate full load current, measured load current, 
heater catalog number, protective device, trip setting, and include copy in the Technical Manual.  
Attach to the tabulation a copy of the starter manufacturer's overload heater selection tables, including 
only the tables for the particular starters provided.   

 
D. After the equipment is installed, touch up any scratches, marks, etc., incurred during shipment or 

installation of equipment.  If required by the ENGINEER because of undue amount of scratches, 
repaint the entire assembly.   

 
3.3 FIELD TESTS 
 
 

A. Field tests shall be in accordance with Section 16030 Electrical Tests. 
 
 
 

* * * * * * 
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 SECTION 16800 
 ELECTRIC MOTORS 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. General:  T he C ONTRACTOR s hall f urnish and i nstall el ectric mot ors, ac cessories, and 
appurtenances as specified herein and in conformance with the individual specifications of driven 
equipment, to provide a complete and operable installation, all in accordance with the requirements of 
the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 

A. The work of the following Sections and Divisions applies to the work of this Section.  Other Sections of 
the Specifications, not referenced below, shall also apply to the estent required for proper 
performance of this work. 

 
1. Section 16010 Electrical General Provisions. 
 
2. Division 16 as applicable, Electrical. 
 
3. Division 11 as applicable, Equipment.  
 
4. Division 15 as applicable, Mechanical.                        

 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. All work specified herein shall conform to or exceed the applicable requirements of the referenced 
portions of the following publications to the extent that the provisions thereof are not in conflict with 
other provisions of these specifications. 

 
1. LAEC: City of Los Angeles Electrical Code, latest adopted edition. 
 
2. Commercial Standards: 

 
NEMA MG 1  Motors and Generators 
 
NEMA  MG 2    Safety Standard f or C onstruction and G uide f or S election, 

Installation and Use of Electric Motors and Generators 
 
NEMA MG 10 Energy Management  Guide for Selection and U se of Polyphase 

Motors 
 
I EEE 43 Recommended Practice for Testing I nsulation R esistance of  

Rotating Machinery 
 
IEEE 85 Standard Test Procedure f or A irborne S ound Meas urement on 

Rotating Electric Machinery 
 
I EEE 112 Standard T est P rocedure f or P olyphase I nduction Mot ors and 

Generators. 
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I EEE 113 Guide on Test Procedures for DC Machines 
 
I EEE 115 Test Procedure for Synchronons Machines 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the requirements of Section 16010 Electrical General 
Provisions. 

 
B. Complete motor data shall be submitted with the driven machinery shop drawings.  Motor data shall 

include: 
 

1. Machine name and specification number of driven machine. 
 

2. Motor manufacturer. 
 

3. Motor type or model and dimension drawing. 
 

4. Nominal horsepower. 
 

5. NEMA design. 
 

6. Frame size. 
 

7. Enclosure. 
 

8. Winding insulation class and treatment. 
 

9. Rated ambient temperature. 
 

10. Service factor. 
 

11. Voltage, phase, and frequency rating. 
 

12. Full load current at rated horsepower for application voltage. 
 

13. Starting code letter, or locked rotor kVA, or current. 
 

14. Special winding configuration such as part-winding, star-delta.  Include winding diagram. 
 

 15. Rated full load speed. 
 

16. Power Factor at full load. 
 

17. Noise certification and data sheets. 
 

18. Replica of motor nameplate. 
 

19. Bearing types and catalog numbers. 
 

C. If water cooling is required for motor thrust bearings, the shop drawing submittals shall indicate this 
requirement. 

 
D. The following submittals and specific information shall be provided. 

 
1. General Description: 
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a. Motor di mensional draw ings.  N et mot or w eight s hall be not ed on t he dimensional 
drawings.  Shipping weight shall also be noted if motors are to be shipped separately 
from the driven equipment.   

 
b. Complete motor rating and enclosure type.   

 
c. Lists of special characteristics and features being provided as specified.   

 
d. Thrust bearing life.   

 
e. Type of thrust bearing lubrication.   

 
f. Type of guide bearing lubrication.   

 
g. Statement that carbon brushes are being provided that are suitable for the low speed, 

continuous operation specified. 
 

2. Motor Characteristics: 
 

a. Guaranteed minimum efficiency at rated load at rated voltage.   
 

b. Guaranteed minimum power factor at rated load at rated voltage.   
 

c. Expected efficiency at 1/2, 3/4, and full load at rated voltage.   
 

d. Expected power factor at 1/2, 3/4, and full load at rated voltage.   
 

e. Motor no-load current at rated voltage.   
 

f. Full load current at rated voltage.   
 

g. Full load current at 110 percent voltage. 
 

h. Starting current at rated voltage.   
 

i. Full load speed.   
 

j. Certified copy of test report for identical motor tested in accordance with NEMA MG 1-
12.53a and IEEE Standard 112, Test Method B, showing full load efficiency not less than 
specified value.  Motors not as specified will be rejected.   

 
k. Recommended maximum kVAR of power factor correction capacitors when capacitors 

are switched with motor.   
 

l. Time in seconds motor can be subjected to locked rotor current at rated voltage without 
damage to motor with (1) motor initially at rated ambient temperature, and (2) with motor 
initially at rated temperature rise.   

 
m. Speed torque curves. 

 
3. Motor Tests and Test Reports:   

 
a. Short commercial tests, including running light current at rated voltage, high potential, 

and locked rotor current.   
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1.5 QUALITY ASSURANCE 
 
 

A. Quality assurance shall be in accordance with all applicable requirements of Section 16010 Electrical 
General Provisions. 

 
B. Adjustable frequency driven motors shall be tested as an assembly with the drive and the driven 

equipment prior to delivery to the site. 
 
 
1.6 SERVICES OF MANUFACTURER’S REPRESENTATIVE 
 

 A. Where motors are part of packaged equipment such as Bridge Crane and Air-Conditioning Unit, a 
qualified manufacturer’s representative shall supervise the unpacking, installation and field testing. 

 
 
PART 2 -- PRODUCTS 
 
 
2.1 MATERIALS 
 
 

A. Materials and equipment shall be standard products of established manufacturers who have produced 
continuously the type of equipment specified.  All equipment and material shall be new and of high 
quality insuring long life and reliable operation. 

 
2.2 SERVICE CONDITIONS 
 
 

A. Motors shall be designed and manufactured for continuous severe duty service. 
 
 
2.3 RATING AND APPLICATION 
 
 

A. Unless indicated otherwise in Divisions 11, 13, 14 and 15 in which the design equipment is specified 
or on the motor data sheets, motor enc losures shall be of  the following type(s) approved for i ts 
intended purpose: 

 
1. Motors installed indoors and outdoors shall be totally enclosed fan cooled (TEFC) with a service 

factor of 1.15. 
 

2. Motors to be installed in classified areas shall conform to the requirements of NEC Article 500. 
 

B. Motors shall be rated in accordance with the following, unless otherwise specified. 
 

1. Motors bel ow 1/ 2 hp s hall be rat ed 115 v olts, s ingle phas e, 60 Hertz and shall be of the 
capacitor-start, induction-run type. 

 
2. Motors 1/2 hp through 200 hp inclusive shall be rated 460 volts, three phase, 60 Hertz. 

 
C. Motor mechanical design shall be in accordance with this Specification and the detailed requirements 

indicated on the individual motor data sheet. 
 

D. The design and construction of all motors shall be coordinated with the driven equipment 
requirements. 

 
E. Motors shall be designed for full-voltage starting and rated for continuous operation as shown on the 

Contract Drawings.  
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F. Motors shall operate successfully under running conditions at rated load at plus or minus 10 percent 
of rated voltage or plus or minus 5 percent of rated frequency or a combination of the two. 

 
G. In sizing motors, the horsepower rating of the motor, as stamped on the nameplate, shall not be 

exceeded during any operating conditions of the driven equipment. 
 

H. Starting current at full voltage shall not exceed 650 percent of the motor full load current for all integral 
horsepower alternating current motors. 

 
I. All motors shall have a safe stall (locked rot or) t ime equal  t o or great er t han t he max imum 

accelerating time under the worst voltage conditions specified. 
 

J. Motor fans shall be suitable for rotation in either direction.  They shall be nonsparking, corrosion 
resistant material, accurately balanced before assembly on the motor. 

 
K. All motors shall be NEMA Design "B" unless otherwise specified on the motor data sheet, or required 

by the application. 
 

L. Totally enclosed motors shall be "Severe Duty Chemical Service" type including shaft seals, internal 
surfaces coated with corrosion resistant paint or epoxy varnish, external surfaces coated with alkyd 
paint or epoxy enamel. 

 
M. All motors shall be "high-efficiency" design, capable of operating at a higher normal efficiency than the 

standard industry design. 
 

1. Motors built in NEMA Frames 143T through 445T shall have the guaranteed efficiency stamped 
on the nameplate.  The basis for motor efficiency evaluation shall be IEEE test procedure 112, 
Method B, using accuracy improvement by segregated loss determination including stray load 
loss measurements. 

 
2. Motors built in frames larger than 445T shall have the guaranteed efficiency stamped on the 

nameplate.  The test method used in determining efficiency (e.g. Method B-Dynamometer, 
Method E-Input or Method F-Equivalent Circuit) shall be designated by the CONTRACTOR. 

 
2.4 TERMINAL BOXES 
 
 

A. Terminal boxes of the split type shall be furnished for each motor unless the base or housing of the 
motor is of a design which incorporates provisions for incoming cables. 

 
B. Terminal boxes for medium-voltage motors shall have sufficient interior space to permit stress cones 

to be formed on the incoming cables and to permit the cable shields to be properly terminated and 
grounded.  In addition, boxes shall be sized to contain surge protection equipment. 

 
C. Separate t erminal box es s hall be f urnished f or eac h accessory device, such as space heaters, 

temperature detectors, and other items. 
 

D. All boxes shall be heavy duty class, weather tight and thoroughly coated internally and externally with 
corrosion-resistant paint. 

 
2.5 INSULATION 
 
 

A. The insulation system shall be C lass F  w ith t emperature ri se (bas ed on max imum ambi ent 
temperature of 40 degrees C) of 80 degrees C measured by the resistance method. 
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B. Motors constructed in NEMA Frame 364 and larger, except totally enclosed motor, shall be vacuum 
pressure impregnated with 100 percent solids epoxy resins.  The completed insulation shall have a 
minimum  resistance of 10 megohms after 168 hours of testing in a humidity chamber maintained at 
100 percent relative humidity and 40 degrees C ambient.  In addition, motors with form wound coils 
shall also meet NEMA MG1-20.48 Qualification Test. 

 
C. Totally enclosed motors shall be dipped and baked in epoxy resin.  The completed insulation shall 

have a minimum resistance of 1.5 megohms after testing as in 2.5B above. 
 
2.6 BEARINGS AND LUBRICATION - HORIZONTAL MOTORS 
 
 

A. Not used. 
 
 
2.7 BEARINGS AND LUBRICATION - VERTICAL MOTORS 
 

A. Vertical motors shall be solid shaft or hollow shaft and bearings shall be anti-friction type grease. 
 

B. Motors f or "Process" or " In-Line" service shall be " In-Line, Solid Shaft" t ype construction w ith a 
clamped and locked bearing arrangement.  Mounting and shaft extension dimensions and tolerances 
shall be in accordance with NEMA MG1-18.620 or 18.625.  The bearings shall be rated for a L10 
minimum life of 2 years or 17,500 hours at the maximum expected up or down thrust the driven 
equipment may impose during startup or operation at any capacity including shutoff. 

 
2.8 SPACE HEATERS 
 
 

A. Not used 
 
2.9 WINDINGS AND WINDING PROTECTION 
 
 

A. Stator windings shall be copper. 
 

B. Leads shall be brought out to a terminal box separate from the main power leads terminal box. 
 

 C. Motors c ontrolled by  v ariable f requency s hall be  supplied w ith t hermostats i n t wo phas es as a 
minimum.  Any overload condition shall cause all phases to open. 

 
2.10 GROUNDING 
 
 

A. Each motor shall have a threaded hole in the motor frame with either a bronze bolt and lock washer or 
a bronze post-type connector for connection to an external ground conductor.  The hole shall be for a 
1/2 inch bolt or post-type connector except for motors of 100 hp or less where the size of the bolt or 
post-type connector may be 3/8 inch.  The hole in the motor frame shall be threaded to a depth not 
less than 1 1/2 times the diameter of the hole to ensure a firm connection.   If necessary, a metal pad 
shall be bonded to the motor frame to provide this depth for the threaded hole.  The grounding means 
shall be located on the same side of the motor as the main lead terminal box. 

 
2.11 BALANCE AND VIBRATION 
 
 

A. Motors shall be dynamically balanced.  Method of  meas uring dy namic bal ance s hall be w hen 
measured in accordance with NEMA MG1-12.06 or MG1-20.52 and with the maximum amplitude 
values as shown in NEMA MG1-12.05. 
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B. Motors shall have a maximum peak-to peak amplitude of vibration in accordance with MG1-20.52 
when measured in accordance with MG1-12.06 B or MG1-20.53. 

 
2.12 NOISE 
 
 

A. Maximum sound pressure levels 3 feet from any motor shall not exceed 85dbA. 
 

B. All motors shall be "quiet line" type and shall be so indicated on the submittals, Quiet Line type motors 
shall be capable of operating at a lower noise level than the standard industry design. 

 
C. Measurement procedures shall in general be guided by the provisions of IEEE Publication No. 85. 

 
2.13 NAMEPLATES 
 
 

A. Each motor shall have a corrosive-resistant nameplate containing information in accordance with 
NEMA MG1.  In addition the service factor and efficiency shall be included.  For motors of 250 hp and 
larger, the nameplate shall also state any limitations on the number of starts per day, and conditions 
of restarting. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. Motors shall be installed in accordance with Division 11, EQUIPMENT, Division 16, ELECTRICAL and 
in accordance with the manufacturers recommendations. 

 
B. CONTRACTOR shall make provision to protect motors from moisture by connecting space heaters. 

The space heaters shall be connected while in storage and/or before Commissioning. 
 
 
 
 * * * * * * 
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SECTION 16995 
ELECTRICAL SYSTEMS COMMISSIONING 

 
 
 
PART 1 – GENERAL 
 
 
1.1 DESCRIPTION 
 
 

A. The purpose of this section is to specify Division 16 responsibilities in the commissioning process 
which a re being di rected by  t he commissioning a gent.  O ther el ectrical systems t esting ar e 
required under the direction of the construction manager. 

 
B. The list of commissioned equipment and systems is found in Section 01810, Part 1.12. 
 
C. Commissioning requires the participation of Division 16 to ensure that all systems are operating in 

a m anner consistent w ith the C ontract D ocuments.  T he gen eral c ommissioning r equirements 
and coordination are detailed in Division 01.  Division 16 shall be familiar with all parts of Division 
01 a nd t he commissioning pl an i ssued by  t he commissioning age nt and shall ex ecute al l 
commissioning responsibilities assigned to them in the Contract Documents. 

 
1.2 RESPONSIBILITIES 
 

A. Electrical Contractors.  T he commissioning responsibilities applicable to the electrical contractor 
are as follows (all references apply to commissioned equipment only): 

 
1. Construction and Acceptance Phases: 

 
a. Include the cost of commissioning in the contract price, if not yet let. 
 
b. In each pu rchase order o r s ubcontract written, include r equirements for s ubmittal 

data, O&M data and training. 
 
c. Attend a commissioning kickoff meeting and other necessary meetings scheduled by 

the commissioning agent to facilitate the Cx process. 
 
d. Contractors s hall p rovide nor mal cut s heets an d s hop dr awing s ubmittals to t he 

commissioning agent of commissioned equipment. 
 
e. Provide additional requested documentation, prior to normal O&M manual submittals, 

to t he commissioning a gent for dev elopment of  s tart-up an d f unctional testing 
procedures. 

 
(1) Typically this will include detailed manufacturer installation and start-up, 

operating, troubleshooting and maintenance procedures, full details of any 
owner-contracted tests, fan and pump curves, full factory testing reports, if any, 
and full warranty information, including all responsibilities of the Owner to keep 
the warranty in force clearly identified.  In addition, the installation and checkout 
materials that are actually shipped inside the equipment and the actual field 
checkout sheet forms to be used by the factory or field technicians shall be 
submitted to the Commissioning Agent. 

 
(2) The Commissioning Agent may request further documentation necessary for the 

commissioning process. 
 
(3) This data request may be made prior to normal submittals. 
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f. Provide a copy of the O&M manuals submittals of commissioned equipment, through 
normal channels, to the commissioning agent for review and approval. 

 
g. Contractors shall assist (along with the design engineers) in clarifying the operation 

and control o f c ommissioned eq uipment i n ar eas where the specifications, c ontrol 
drawings o r equi pment d ocumentation i s not  s ufficient f or w riting det ailed t esting 
procedures. 

 
h. Provide a ssistance t o t he commissioning a gent in pr eparation of  t he specific 

functional performance test procedures.  Subs shall review test procedures to ensure 
feasibility, safety and equipment protection and provide necessary written alarm limits 
to be used during the tests. 

 
i. Develop a f ull s tart-up and i nitial c heckout pl an us ing m anufacturer’s s tart-up 

procedures and the prefunctional checklists from the commissioning agent.  Submit 
manufacturer’s detailed start-up procedures and the full start-up plan and procedures 
and other requested equipment documentation to commissioning agent for review.   

 
j. During the startup and initial checkout process, execute and document the electrical-

related portions of the prefucntional checklists provided by the commissioning agent 
for all commissioned equipment. 

 
k. Perform and clearly document all completed startup and system operational checkout 

procedures, providing a copy to the commissioning agent. 
 
l. Address current punch list items before functional testing.  
 
m. Provide skilled t echnicians t o ex ecute s tarting of  equi pment and t o ex ecute t he 

functional performance tests.  Ensure that they are available and present during the 
agreed upon schedules and for sufficient duration to complete the necessary tests, 
adjustments and problem-solving. 

 
n. Perform f unctional p erformance t esting un der t he direction of t he commissioning 

agent for specified e quipment.  As sist t he commissioning ag ent in i nterpreting t he 
monitoring data, as necessary. 

 
o. Correct def iciencies (differences b etween s pecified and ob served per formance) a s 

interpreted b y t he commissioning a gent and construction m anager and r etest t he 
equipment. 

 
p. Prepare O&M manuals according to the Contract Documents, including clarifying and 

updating the original sequences of operation to as-built conditions. 
 
q. During construction, maintain as-built red-line drawings for all drawings and final CAD 

as-builts for contractor-generated coordination drawings. Update after completion of 
commissioning (excluding deferred testing). Prepare red-line as-built drawings for all 
drawings and final as-builts for contractor-generated coordination drawings. 

 
r. Provide training of the Owner’s operating personnel as specified. 
 
s. Coordinate with e quipment m anufacturers t o d etermine specific r equirements t o 

maintain the validity of the warranty. 
 

2. Warranty Period: 
 

a. Execute seasonal or  def erred f unctional pe rformance t esting, witnessed by  t he 
commissioning agent, according to the specifications. 
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b. Correct deficiencies and make necessary adjustments to O&M manuals and as-built 
drawings for applicable issues identified in any seasonal testing. 

 
 
PART 2 – PRODUCTS 
 
 
2.1 TEST EQUIPMENT 
 
 

A. Division 1 6 shall p rovide all t est equipment n ecessary t o f ulfill t he t esting requirements o f t his 
Division (i.e. light meters). 

 
 
PART 3 – EXECUTION 
 
 
3.1 SUBMITTALS 
 
 

A. Division 16 shall provide submittal documentation relative to commissioning to the commissioning 
agent as requested by the commissioning agent.   

 
3.2 STARTUP 
 
 

A. Division 16 h as start-up responsibility and i s required to complete systems and sub-systems so 
they ar e f ully f unctional, m eeting t he des ign o bjectives of  t he C ontract D ocuments.  T he 
commissioning pr ocedures and  f unctional t esting do  not  r elieve or l essen t his r esponsibility or  
shift that responsibility partially to the commissioning agent or Owner. 

 
B. Functional t esting i s i ntended t o begin upon  c ompletion of a system.  F unctional t esting may 

proceed prior to the completion of systems, or sub-systems at the discretion of the commissioning 
agent and construction m anager.  B eginning s ystem t esting before f ull completion d oes not  
relieve the Contractor f rom fully completing the system, including al l prefunctional checklists as 
soon as possible. 

 
3.3 OPERATIONS AND MAINTENANCE (O&M) MANUALS 
 
 

A. Division 16 shall compile and prepare documentation for al l equipment and systems covered in 
Division 16 and deliver to the GC for inclusion in the O&M manuals. 

 
B. The commissioning agent shall receive a copy of the O&M manuals for review. 

 
3.4 TRAINING OF OWNER PERSONNEL 
 
 

A. The GC shall be responsible for training coordination and scheduling and ultimately to ensure that 
training is completed.  Refer to Section 01820 for additional details. 

 
B. The commissioning a gent shall be responsible for o verseeing an d approving t he content and 

adequacy of  t he t raining of  O wner p ersonnel f or commissioned equi pment. R efer t o S ection 
01810 for additional details. 

 
C. Electrical Contractor.  The electrical contractor shall have the following training responsibilities: 

 
1. Provide the commissioning agent with a training plan two weeks before the planned training 

according to the outline described in Section 01820. 
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2. Provide designated Owner personnel with comprehensive t raining in the understanding of  
the s ystems and t he o peration a nd m aintenance o f eac h m ajor pi ece of c ommissioned 
electrical equipment or system. 

 
3. Training shall start with classroom sessions, if necessary, followed by hands on training on 

each pi ece o f equi pment, which shall i llustrate t he v arious modes of  operation, i ncluding 
startup, shutdown, fire/smoke alarm, power failure, etc. 

 
4. During any  dem onstration, should t he s ystem f ail t o pe rform i n a ccordance with t he 

requirements of the O&M manual or sequence of operations, the system will be repaired or 
adjusted as necessary and the demonstration repeated. 

 
5. The a ppropriate t rade or  manufacturer's r epresentative shall provide t he i nstructions o n 

each major piece of equipment.  This person may be the start-up technician for the piece of 
equipment, t he i nstalling contractor o r m anufacturer’s r epresentative.  P ractical bui lding 
operating expertise as well as in-depth knowledge of all modes of operation of the specific 
piece of  equi pment i s required.  M ore t han one par ty m ay be r equired t o ex ecute t he 
training. 

 
6. The training sessions shall follow the outline in the Table of Contents of the operation and 

maintenance manual and  i llustrate w henever po ssible t he u se of t he O &M manuals f or 
reference. 

 
7. Training shall include: 

 
a. Use the printed installation, operation and maintenance instruction material included 

in the O&M manuals. 
 
b. Include a r eview of  t he w ritten O&M i nstructions em phasizing s afe and proper 

operating requirements, preventative maintenance, special t ools needed and s pare 
parts i nventory s uggestions.  T he t raining shall i nclude s tart-up, ope ration in al l 
modes possible, shut-down, seasonal changeover and any emergency procedures. 

 
c. Discuss relevant health and safety issues and concerns. 
 
d. Discuss warranties and guarantees. 
 
e. Cover common troubleshooting problems and solutions. 
 
f. Explain information included in the O&M manuals and the location of al l plans and 

manuals in the facility. 
 
g. Discuss any peculiarities of equipment installation or operation. 
 
h. The f ormat a nd t raining a genda i n G uidelines f or Commissioning H VAC S ystems, 

ASHRAE, 1989R, 1996 is a recommended reference. 
 
I. Classroom sessions shall include the use of overhead projections, slides, video and 

audio taped material as might be appropriate. 
 

8. Hands-on training shall include start-up, operation in all modes possible, including manual, 
shut-down and any emergency procedures and maintenance of all pieces of equipment. 

 
9. The el ectrical c ontractor s hall f ully ex plain a nd d emonstrate t he operation, f unction an d 

overrides of any local packaged controls, not controlled by the central control system. 
 
10. Training shall occur after functional testing is complete, unless approved otherwise by the 

Project Manager. 
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11. Duration of  Training.  T he el ectrical c ontractor shall pr ovide t raining o n ea ch pi ece of  
equipment. 

 
3.5 WRITTEN WORK PRODUCTS 
 
 

A. Written work products of Contractors will consist of the startup and initial checkout plan and the 
filled out startup, initial checkout and pre-functional checklists. 

 
 
 

* * * * * * 



 

Division 17  Instrumentation and Control 
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 SECTION 17150 
 METERS, GENERAL 
 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install all meters and flow measurement devices with 
associated instrumentation and controls as shown and specified herein, complete and operable, 
for functions including flow measurement, density determination, and batch metering of fluids 
including water, wastewater, chemicals, gases, and sludges, in accordance with the requirements 
of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Division 2 and 15, as applicable Piping. 
 

B. Section 09800 Protective Coating. 
 

C. Section 11000 Equipment General Provisions. 
 

D. Section 16050 Basic Materials and Methods. 
 

E. Section 17405 Process Instrumentation and Control. 
 
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 
 

A. Comply with reference specifications of the GENERAL REQUIREMENTS and Section 17405 
"Process Instrumentation and Control". 

 
B. Commercial Standards: 

 
ANSI - B16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 

250, and 800. 
 

ANSI/AWWA C207 Steel Pipe Flanges for Waterworks Service - Sizes 4 In 
Through 144 In. 

 
ANSI/AWWA C701 Cold-Water Meters - Turbine Type for Customer Service. 

 
ANSI/AWWA C702 Cold-Water Meters - Compound Type. 

 
AWWA C704 Cold-Water Meters - Propeller Type for Main Line 

Applications. 
 

ASME REPORT Fluid Meters, Sixth Edition, 1971. 
 
 1.4 CONTRACTOR SUBMITTALS 
 
 

A. Comply with applicable subsections of Section [17405] "Process Instrumentation and Control." 
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B. Shop Drawings:  The CONTRACTOR shall submit complete shop drawings of all meters for 
review in accordance with SUBMITTALS of the GENERAL REQUIREMENTS.  Each meter shall 
be identified with its equipment number, as shown or specified. 

 
C. Manufacturer's Data:  With the shop drawings, the CONTRACTOR shall also furnish certified 

curves indicating flow versus differential pressure and any other information called for in the 
individual meter specifications. 

 
D. O & M Manuals:  The CONTRACTOR shall furnish to the ENGINEER 4 copies of complete 

operation and maintenance instructions of all the metering systems including instrumentation and 
controls, as specified under TECHNICAL MANUALS of the GENERAL REQUIREMENTS. 

 
E. Spare Parts:   

 
1. The CONTRACTOR shall obtain and submit from the manufacturer a list of suggested spare 

parts for each piece of equipment according to the provisions of SPARE PARTS of the 
GENERAL REQUIREMENTS.  After approval, CONTRACTOR shall furnish such spare 
parts suitably packaged, identified with the equipment number, and labeled.  
CONTRACTOR shall also furnish the name, address, and telephone number of the nearest 
distributor for each piece of equipment.  All spare parts are intended for use by the CITY, 
only, after expiration of the guaranty period.  Any spare parts which the ENGINEER permits 
the CONTRACTOR to use for startup activities shall be replaced by the CONTRACTOR 
prior to the CITY's acceptance of beneficial use of the equipment. 

 
2. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in writing 

about any manufacturer's modification of the approved spare parts, such as part number, 
interchangeability, model change or others.  If the ENGINEER determines that the modified 
parts are no longer applicable to the supplied equipment, the CONTRACTOR at its expense 
shall provide applicable spare parts. 

 
F. Special Tools:  A list of special tools required shall be submitted to the ENGINEER for approval.  

After approval the CONTRACTOR shall supply these tools suitably wrapped and identified for 
application.  Special tools shall include substitute steel spools for each meter for maintenance 
purposes.  Each spool shall be labeled to identify the meter for which temporary replacement is 
required.  The label shall include the meter identification number, size and service. 

 
1.5 QUALITY ASSURANCE 
 
 

A. Inspection and Testing Requirements:  After installation, the CONTRACTOR shall obtain the 
services of an experienced factory service representative to inspect and test all meters for proper 
performance and installation. 

 
B. Accuracy Requirements:  Unless otherwise specified herein, the flow meters shall be guaranteed 

to register flow to an accuracy of +2 percent of actual flow throughout the range specified.  (All 
density measuring equipment shall have a degree of accuracy within +2 percent of actual solids 
content over the range specified for each density measurement system.) 

 
1.6 MANUFACTURER'S SERVICE REPRESENTATIVE 
 
 

A. Erection and Startup Assistance:  During erection and startup of the plant the CONTRACTOR 
shall obtain all necessary assistance from an experienced factory service representative to ensure 
a correct and first class installation, in accordance with the manufacturer's instructions. 

 
B. Instruction of CITY'S Personnel:  After completion of the installation and during startup of the 

plant, the CONTRACTOR shall instruct the CITY'S personnel in the proper operation, 
maintenance and repair of all metering equipment.  For this purpose, the CONTRACTOR shall 
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obtain the services of an experienced factory service representative, who shall spend sufficient 
time on the site to fully instruct the CITY'S operating personnel on all phases of its equipment. 

 
1.7 CLEANUP 
 
 

A. After completion and testing of its work, the CONTRACTOR shall remove all debris from the site, 
clean all meters, controls, cabinets, and other metering appurtenances, to hand over each system 
in perfect operating condition. 

 
1.8 GUARANTEES, WARRANTIES 
 
 

A. After completion the CONTRACTOR shall furnish to the CITY the manufacturer's written 
guarantees that the metering systems will operate within the published accuracies and flow 
ranges and meet these Specifications.  The CONTRACTOR shall also furnish the manufacturer's 
warranties as published in its literature and as specified. 

 
 
PART 2 -- PRODUCTS  (NOT USED) 
 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. The CONTRACTOR shall assemble and install all equipment specified herein, in strict accordance 
with the manufacturer's published instructions, under the supervision of the manufacturer's 
representative, under the general review of the ENGINEER.  All installations shall be 
accomplished by competent craftsmen in a workmanlike manner. 

 
B. The meters shall be installed in easily accessible locations for ease of reading and maintenance 

and, where shown, for balancing of flow in several lines, in conjunction with throttling and shut-off 
valves.  Wherever possible, all meters shall be installed in such a way to provide the 
manufacturer's recommended straight approach and straight piping downstream.  All meters, 
shut-off and balancing valves shall be firmly supported from the structure or from the floor with 
approved supports.  In-line meters shall be installed to provide full-line flow and not less than the 
manufacturer's recommended head at all times. 

 
3.2 TESTING 
 
 

A. Equipment shall be prepared for operational use in accordance with manufacturer's instructions, 
including bench test and calibration, where required.   

 
B. Each item shall be subjected to an operating test over the total range of capability of the 

equipment.  Where applicable, tests shall be conducted in accordance with the Test Code of the 
Standards of the Hydraulic Institute.  The CONTRACTOR shall obtain copies of factory test certi-
fications and shall notify the ENGINEER 1 week in advance of all tests to be conducted on site. 

 
3.3 ACCEPTANCE BY CITY  
 
 

A. Final acceptance of the equipment is contingent on satisfactory operation after installation. 
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3.4 INSTALLATION, CALIBRATION, TESTING, PRECOMMISSIONING, START-UP AND 
INSTRUCTION 

 
 

A. Comply with the applicable subsections of Section 17405 "Process Instrumentation and Control," 
Part 3 - EXECUTION. 

 
 
 

 * * * * * * 
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SECTION 17156 
MAGNETIC FLOW METERS 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. The CONTRACTOR shall furnish and install magnetic flow meters and all appurtenant work 
suitable for storm water, at ambient temperatures, complete and operable, and capable of 
continuous operation with minimum error due to pipe deposits, in accordance with the 
requirements of the Contract Documents. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. Section 17150 Meters, General. 
 

B. Section 17405 Process Instrumentation and Control. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIRMENTS and Section 17405 
"Process Instrumentation and Control". 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS, Section 17150 
"Meters, General", and Section 17405 "Process Instrumentation and Control". 

 
1.5 QUALITY ASSURANCE 
 
 

A. Comply with Section 17405 "Process Instrumentation and Control" 
 
 
PART 2 -- PRODUCTS 
 
 
2.1 METERS 
 
 

A. General:  The magnetic flowmeter shall utilize characterized electromagnetic induction to produce 
a voltage linearly proportional to the average flow rate.  The metering system shall consist of a 
sensor with field coils, transmitter and interconnecting cables to make a complete operating flow 
metering system.  The meter shall be of the bi-polar pulsed dc type with continuous automatic 
zeroing. 
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B. Schedule of Magnetic Flow Meters:  The CONTRACTOR shall furnish the following magnetic flow 
meters of the 4-20 mA-dc: 

 
 
 I.D. 
 No.  

  
 
 Service  

  
 Size 
 inches  

  Flow 
 Range 
 fps  

  
 Transmitter 
 Location  

  Pressure 
 Rating 
 psi  

  
 Liner 
 Material  

  
 Electrode 
 Material  

  
 Sensor 
 Rating  

                 
FIT-01    WATER     6        2-30   DISCHARGE 

OUTLET  
 350  NEOPRENE  316L SS   NEMA4 

FIT-02    WATER     6       2-30  RESERVOIR 
OUTLET 

 350  NEOPRENE  316L SS  NEMA4 

 
2.2 BASIC MATERIALS 
 
 

A. Construction:  The sensor shall be a flanged tube with non-conductive liner.  The tube shall be 
constructed of Type 304 stainless steel with carbon steel flanges AWWA Class D if the coils are 
external to the tube.  If the coils are encapsulated inside the tube, the tube and flanges may be of 
carbon steel.  Sensor rating shall be either NEMA-4 or capable of withstanding accidental 
submergence in water to a depth of 30 feet for 48 hours as called out in schedule above.  The 
meter shall include a positive zero feature for periods when the metering portion of the process 
pipe is not full.  The power supply shall be 117-volt ac ±10 percent, 60-Hz ±5 percent.  Power 
consumption shall not exceed 42 watts regardless of size.  Accuracy of the flowmeter system shall 
be ±0.5 percent of rate from 10 to 100 percent of scale.  Below 1 full percentage scale [fps] it shall 
be ±0.1 percent of full scale.  Repeatability shall be 0.1 percent of rate.  Liner material shall be 
neoprene.  (See schedule above).  External surfaces shall be factory-finished with a corrosion 
resistant coating.  The specific conductivity of the liquid shall not preclude meter operation. 

 
B. Grounding:  Grounding rings or electrodes of the same material as the sensing electrodes shall be 

furnished mounted in each end of all meters one inch and larger in size.  Provide grounding strap 
between adjacent pipe, grounding rings and flow tube, unless adjacent pipe is either non-
conductive or lined with non-conductive materials, in which case provide grounding string between 
the rings and tube only.  If grounding electrodes are provided, grounding rings shall also be 
provided for liner protection. 

 
C. Transmitter:  The transmitter may be either meter or remote mounted as shown or specified.  If the 

transmitter is remote mounted, the interconnecting cable shall be furnished by the manufacturer of 
the metering system.  Remote transmitters shall be housed in NEMA-4X enclosures suitable for 
wall mounting.  The transmitter shall produce a 4-20 mA dc output signal into a minimum load of 
800 ohms linear to flow, and a scaled pulse when called for above for totalization. 

 
D. Sludge Meters:  All raw, primary, and thickened sludge meters shall be furnished with Teflon 

liners. 
 

E. Manufacturers, or Equal: 
 

1. Fischer and Porter; 
 

2. Foxboro Company; 
 

3. Sparling Instrument Co., Inc. 
 
4. Krone 
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PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. All magnetic flow meters and all appurtenant work shall be installed in strict accordance with the 
manufacturer's printed instructions.  All meters shall be properly grounded to the adjacent pipe as 
specified, and located in such a way to assure a full pipe at all times. 

 
3.2 INSTALLATION, CALIBRATION, TESTING, PRECOMMISSIONING, START-UP AND 

INSTRUCTION 
 
 

A. Comply with the applicable subsections of Section 17405 "Process Instrumentation and Control," 
Part 3 - EXECUTION. 

 
 
 

* * * * * * 
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SECTION 17405 
PROCESS INSTRUMENTATION AND CONTROL 

 
 
 
PART 1 -- GENERAL 
 
 
1.1 THE REQUIREMENT 
 
 

A. This section sets forth the general specification and requirements for the instrumentation work for 
the construction of the Penmar water quality improvement project phase I. 

 
B. A s ingle s ystem C ONTRACTOR, t hrough t he us e of  a qual ified I nstrumentation S ubcontractor, 

shall furnish, install, place, and program into service the operating process instrumentation, all the 
control s ystems, and al l t he appur tenant w ork, being pr ovided under  t his s ection of  t hese 
Specifications and the integration of  the Control and I nstrumentation system and c ontrol dev ices 
provided under  t his pr oject; all in accordance with the requirements of  t he Contract Documents. 
The prime CONTRACTOR may act as a systems CONTRACTOR provided the prime 
CONTRACTOR has  been qual ified t o do t he w ork as  r equired i n S ection 17 405-1.1 C for 
Instrumentation Subcontractors. 

 
1. Supply and install complete instrumentation s ystems as  i ndicated on t he C ontract D rawings 

and as specified herein. Complete all required engineering work such as installation details, As-
built drawings, Shop submittals, test procedures, training syllabuses and materials, and similar 
work des cribed i n t his Specification, to pr oduce a c omplete, fully doc umented and properly 
operating pr ocess instrumentation and c ontrol system. It will be nec essary t o pr oduce 
additional drawings and text records in order to complete this work. 

 
2. Due to the complexities associated with the interfacing of numerous control system devices, it 

is the intent of these specifications t o hav e t he I nstrumentation S ubcontractor as sume f ull 
responsibility f or all engi neering des ign, equi pment s upply, s ubmittal pr eparation, 
programming, graphic generation, system integration, testing, training, installation supervision, 
startup and i mplementation ac tivities with ex isting dev ices and dev ices provided under  other 
specification sections with the objective of providing a completely integrated control system free 
of signal incompatibilities. 

 
3. As a minimum, t he I nstrumentation Subcontractor under  t he di rection of  t he C ONTRACTOR 

shall assume full responsibility for the following: 
 

a. Implementation of the control and instrumentation system; 
 

(1) Provide all engineering, l abor and m aterials r equired t o; pr epare anal og har dware 
submittals; design, develop, electronic drafting and s ubmit loop drawings and c ontrol 
panel des igns; pr epare t est pl an, t raining pl an, and spare parts submittals; procure 
hardware; f abricate panel s; f actory t est panels; s upervise the installation of  al l 
instrumentation dev ices and c ontrol panel  dev ices; per form and document all loop 
tests, s ystem c ommissioning, and t he per formance of  t he s even ( 7) day  test for the 
entire control and instrumentation system. 

 
(2) Provide all engineering, labor, and materials r equired t o pr epare O perations and 

Maintenance M anuals, c onduct t raining c lasses, and to submit "as-built" or  r ecord 
drawings which reflect the installed state of the control and instrumentation system at 
the time of acceptance. 

 
b. Integration of  the control and i nstrumentation s ystem w ith i nstrumentation and control 

devices being provided under other specification sections; 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM PROCESS INSTRUMENTATION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND CONTROL 
W.O. NO. EW40019F 17405-2 

 
(1) Provide all engineering, labor, and materials required to review vendor drawings and to 

design, dev elop, el ectronically dr aft and s ubmit al l r equisite l oop dr awings and "As-
Built" loop drawings associated with; 

 
(a)  Equipment being provided under other divisions of these specifications. 

 
(b) Owner furnished or existing equipment. 

 
(2) Provide all engineering, documentation, labor, and materials required to resolve signal, 

power, or functional incompatibilities between the control and i nstrumentation system 
and interfacing devices. 

 
(3) Provide al l engi neering, l abor, and m aterials r equired t o; s upervise and i nstall al l 

instrumentation and control panels (including City supplied equipment); verify 
compliance with t he manufacturer’s installation recommendations; supervise the 
performance and document loop testing. 

 
c. The des ign, development, drafting and s ubmission of  al l r equired l oop drawings and as -

built l oop dr awings as sociated w ith; ( a) equi pment pr ovided under Division 17; (b) 
equipment provided under  other divisions of  these specifications; and ( c) CITY furnished 
equipment. It i s t he i ntent of  t hese s pecifications t o hav e al l i nstrumentation l oops 
associated with this project drafted and documented in a uniform format by the 
CONTRACTOR. All loop drawings shall be developed in an electronic format. INTEGRAPH 
as-builts shall be submitted both in hard copy and electronic format. 

 
d. All instruments shown on t he l oop dr awings s hall be i temized i n an i nstrumentation 

summary generated by the Instrumentation Subcontractor. The instrument summary shall 
be on an electronic or oracle and hardcopy format and shall list all of the key attributes of 
each instrument provided under this contract. As a minimum, attributes shall include: 

 
(1) Tag Number 
(2) Reference Drawing No. 
(3) Loop Drawing Number 
(4) Service 
(5) Area Location 
(6) Associated LCP, PLC PCM, or RTU 
(7) Calibrator Range 
(8) Manufacturer 
(9) Model Number 

 
e. Provide programming of  the new and ex isting PLCs including communication with CITYs 

existing network.  HMI programming shall be provided with monitoring and control functions 
defined in specification 17900 and related mechanical equipment specifications.  

 
(1) Graphical H MI s creens s hall be pr ogrammed f or al l equi pment, new or modified, 

included in this project including vendor supplied and c ontrolled equipment.  S creens 
shall match the color schemes, structure, quality and detail of the existing HMI screens. 

 
4. The Instrumentation Subcontractor shall obtain from the CONTRACTOR the required 

information on t hose pr imary el ements, v alve ac tuators, v endor pac kages, and other control 
equipment or devices which are furnished by others but are required to be interfaced under this 
Division. 

 
5. The Instrumentation Subcontractor shall coordinate his work to ensure that: 

 
a. All components provided under this Section are properly installed and configured. 
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b. The pr oper t ype, s ize, and num ber of  c ontrol w ires with their conduits are provided and 
installed. 

 
c. The pr oper t ype, s ize, and num ber of  flexible pneumatic tubes with t heir c onduits ar e 

provided and installed. 
 

d. Proper el ectric pow er c ircuits are pr ovided f or al l instrumentation components and 
systems. 

 
C. Instrumentation Subcontractor Experience Requirements: C ontractor s hall at  bi d, s ubmit t o t he 

CITY documentation listed below for his proposed bid listed Instrumentation Subcontractor: 
 

1. Documentation describing at  least two projects of  s imilar size and complexity that have been 
successfully completed in which the Instrumentation Subcontractor performed system 
engineering, s ystem f abrication and i nstallation, documentation (including schematic, w iring 
and panel  assembly drawings), f ield testing, calibration and start-up, operator instruction and 
maintenance training. In addition, list the following information for each project: 

 
a. Name of plant, owner, contact name and telephone number. 
 
b. Name of manufacturer for the majority of instrumentation furnished. 
 
c. Type of equipment furnished (i.e., transmitters, recorders, indicators, etc.). 
 
d. Approximate number of input functions to the system, analog and digital. 
 
e. Approximate number of output functions from the system, analog and digital. 
 
f. Contracted cost of the instrumentation and Control System including change orders cost. 
 
g. Date of completion or acceptance. 

 
2. Identify individual responsible for office engineering and m anagement, and the individual who 

will be r esponsible f or f ield t esting, c alibration, s tart-up and oper ator t raining f or t his project. 
Include references of recent projects of these persons. 

 
3. Documentation showing that the Instrumentation Subcontractor has been in the instrumentation 

and control systems business for minimum of four years. 
 

4. Instrumentation S ubcontractors not having the experience r equirements and / or f ailing to 
submit the above listed doc umentation w ill be deem ed non -qualified for t he pr oject. The 
Contractor shall be responsible for substituting the bid listed Instrumentation Subcontractor with 
one having the required experience and documentation at no extra cost of the City. 

 
D. The C ONTRACTOR s hall as sign t he I nstrumentation S ubcontractor f ull r esponsibility f or t he 

complete operation of all new and modified instrumentation and control systems. The 
CONTRACTOR shall have said Subcontractor perform all engineering and coordination necessary 
in or der t o s elect, f urnish, i nstall, c onnect, c alibrate, an d pl ace i nto oper ation al l s ensors, 
instruments, al arm equi pment, c ontrol boar ds, panel s, c omputers, pr ocess control modules, 
human-machine interfaces, accessories and all other equipment as specified herein. Furthermore, 
said Subcontractor must calibrate and demonstrate the operability of said systems in accordance 
with the Contract Documents. 

 
E. The Subcontractor s hall pr ovide al l engi neering w ork and i nstallation dr awings t o pr oduce a 

complete i nstrumentation system. If i t i s necessary for t he CONTRACTOR to produce addi tional 
drawings in order to complete its work, such drawings shall be m ade at no addi tional cost to the 
CITY. 
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F. The Instrumentation Subcontractor shall examine all dr awings, s pecifications, and det ails t o 
become fully acquainted with the method of construction and to evaluate the quantity of Work to be 
performed. In case of conflicting or incomplete technical information, the Instrumentation 
Subcontractor shall include costs in its lump sum bid to coordinate the resolution of these conflicts 
and def iciencies w ith t he E NGINEER at  no additional cost to the CITY. Resolution of  t hese 
discrepancies shall be obtained from the ENGINEER by the Instrumentation Subcontractor prior to 
purchasing of the instrument item. 

 
G. Instrumentation Subcontractor shall note that the equipment loop, logic and el ementary diagrams 

are bas ed on non -certified v endor i nformation and i ndicate m inimum s cope of supply from the 
Equipment M anufacturer. The I nstrumentation S ubcontractor s hall i nclude al l c osts i n t his bi d to 
add additional instruments, wiring, computer inputs/outputs, controls, conduit, interlocks, electrical 
hardware, drawing revisions etc., into the design based on Equipment Manufacturer's final certified 
prints. Such changes to instrumentation and electrical work shall be incorporated into the scope of 
work at no additional cost to the CITY. 

 
H. The CONTRACTOR shall provide all instrumentation and all related wiring as specified on any one 

of the following instrument or electrical documents: instrument location drawings, Instrument Index, 
I/O T abulation, Loop D escriptions, one -line el ectrical di agrams, or  as  i ndicated on any other 
Contract D ocument. Indication of required instrumentation work on any  one of  t hese C ontract 
Documents shall require supply and installation of the instrument and related wiring, supports and 
appurtenances by the CONTRACTOR at no additional cost to the CITY. 

 
I. The CONTRACTOR shall provide all equipment, all materials, all labor supervision, all 

consumables and all scaffolding for the installation of the instrumentation systems. The 
CONTRACTOR shall: 

 
Provide f ield engi neering des ign, as  r equired, f or m ounting and supporting details of all field 

mounted components. 
 
1. Provide coordination, as required, between manufacturer's drawings and C ontract Installation 

Drawings. 
 
2. Provide any  addi tional s chematics and any  addi tional i nterconnection diagrams that may be 

required to facilitate erection or completion of equipment installation. 
 
3. Assemble and make interconnection of instruments disconnected for shipping purposes. 
 
4. Remove all temporary supports, all bracing or ot her f oreign obj ects t hat w ere i nstalled i n 

instrument control panels or other equipment t o pr event dam age dur ing s hipping, s torage 
and/or erection. 

 
5. Coordinate work with that o f the di fferent t rades and di sciplines so that interference between 

conduit, piping, equipment, architectural and structural work shall be avoided. 
 
6. Install and support all i nstruments and al l i nstrument pi ping not  i nstalled and s upported by  

others. The Instrumentation Subcontractor shall furnish all hardware and all stands required to 
mount these items and provide modifications, as required, to meet actual site conditions. 

 
7. All piping shall be field measured prior to fabrication/or erection. Any significant discrepancies 

between drawings and field measurements shall be reported to the ENGINEER. The CITY shall 
not be responsible for any c osts t o t he C ONTRACTOR f or r ework bec ause of  
CONTRACTOR'S failure to field measure prior to initiating fabrication. 

 
8. Capillary tubing shall be adequately supported and protected. All extra tubing shall be carefully 

coiled, tied, and protected at the instrument location by the CONTRACTOR. 
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9. Provide temporary nitrogen purging t o al l panel s ( LCP, P CM, C SI, C ity s upplied equi pment, 
etc.) on site before being permanently installed only where the environment requires purge. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 
 

A. The WORK of the following Sections appl ies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

 
1. Section 11000 Equipment General Provisions 
 
2. Section 6010 Electrical General Provisions 
 
3. Section 16050 Basic Materials and Methods 
 
4. Section 09800 Protective Coating 
 
5. Section 15615 Treatment Plant Valves, General 

 
B. The m onitoring and c ontrol s ystem c onfigurations i ndicated ar e di agrammatic. The l ocations of  

equipment ar e appr oximate unl ess di mensioned. The ex act l ocations and r outing of wiring and 
cables shall be governed by structural conditions and physical interferences and by the location of 
electrical terminations on equipment. 

 
C. All equipment shall be l ocated and i nstalled so that i t will be readily accessible for operation and 

maintenance. The CITY reserves the right to require minor changes in location of equipment prior 
to roughing in without incurring any additional costs or charges. 

 
D. The CONTRACTOR shall determine exact routing and final terminations for all wiring and cables. A 

site visit and review of the existing system control panel is mandatory. 
 
1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 
 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS 
 

B. The CONTRACTOR will procure all necessary permits, pay all associated costs, and shall furnish 
the ENGINEER with evidence of permit procurement prior to the commencement of the Work. 

 
C. The equipment, materials and installation shall comply with the applicable standards, specifications 

and regulations of the following: 
 
1. Instrument Society of America (ISA). 
 
2. American Petroleum Institute (API). 
 
3. National Electrical Manufacturers Association (NEMA). 
 
4. Occupational Safety and Health Administration (OSHA). 
 
5. American National Standards Institute (ANSI). 
 
6. Military Standards (MIL Standards). 
 
7. National Fire Protection Association (NFPA). 
 
8. Scientific Apparatus Makers Association (SAMA). 
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9. Institute of Electrical and Electronic Engineers (IEEE). 
 
10. National Electrical Code (NEC). 
 
11. Insulated Cable Engineers Association (ICEA). 
 
12. Local Power and Telephone Companies. 
 
13. Local Authorities having jurisdiction over the work. 
 
14. City of Los Angeles Electrical Code (CLAEC) 
 
15. Underwriters Laboratories (UL) 
 
16. City of  Los  Angeles, Department of  Public Works, Bureau of  Sanitation, “  Operator Interface 

Graphic Display Standards” 
 
17. National Institute of Standards and Technology (NIST) 
 
18. Society of Automotive Engineers (S.A.E) 
 
19. American Society for Testing and Materials (ASTM) 
 
20. Steel Structures Painting Council (SSPC) 
 

D. All electrical equipment, components, devices, etc. shall be Underwriters Laboratories APPROVED 
(have the UL label or be listed with reexamination in UL Publication Reference No.1). Alternatively, 
the equi pment, et c. s hall be A PPROVED by a testing l aboratory r ecognized by  t he C ity of  Los  
Angeles and shall conform to all applicable requirements of the City of Los Angeles Department of 
Building and Safety. 

 
1. In the event that the CONTRACTOR seeks approval by a recognized testing laboratory (in lieu 

of U L l isting), t he C ONTRACTOR m ust s ubmit t he equi pment, c omponents or  dev ices f or 
approval t o t he D epartment of  B uilding and S afety E lectrical T est Labor atory (ETL). Where 
major equi pment i s s ubmitted t o E TL f or appr oval, t he CONTRACTOR shall s ubmit t o t he 
ENGINEER a det ailed s chedule s howing t he appr oval pr ocess and approximate equipment 
delivery dates to insure that there will be no effect on the project completion date. No electrical 
equipment will be approved for delivery to the jobsite without ETL approval. All costs incurred in 
the approval process shall be the responsibility of the CONTRACTOR and included in the Bid. 

 
2. A par ticular product being specified i n t he Contract Specifications does not  w arrant or imply 

approval by  UL, the D epartment of  B uilding and S afety or any  ot her r ecognized t esting 
laboratory. Shop drawings approval by the ENGINEER shall not supersede the requirements of 
the Department of Building and Safety for listed equipment. 

 
1.4 CONTRACTOR SUBMITTALS 
 
 

A. Submittals shall be made in accordance with SUBMITTALS of the GENERAL REQUIREMENTS. 
 

B. Shop Drawings: The CONTRACTOR shall coordinate the work specified in these Sections so that 
a complete instrumentation and control system for the facility will be provided and will be supported 
by accurate shop and record drawings. As a part of the responsibility assigned to the 
CONTRACTOR, the Instrumentation Subcontractor shall prepare and submit through the 
CONTRACTOR, c omplete and or ganized s hop dr awings, as  s pecified herein. Interface bet ween 
instruments, m otor s tarter, variable s peed dr ives, f low m eters, and ot her equi pment r elated t o 
instrumentation and control shall be included in the shop drawing submittal. 
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C. During the period of preparation of t his s ubmittal, t he C ONTRACTOR s hall aut horize di rect, 
informal l iaison bet ween t he I nstrumentation S ubcontractor and t he E NGINEER for exchange of 
technical i nformation. As a r esult of  t his l iaison, c ertain m inor r efinements and revisions in the 
Systems as specified may be authorized informally by the ENGINEER, but these shall not alter the 
scope of work or cause increase or decrease in the Contract price. During this informal exchange, 
no oral statement by the ENGINEER shall be construed to give formal approval of any component 
or m ethod, nor shall any statement be c onstrued t o gr ant f ormal ex ception to or v ariation f rom 
these Contract Documents. 

 
D. The CONTRACTOR shall submit an analog hardware submittal that utilizes detailed shop drawings 

and data prepared and organized by the CONTRACTOR. All shop drawings shall include the letter 
head and/ or t itle bl ock of  t he C ONTRACTOR r esponsible f or this project. The t itle bl ock s hall 
include, as  a m inimum, t he C ONTRACTOR'S r egistered business name and address, project 
name, drawing name, revision level, and personnel responsible for the content of the drawing. The 
quantity of submittal sets required shall be as specified in Section entitled, "Contractor Submittals." 
The analog hardware submittal shall be submitted as a complete bound package at one time within 
ninety (90) calendar days of receipt of Notice to Proceed, and shall include: 

 
1. Drawings showing definitive diagrams for every instrumentation loop system. These diagrams 

shall show and identify each component of each loop or system using legend and symbols from 
ANSI/ISA S5.4, extending the format as  s hown on D rawing I -1 and as  def ined by  t he m ost 
recent revision in ISA. Each System or  Loop di agram shall be dr awn on a separate drawing 
sheet with no m ore t han t en l oops per  dr awing. The CO NTRACTOR s hall hav e c omplete 
responsibility to develop, submit, update and maintain in an as-built condition the loop drawings 
for al l l oops i n t his pr oject i ncluding v endor s upplied pac kages, equi pment s upplied under  
Division 17 and C ITY s upplied pac kages. The l oop dr awings s hall al so s how al l s oftware 
modules and linkages. In addition to the expanded ISA S5.4 requirements the Loop Diagrams 
shall also contain the following details: 
 
a. ISA tag number 
 
b. Functional name of each Loop 
 
c. Tag number of the loop 
 
d. Reference name, drawing, and Loop di agram numbers for any  signal continuing off loop 

diagram sheet. 
 
e. MCC Panel, circuit, and breaker numbers for all power feeds to the loops and 

instrumentation (i.e., 24VDC and 120VAC). 
 
f. Designation and i f appr opriate t erminal as signments as sociated w ith every manhole, 

pullbox, junction box, conduit and panel the loop circuits pass through. 
 
g. Vendor panel, instrument panel, conduit, junction boxes, equipment and DCS terminations, 

termination i dentification w ire num bers and c olors, pow er c ircuits, and gr ound 
identifications. 

 
2. Fully ex ecuted I SA-S20 data sheets for eac h c omponent, t ogether w ith a t echnical pr oduct 

brochure or bul letin. The t echnical pr oduct br ochures m ust be c omplete enough t o v erify 
conformance t o all C ontract D ocument r equirements. The data sheets, as  a m inimum, s hall 
show: 
 
a. Component functional description used herein and on the Drawings; 
 
b. Manufacturer's model number or other product designation; 
 
c. Project tag number used herein and on the Drawings; 
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d. Project system or loop of which the component is a part; 
 
e. Project location or assembly at which the component is to be installed; 
 
f. Input and output characteristics; 
 
g. Scale range and units (if any) and multiplier (if any); 
 
h. Requirements for electric supply (if any); 
 
i. Requirements for air supply (if any); 
 
j. Materials of  c omponent par ts t o be i n c ontact w ith, or other wise ex posed t o, pr ocess 

media; and 
 
k. Special requirements or features. 
 

3. A c omplete i ndex s hall appear  in t he f ront of  eac h bound s ubmittal v olume. A s eparate 
technical br ochure or  bul letin s hall be i ncluded w ith eac h i nstrument dat a s heet. The dat a 
sheets shall be i ndexed i n t he s ubmittal by  s ystems or  l oops, as  a s eparate gr oup f or eac h 
system or  loop. If, within a single system or loop, a s ingle instrument is employed more than 
once, one dat a s heet w ith one br ochure or  bul letin m ay c over al l i dentical us es of that 
instrument in that system. Each brochure or bulletin shall include a list of tag numbers for which 
it applies. System groups shall be separated by labeled tags. 

 
4. Drawings showing both schematic and wiring diagrams for control circuits: Complete details on 

the c ircuit interrelationship of al l devices within and out side each Control Board shall be sub-
mitted first, using schematic control diagrams. Subsequent to return of this first submittal by the 
ENGINEER, piping and wiring diagrams shall be pr epared and s ubmitted f or r eview by  t he 
ENGINEER; t he di agrams s hall c onsist of  c omponent l ayout dr awings to s cale, s howing 
numbered t erminals on c omponents t ogether w ith t he uni que num ber of the wire to be 
connected to each terminal. Piping and wiring diagrams shall show terminal assignments from 
all primary measurement devices, such as flow meters, and to all final control devices, such as 
pumps, v alves, c hemical f eeders and v endor panel s. Should an error be f ound i n a s hop 
drawing during installation on start-up of equipment, the correction, including any field changes 
found nec essary, s hall be not ed on t he dr awing and a " Record" dr awing be pr epared and 
submitted by  t he C ONTRACTOR, r eviewed and ac cepted by  t he E NGINEER pr ior t o the 
acceptance of the project. The CONTRACTOR shall furnish all necessary equipment supplier's 
shop drawings to facilitate inclusion of this information by the CONTRACTOR. The 
CONTRACTOR shall respond to all comments on the shop drawing resubmittals made by the 
ENGINEER ei ther by  not ed c orrections or  s tating w hy i t w as not revised. Any r esubmittals 
received by  t he E NGINEER w hich do not c ontain r esponses t o t he E NGINEER's pr evious 
comments shall be returned to the CONTRACTOR marked "Rejected." No further review by the 
ENGINEER shall be performed until the CONTRACTOR responds to these comments. 

 
5. Assembly and construction drawings for each alarm annunciator, local indicating panel and for 

other special enclosed assemblies for field installation: These drawings shall include 
dimensions, identification of al l components, surface preparation and f inish data, nameplates, 
and t he l ike. These dr awings al so s hall i nclude enough ot her det ails, including prototype 
photographs, t o def ine ex actly t he s tyle and ov erall appearance of the assembly; a finish 
treatment sample shall be included. 

 
6. Installation, m ounting, and anc horing det ails f or al l components and as semblies t o be 

field-mounted, including conduit connection or entry details. 
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7. A bi ll of material l ist shall be s ubmitted for each f ield mounted device or assembly as well as 
cabinet as semblies and s ub assemblies. Bills of ma terial s hall i nclude al l i tems w ithin an 
enclosure. The s ubmittal s hall be a c omplete and det ailed bi ll of  m aterials. An i ncomplete 
submittal shall be rejected and no further evaluation performed until a completed and detailed 
bill is submitted. 

 
E. Organization and Binding of Shop Drawings: The organization of the initial shop drawing submittal 

shall be c ompatible t o ev entual i nclusion w ith t he technical manuals submittal and shall include 
final al terations r eflecting " record" c onditions. Accordingly, t he f inal appr oved multiple-copy s hop 
drawing submittal shall be separately bound in 3-ring binders of the type specified in TECHNICAL 
MANUALS of the GENERAL REQUIREMENTS. 

 
F. Technical M anuals: In addi tion t o updat ed s hop dr awing i nformation t o r eflect actual existing 

conditions, each s et of t echnical manuals shall include i nstallation, connection, operating, 
troubleshooting, maintenance and overhaul instructions in complete detail. This shall provide the 
CITY with comprehensive information on all systems and components to enable operation, service, 
maintenance and r epair. Exploded or other det ailed v iews of  al l i nstruments, as semblies and 
accessory components shall be included together with complete parts lists and ordering 
instructions. Technical M anuals s hall be i n ac cordance w ith T ECHNICAL M ANUALS o f t he 
GENERAL REQUIREMENTS 

 
G. Control P anel E ngineering S ubmittal: The I nstrumentation S ubcontractor s hall s ubmit a c ontrol 

panel engineering submittal (CPES) for each control panel being provided under this Specification 
Section. The CPES shall completely def ine and doc ument t he construction, f inish, layout, power 
circuits, s ignal and s afety gr ounding c ircuits, f uses, c ircuit breakers, signal circuits, internally 
mounted i nstrumentation c omponents, f aceplate m ounted instrumentation components, i nternal 
panel arrangements, and external panel arrangements. All panel drawings shall, as a minimum, be 
"B" s ize w ith al l data sheets and m anufacturer specification sheets being "A" size. The submittal 
shall be i n c onformance w ith N EMA S tandard I CS 1 -1.01, s hall be s ubmitted as  a s ingular 
complete bound v olume or  m ulti-volume pac kage w ithin 120 c alendar day s after contract award 
and shall have the following contents: 

 
1. A complete index shall appear in the front of each bound volume. All drawings and data sheets 

associated with a panel shall be grouped together with the panels being indexed by systems or 
process ar eas. All panel  t agging and nam eplate nom enclature s hall be c onsistent w ith t he 
requirements of the Contract Documents. 

 
2. Construction drawings drawn to a 1-1/2-inch = 1-foot scale which define and quantify the type 

and gage of fabrication steel to be us ed for panel fabrication, the ASTM grade to be us ed for 
structural shapes and straps, panel door locks and hi nge mechanisms, type of bolts and bol t 
locations for section joining and anc horing, det ails on t he ut ilization of  " UNISTRUT" and 
proposed l ocations, s tiffener materials and l ocations, el ectrical t erminal box  and outlet 
locations, electrical access locations, pr int pocket locations, writing board locations and l ifting 
lug material and locations. 

 
3. Physical ar rangement drawings drawn to 1 -1/2-inch = 1 foot scale which def ine and quant ify 

the phy sical gr oupings c omprising c ontrol panel  s ections, aux iliary panel s, s ubpanels, and 
racks. Cutout locations with nameplate identifications shall be provided. 

 
4. Schematic/Elementary diagrams shall depict all control devices and circuits and their functions. 

 
5. Wiring/Connection diagrams shall locate and identify electrical devices, terminals and 

interconnecting w iring. These diagrams shall show interconnecting w iring by  l ines, des ignate 
terminal assignments, and show the physical location of all electrical and control devices. 
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6. Interconnection diagrams shall locate and identify all external connections between the control 
panel/control panel dev ices and as sociated equi pment. These di agrams s hall s how 
interconnecting wiring by lines, designate terminal assignments, and show the physical location 
of all panel ingress and egress points. 

 
7. Control sequence diagrams shall be submitted to portray the contact positions or connections 

required to be made for each successive step of the control action. 
 

8. Completed ISA-S20 data s heets f or al l i nstrumentation dev ices as sociated w ith eac h c ontrol 
panel supplemented with manufacturer specification sheets which verify the products 
conformance to the requirements of the Contract Documents. 

 
9. A bill of material which enumerates all devices associated with the control panel. 
 

H. Test Procedure Submittal: The Instrumentation Subcontractor shall submit the procedures 
proposed t o be f ollowed dur ing t he t ests r equired under  t his pr oject. Procedures shall i nclude 
statement indicating test objectives, test descriptions, forms, and c hecklists to be used to control 
and doc ument t he r equired t ests. Prior t o t he pr eparation of  t he det ailed t est pr ocedures, the 
CONTRACTOR s hall s ubmit out lines of  t he s pecific proposed tests. Submittals s hall i nclude 
examples of the proposed forms and checklists. Once the Preliminary Test Procedure Submittals 
have been reviewed by t he E NGINEER and r eturned s tamped ei ther " no ex ceptions not ed" or  
"make c orrections not ed", t he I nstrumentation S ubcontractor s hall s ubmit t he pr oposed detailed 
test procedures, forms, and c hecklists. Once the detailed Test Procedures Submittals have been 
reviewed by  t he E NGINEER and r eturned s tamped ei ther " no ex ceptions not ed" or  " make 
corrections noted", the tests may be scheduled. Upon completion of each required test, a copy of 
the signed-off test procedures shall be submitted as test documentation. These requirements shall 
apply to the factory testing of all panels, and all on-site tests. 

 
I. The or ganization of  t he i nitial s hop dr awing s ubmittal r equired abov e shall be compatible to 

eventual inclusion with the Technical Manuals submittal and shall include final alterations reflecting 
"record" conditions. Submittals not organized as described above and i ncomplete submittals for a 
given Loop will not be accepted. Accordingly, the initial multiple-copy shop drawing submittal shall 
be separately bound in a standard size, 3-ring, loose-leaf, vinyl plastic, hard cover, binder suitable 
for bookshelf storage. Binder ring size shall not exceed 2-inches. 

 
J. Control Valve Submittal: The CONTRACTOR shall submit the following data 90 days after Notice to 

Proceed: 
 

1. Dimensional Outline and Mounting Details 
2. Diagrams (wiring, schematic, logic, etc.) 
3. Certified Performance Data 
4. Calculations for Valve Sizing 
5. Welding procedures and Qualification Test 
6. Cross Sections with Parts List 
7. Non-destructive Testing Procedures 
8. Inspection and Test Plan 

 
K. Instrument I nstallation D etail and S ubmittal: The CONTRACTOR shall s ubmit t he f ollowing dat a 

180 days after Notice to Proceed:  
 

1. Detail and Instrument Installation drawings. 
 
2. Bill of Materials. 
 
3. Prior to acceptance, the control valve suppler shall submit function test verification certifications 

and hydrostatic leak test certifications. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM PROCESS INSTRUMENTATION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND CONTROL 
W.O. NO. EW40019F 17405-11 

1.5 QUALITY ASSURANCE 
 
 

A. Accuracy: The ac curacy of  eac h i nstrumentation s ystem o r l oop s hall be as  determined as a 
probable m aximum er ror; t his s hall be t he s quare-root of the s um of  t he s quares of  c ertified 
"accuracies" of  the des ignated components in each s ystem, ex pressed as  a per centage of  t he 
actual span or  value of  the measured variable. Each individual instrument shall have a minimum 
accuracy of  ±0.5 percent of  f ull s cale and a m inimum repeatability of  ±0.25 percent of  f ull s cale 
unless otherwise specified. Instruments which do not conform to or improve upon these criteria are 
not acceptable. 

 
B. Where m aterials and equi pment ar e s pecified t o c onform t o t he s tandards of the Underwriter's 

Laboratories, the label of, or listing with reexamination in UL Publication Reference No. 1, shall be 
accepted as sufficient evidence that the items conform to Underwriter's Laboratories requirements. 
In lieu of such label, listing of t he m aterials or  equi pment by  a r ecognized appr oved t esting 
laboratory as stated in the CITY of Los Angeles Electrical Code will be acceptable as interpreted by 
the CITY's Department of Building and Safety. 

 
1.6 PRESUBMITTAL CONFERENCE 
 

A. The CONTRACTOR shall arrange and conduct a Presubmittal Conference on the instrumentation 
and control system work 15 day s after the Notice to Proceed. The Instrumentation Subcontractor 
shall al low one ei ght-hour w orking day  f or t he c onference. The pur pose of  t he P resubmittal 
Conference shall be t o i nformally r eview and appr ove t he m anner i n w hich t he I nstrumentation 
Subcontractor intends to respond to the Contract requirements before any submittals are prepared. 
The I nstrumentation S ubcontractor s hall pr epare t he f ollowing i tems f or pr esentation at  the 
Presubmittal Conference: 

 
1. A list of equipment and m aterials r equired f or t he c ontrol s ystem and t he m anufacturer and 

model number which the Instrumentation Subcontractor proposes to use for each item. 
 
2. A list of proposed exceptions to the Specifications and Drawings, along with a brief explanation 

of each. Approval shall be subject to formal submittal and review by the ENGINEER. 
 
3. An exact one-to-one sample of each type of submittal specified herein. 
 
4. A bar chart type s chedule f or al l s ystem r elated ac tivities f rom t he P resubmittal C onference 

through startup and training. The schedule shall include the dates relative to submittals, design, 
fabrication, programming, factory testing, deliveries, installation, field testing, and training. The 
schedule shall be subdivided to show activities relative to each major item or group of items. 

 
5. The CONTRACTOR shall provide 3 copies of Presubmittal Conference data to the ENGINEER. 

 
B. The CONTRACTOR shall keep formal meeting minutes. Prior to adjournment of the conference, all 

parties must concur in writing with the accuracy of the CONTRACTOR'S minutes. 
 

C. Preparation of  s hop dr awings s hall not commence unt il af ter t he P resubmittal C onference. 
Submittals required for that conference are exempted. 

 
1.7 GUARANTEE 
 
 

A. The I nstrumentation S ubcontractor s hall guar antee al l equi pment and i nstallation, as  specified 
herein, for a period of one year following the date of completion of the work. To fulfill this obligation, 
the I nstrumentation S ubcontractor s hall ut ilize t echnical s ervice per sonnel des ignated by the 
Instrumentation S ubcontractor t o w hich t he I nstrumentation S ubcontractor or iginally as signed 
project responsibility for instrumentation. Services of a noncritical nature shall be performed within 
5 calendar days after notification by the CITY and critical services within 24 hours after notification. 
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1. CONTRACTOR supplied equi pment, s oftware, and m aterials w hich do not  ac hieve des ign 

requirements af ter i nstallation s hall be r eplaced or  m odified by  t he C ONTRACTOR t o at tain 
compliance at  no addi tional c ost t o t he C ITY. Following r eplacement or  m odification, t he 
CONTRACTOR s hall r etest t he s ystem and perform any  addi tional pr ocedures needed t o 
replace the complete system in satisfactory oper ation at  no addi tional c ost t o t he C ITY and 
attain design compliance approval from the ENGINEER. 

 
2. All parts, m aterials ( excluding c onsumables), l abor, t ravel, s ubsistence, or  ot her ex penses 

incurred in providing all services and service visits during the one-year warranty period shall be 
borne by the CONTRACTOR. 

 
1.8 MANUFACTURER'S REPRESENTATIVE SERVICES 
 
 

A. The CONTRACTOR shall pr ovide j obsite v isits and s ervices of  a  manufacturer's t echnical f ield 
representative of the following items of equipment for calibration, testing and start-up: 

 
1. flow meters 
 
2. programmable controller 
 
3. any process sensing devices and indicating devices. 

 
B. At no separate additional cost to the CITY, the CONTRACTOR shall include the following services 

of qual ified t echnical r epresentatives ( see I nstallation, C alibration, T esting, Precommissioning, 
Start-up, and Instruction herein): 

 
1. Install and connect all instruments, all elements, and all components of every system, including 

connection of instrument s ignals t o pr imary m easurement el ements and t o f inal c ontrol 
elements such as pumps, valves, and chemical feeders. 

 
2. Make all necessary adjustments, calibrations and tests, as called out in Paragraphs 3.3 and 3.4 

of this section. The results will be logged and witnessed on test sheets supplied in this section. 
 
3. Instruct plant operating and maintenance personnel on the instrumentation. This time shall be 

in addi tion to whatever t ime i s r equired for other facets of work at  the s ite, and s hall be t he 
OWNER's normal working days and hours. 

 
1.9 SHOP INSPECTION 
 
 

A. Shop Inspection and Performance Testing: The CONTRACTOR shall arrange for shop inspection 
and performance testing of  t he equi pment a ccording t o S ection 11000,  E quipment G eneral 
Provisions. 

 
1. All equipment shall be s ubject to shop inspection in accordance with SAMPLING, TESTING, 

AND FABRICATION INSPECTION of the GENERAL REQUIREMENTS. 
 
2. The equi pment s hall be per formance t ested and w itnessed by  t he I NSPECTOR and/ or the 

Control System EN GINEER i n a ccordance w ith SAM PLING, T ESTING, AN D FABRICATION 
INSPECTION of the GENERAL REQUIREMENTS.  

 
a. Performance testing shall be conducted at the Manufacturer's shop or factory. 
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3. For all equipment, the CONTRACTOR shall obtain and submit the following to the ENGINEER 
at least 6 weeks before test date for approval: 

 
a. The Manufacturer's factory test procedure, including test raw data and r eport forms, and 

testing schedule prior to equipment testing. 
 

b. The CONTRACTOR shall obtain and s ubmit t o t he E NGINEER f or appr oval t he f inal 
factory test reports prior to shipping of equipment. 

 
B. Field Performance Test and Reports: All equipment shall be performance tested after installation at 

the field operating site according to Section 11000, Equipment General Provisions.  
 

1. Testing shall not  s tart unt il al l preliminary checks and c alibrations have been completed, the 
installation has  been c ertified ready for testing by  the Manufacturer's representative, and the 
test forms and procedure have been approved by the ENGINEER.  

 
2. All test information s hall be r ecorded on f orms pr ovided by  t he C ITY or  appr oved by  t he 

ENGINEER. If forms are not available from the CITY, the CONTRACTOR shall prepare forms 
and submit for approval prior to the scheduled start of the test.  

 
3. The CONTRACTOR shall submit the test procedure for approval prior to the scheduled start of 

the test. 
 

4. The CONTRACTOR shall prepare a field performance test report, including al l raw data, and 
submit the report within 14 calendar days after approved completion of the equipment field test. 

 
1.10 PERSONNEL TRAINING 
 
 

A. The C ONTRACTOR s hall pr ovide a c omprehensive m anufacturer training program for CITY 
personnel in the operation and maintenance of the equipment. 

 
1. The training program shall be divided into at least two (2) separate sessions, namely: 

 
a. Operations Training: To be conducted during the CITY's overall process training sessions. 
 
b. Maintenance T raining: To be c onducted dur ing or  af ter t he s tart-up and c ommissioning 

phase of the project. 
 
c. Include training for programming and operation of installed PLCs. 

 
2. The training program shall be composed of the following elements: 

 
     Number of 8-hour Number of CITY Personnel  
     Sessions: Attending Sessions: 
 

OPERATIONS  2 10  
MAINTENANCE   2 8  

 
3. The C ONTRACTOR s hall s ubmit t he M anufacturer t raining pr ogram to the ENGINEER for 

approval. 
 
4. The Manufacturer training program shall be in accordance with OPERATIONS AND 

MAINTENANCE TRAINING of the GENERAL REQUIREMENTS and as specified herein. 
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PART 2 -- PRODUCTS 
 
 
2.1 GENERAL 
 
 

A. The CONTRACTOR shall provide all instrumentation and related wiring as specified on any one of 
the following instrument or electrical documents: 

 
1. Instrument Lo cation D rawings, I nstrument I ndex, I nstrument D ata S heets, Loop &  Logi c 

Diagrams, I/O Tabulation, Loop D escription, One-Line Electrical Diagrams, or as indicated on 
any other contract document. 

 
2. Indication of required instrumentation w ork on any  one of  these c ontract doc uments s hall 

require supply and i nstallation of  the instrument and r elated wiring, supports, appurtenances, 
etc., by the CONTRACTOR at no additional cost to the CITY. 

 
3. Assume f ull r esponsibility t o per form al l engi neering t o s elect, furnish, i nstall, pr ogram, t est, 

calibrate, and pl ace i nto oper ation all instrumentation, control panel s, and pr ogrammable 
controller for a complete and functional system. 

 
B. The m onitoring and c ontrol s ystem c onfigurations i ndicated ar e di agrammatic. The l ocations of  

equipment ar e appr oximate unl ess di mensioned. The ex act l ocations and r outing of wiring and 
cables shall be governed by structural conditions and physical interferences and by the location of 
electrical terminations on equipment. All equipment shall be located and installed so that it will be 
readily accessible for oper ation and m aintenance. The C ITY r eserves t he r ight t o r equire m inor 
changes in location of  equi pment pr ior t o r oughing i n w ithout i ncurring any  addi tional c osts or  
charges. The Instrumentation Subcontractor shall review the existing site conditions and ex amine 
all shop drawings for the various items of equipment in order to determine terminations for all wiring 
and cables. All deviations from the Drawings or Specifications must be approved in writing by the 
ENGINEER. 

 
C. All meters, instruments, and other c omponents s hall be t he m ost r ecent f ield-proven m odels 

marketed by  t heir manufacturers at  t he t ime of  s ubmittal of  t he s hop dr awings unl ess otherwise 
specified to match existing equipment. 

 
D. All panel  m ounted i nstruments s hall hav e m atching s tyle and gener al appear ance. Instruments 

performing s imilar f unctions s hall be of  t he s ame t ype, m odel, or class, and shall be of one 
manufacturer. 

 
E. All instrumentation shall be r ated f or oper ation i n the am bient c onditions at  t he equi pment 

installation locations. NEMA 4X rated enclosures suitable for the environment shall be furnished in 
all general purpose areas. 

 
F. All instrumentation in hazardous areas shall be appr oved f or us e i n t he par ticular haz ardous 

location in which it is to be installed. 
 

G. Analog measurements and control signals shall be electrical as indicated herein, and shall vary in 
direct linear proportion to the measured variable, except as noted. Electrical signals outside control 
board(s) shall be 4 to 20 m illiamperes dc except as noted. Signals within enclosures may be 1 -5 
volts dc. Dropping resistors shall be installed at al l f ield side terminations in the control panels to 
ensure loop integrity. 

 
H. All c ontrol panel s s hall be pr ovided w ith redundant power supplies w hich ar e c onfigured i n a 

fault-tolerant manner to prevent (a) interruption of s ervice upon f ailure, and ( b) i nterruption of  
service nec essitated by  t he r eplacement of  a pow er supply. All pow er s upplies s hall hav e an 
excess rated capacity of forty (40) percent. 
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I. Each control loop shall be individually fused. 
 

J. Equipment or  m ethods r equiring r edesign of  any  pr oject det ails ar e not  ac ceptable w ithout pr ior 
approval of  t he E NGINEER. Any changes i nherent t o a pr oposed al ternative s hall be at  no 
additional cost to the CITY. The required approval shall be obtained in writing by the 
Instrumentation Subcontractor through the CONTRACTOR prior to submittal of shop drawings and 
data. Any pr oposal f or appr oval of  al ternative equi pment or methods s hall i nclude ev idence of  
improved performance, operational advantage and maintenance enhancement over the equipment 
or m ethod s pecified, or  s hall i nclude ev idence t hat a s pecified c omponent i s not available. 
Otherwise, alternative equipment ( other t han di rect, equi valent s ubstitutions) and al ternative 
methods shall not be proposed. 

 
K. All f ield mounted instrument and c ontrol equipment mounted outside of protective structures shall 

be equipped with suitable surge-arresting dev ices to protect the equipment f rom damage due t o 
electrical t ransients i nduced i n t he i nterconnecting l ines f rom lightning discharges or nearby 
electrical devices. Protective devices used on 120V ac inputs to field mounted equipment shall be 
secondary surge pr otectors c onforming t o t he r equirements of  I EEE S tandard 28 -1972 ( ANSI 
C62.1-1971). 
 

L. The CONTRACTOR shall pr ovide al l equi pment, m aterial, l abor s upervision, c onsumables, 
scaffolding, etc., for the installation of the instrumentation systems in accordance with the drawings 
and specification listed herein. 

 
1. Provide f ield engineering des ign, as  required, f or mounting and supporting details of all field 

mounted components. 
 
2. Provide coordination, as required, between manufacturer's drawings and c ontract i nstallation 

drawings. 
 
3. Provide any additional schematic and i nterconnection di agrams t hat m ay be r equired t o 

facilitate erection or complete the installation of equipment. 
 
4. Assemble and make interconnection of instruments disconnected for shipping purposes. 
 
5. Remove al l t emporary s upports, br acing or  ot her f oreign obj ects t hat were installed in 

instruments, c ontrol panel s or  ot her equi pment t o pr event damage during shipping, storage 
and/or erection. 

 
6. Coordinate his work with t hat of  t he di fferent t rades s o t hat i nterference bet ween c onduit, 

piping, equipment, architectural and structural work shall be avoided. 
 
7. Install and support all instruments and instrument piping not installed and supported by others. 

The CONTRACTOR shall furnish al l hardware and s tands required to mount these items and 
modify to meet actual site conditions. 

 
8. All piping shall be field measured prior to fabrication/or erection. Any significant discrepancies 

between drawings and field measurements shall be reported to the ENGINEER. The CITY shall 
not be responsible for any costs to the CONTRACTOR for rework because of the 
CONTRACTOR’s failure to field measure prior to initiating fabrication. 

 
9. Adequately support and pr otect capillary tubing. All extra tubing shall be c arefully coiled, tied, 

and protected at the instrument by the CONTRACTOR. 
 

M. The equipment loop, logic and elementary diagrams are based on non-certified vendor information 
and indicate minimum scope of supply from the equipment manufacturer. The CONTRACTOR shall 
include addi tional c osts in his bi d to add addi tional i nstruments, w iring, computer i nputs/outputs, 
controls, c onduit, i nterlocks, el ectrical har dware, et c., i nto t he design based on equipment 
manufacturer's final certified vendor prints. The CONTRACTOR shall revise or produce new loop, 
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logic, or elementary diagrams t o m eet t he equi pment m anufacturer's w iring r equirements. Such 
changes to instrumentation and el ectrical work shall be i ncorporated into the scope of work at no 
additional c ost t o t he C ITY i n l ight of  t he C ONTRACTOR's knowledge t hat non -certified v endor 
information has been used in the design. 

 
2.2 SPARE PARTS 
 
 

A. The CONTRACTOR shall obtain and submit from the manufacturer a list of suggested spare parts 
for eac h pi ece of  equi pment ac cording t o t he pr ovisions of  S PARE PARTS of t he G ENERAL 
REQUIREMENTS. The C ONTRACTOR s hall al so f urnish t he nam e, addr ess, and t elephone 
number of the nearest distributor for each piece of equipment.  

 
1. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in writing about 

any manufacturer's modification of the approved spare parts, such as part number, 
interchangeability, m odel c hange or  ot hers. If the ENGINEER det ermines t hat t he m odified 
parts are no longer applicable to the supplied equipment, the CONTRACTOR at  i ts expense 
shall provide applicable spare parts. 

 
2.3 CONTROL PANELS 
 
 

A. General: 
 

1. The Instrumentation Subcontractor shall f urnish, s upply and i nstall al l c ontrol panel s and 
enclosures f or t his pr oject needed f or c omplete i nstallation of  i nstrumentation an d c ontrol 
equipment as shown on the drawings and specified herein.  

 
2. All panels and enc losures s hall m eet t he N EMA c lassification ( NEMA r ated 7 or  9 f or 

hazardous env ironments and 4X  for corrosive env ironments) for the environment where they 
are installed. 

 
3. Front of panel layouts for all control panels shall be submitted to the ENGINEER for review and 

approval prior to start of fabrication. 
 
4. Dimensions shall be in accordance with manufacturer's requirements. Elevations and 

horizontal spacing shall be subject to ENGINEER's approval. 
 
5. The CONTRACTOR shall furnish, supply and i nstall al l c ontrol panel s f or t his pr oject i n 

accordance w ith t he bel ow l isted s pecifications. This s ection, al so, c overs r equirements f or 
local c ontrol panel s bei ng s upplied by t he E quipment M anufacturer. Additionally, due t o t he 
corrosive nature of environments at solids handling plants, the control panels shall be provided 
with al l r equired t aps, f ittings, r otameters, r egulation and w hen s pecified al arm i nterlocks t o 
enable the i mplementation of  a n air pur ge s ystem w hich i s i n c onformance w ith ISA-S12.4 
Type Z requirements. 

 
6. This s pecification c overs t he r equirements f or t he fabrication of instrument panel boards, 

mounting, finishing, piping and wiring of instrument equipment. 
 
7. Front of panel layouts for all control panels shall be submitted to the ENGINEER for review and 

approval pr ior to s tart of  fabrication. Refer to other requirements as out lined in Paragraph O-
Drawings, below. 

  
8. For panel s and enc losures w ith N EMA r atings of  2,  3,  3S , 3R , 4,  4X , 6 and 12, all conduit 

entries shall be Myers hubs or equivalent. 
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B. Mounting of Instruments: 
 

1. The panel  v endor s hall pr ovide c ut-outs, and shall mount al l i nstrument i tems s hown or  
specified to be panel  m ounted, i ncluding any i nstruments s pecified t o be f urnished by  ot her 
vendors but installed in panel (if applicable). 

 
2. The panel  v endor s hall al so m ount, behi nd t he panels, other instrument accessory items as 

required and/or specified. 
 
3. Enclosure f or al l t he front panel m ounted i nstruments s hall be N EMA 4X  r ated. Instruments 

which are not  rated NEMA 4X shall be c overed w ith a door  and a w indow to provide overall 
NEMA 4X rating. 

 
4. Rear of panel  m ounted equi pment s hall be i nstalled w ith due r egard t o c ommissioning 

adjustments, servicing requirements and cover removal. 
 
5. Spare space shall be kept clear of wiring, etc., to give maximum space for future additions. 

 
C. Piping Requirements: 

 
1. The panels shall be furnished with terminal connections near the top, rear of the panel for al l 

tubing and piping which connect to instruments, valves, instrument air supply and ot her pres-
sure l eads t o t he panel . Terminal c onnections f or t ubing ar e t o be bul khead t ube uni ons as 
described below. Those for pipe shall be threaded couplings, plugged for shipping purposes. 

 
2. All tubing and pipe fittings, and instrument valving shall be 316 stainless steel (SS). 
 
3. Each t erminal c onnection s hall hav e an engr aved m etal or  pl astic pl ate w ith a t erminal and 

instrument tag number. 
 

D. Electrical Requirements for Control Panels: 
 

1. The CONTRACTOR shall furnish and install all the necessary conduit, wireways, switches, and 
electrical fittings with wire f or al l c ircuits t o i nstruments and ot her panel  el ectrical dev ices t o 
assure a complete and acceptable installation. 

 
2. Signal and low voltage wiring shall be run separately from power and 120-volt control wiring. 
 
3. Conduit, wireways, junction boxes and fittings shall be i nstalled f or al l s ignal w ire, al l 

thermocouple or resistance thermometer lead wire. Conduit or wireway runs shall include those 
required between temperature sensors and temperature indicators and between the 
thermocouple wireway or junction box to instruments. 

 
4. Each terminal connection shall have a plastic plate with a terminal and instrument tag number. 

All wiring shall be identified with stamped tubular wire and markers. 
 
5. Freestanding panels shall be provided with switched fluorescent back-of-panel lights. One light 

shall be provided for every 4-feet of panel width and shall be mounted inside and in the top of 
the back-of-panel area. 

 
6. Freestanding panels shall be pr ovided with a 15 -amp, 120-volt, ground fault interrupted (GFI) 

service outlet circuit within the back-of-panel area. The circuit shall be provided with three-wire, 
120-volt, 15-ampere, duplex receptacles, one for every 4-feet of panel width (two minimum per 
panel) and spaced evenly along the back-of-panel area. 

 
7. Smaller panel s s hall be s o s ized as  t o adequat ely di ssipate heat  gener ated by  equi pment 

mounted in or on the panel. 
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8. Where smaller panels are mounted outside or in unshaded areas, they shall be provided with 
thermostatically controlled heaters that will maintain their inside temperature above 40 F. 

 
a. Provide a hand switch controlled 100-watt incandescent light and a breaker protected 120-

volt, 15-amp duplex receptacle within each smaller panel 
 

9. Wiring Methods: 
 

a. Wiring methods and materials f or al l panel s s hall be i n ac cordance w ith t he N .E.C. 
requirements f or G eneral P urpose ( no open w iring) unless ot herwise s pecified. Open 
wiring in close cabinet type panels is allowed when specified in the material specifications. 
Unless otherwise specified by the material specification, design and installation of materials 
shall conform to the requirements of the latest edition of the following standards and codes 
as a minimum. 

 
- The National Electrical Code 
- All National Safety Codes 
- American Petroleum Institute Standard RP-550 
- Applicable Local Law and Regulations 

 
b. Unless otherwise specified by  t he material s pecifications, al l i nstruments, al arm s ystems 

and motor controls shall operate on 115-volt, 60-Hertz circuits. 
 

c. At a location near the top of the panel (or bottom), the panel fabricator is to furnish terminal 
box connections for the main power supply entry. 

 
c. Power supply switches for alarm units shall be three-pole type, arranged to open both the 

power and alarm circuits. Each annunciator equipped with a separate switch. 
 
d. Instruments located on the same panel section and serving the same process unit may be 

connected t o a c ommon br anch c ircuit from the power supply. The num bers of  c ircuits 
depends on the c ircuit load as  noted herein. A 15-amp, two-pole c ircuit breaker shall be 
provided in each branch circuit. The circuit load shall not exceed 10 amps. Different panel 
sections or different process units must not use common branch circuits. 

 
e. When instruments do not  c ome equi pped w ith i ntegral f uses, t he panel  f abricator s hall 

furnish and install fuses as required for the protection of individual instruments against fault 
currents. Fuses shall be mounted on the back of  the panel , in fuseholder and eac h fuse 
shall be i dentified by  a s ervice name tag. Fuses s hall be as  m anufactured by  B ussman 
Manufacturing Division, or equal, Type KAW TRON. 

 
f. Where alarm units are single unit types, one s witch may be us ed to disconnect not more 

than six alarm units located on the same or adjacent panels. 
 

10. Material: 
 
a. Wire for al l 120 v olt circuits shall be N o. 14 A WG stranded with lugs with Type THWN or 

THHN insulation. All terminals for external wiring connections shall be s uitable for No. 12 
AWG wire. 

 
b. Flexible c onduit i s not  al lowed ex cept w hen s pecifically appr oved by  the ENGINEER in 

writing. 
 
c. Conduit fittings shall be Crouse-Hinds cast fittings or equal. 
 
d. Splicing of  w ires in conduits w ill not  be allowed. All w ire terminations shall have crimped 

wire lugs and terminated on strips or blocks in pull boxes or panels. 
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e. For case grounding, panels shall be furnished with a 1/4" x 1" copper ground bus.. 
 

11. Electrical Locations: 
 

a. When contract drawings or specifications call for thermocouple actuated instruments, the 
thermocouple l ead w ire w ill be i nstalled, w ithout junction, by CONTRACTOR. The panel  
vendor shall furnish dedicated empty conduit or wireway running from the instrument(s) to 
the top or  bot tom of  the panel  as  called for in the material specifications or as otherwise 
required. Sizing of the conduit or wireway shall be i n accordance with the capacity of the 
instrument(s). 

 
b. Single c ase ( no r emote l ogic) annunc iator uni ts i nstalled at  t he t op of  a panel  m ay be 

considered as being a terminal box when top of panel wire entry is specified. If bottom of 
panel entry is specified, a terminal box  shall be pr ovided at  the bot tom of  the panel and 
wired to the annunciator. Terminals shall be identified with plastic marker strips. 

 
c. Terminal boxes for incoming and outgoing signal leads shall be located at the top or bottom 

of the panel as specified in the material specification, or as otherwise required. 
 

E. Panel Annunciation: 
 

1. Unless ot herwise not ed, t he f ollowing c olor c ode and i nscriptions s hall be f ollowed for the 
lenses of all indicating lights: 

 
TAG INSCRIPTION(S) COLOR 
 
ON ON Red 
 
OFF OFF Green 
 
OPEN OPEN Red 
 
CLOSED CLOSED Green 
 
LOW LOW Red 
 
FAIL FAIL Red 
 
HIGH HIGH Red 

 
2. Lettering shall be black on white and amber lenses. Lettering shall be white on red and green 

lenses. 
 
3. Unless otherwise noted, the following color c odes and i nscriptions s hall be f ollowed f or al l 

pushbuttons: 
 

TAG INSCRIPTION(S) COLOR 
 
OO ON Green 

 OFF Amber 
 
OC OPEN Green 
 CLOSE Amber 

 
OCA OPEN Green 
 CLOSE Amber 
 AUTO Blue 
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TAG INSCRIPTION(S) COLOR 
 
OOA ON Red 
 OFF Green 
 AUTO Amber 
 
MA MANUAL Amber 
 AUTO Blue 
 
SS START Red 
 STOP Green 
 
RESET RESET Red 

 
4. All unused or noninscribed buttons shall be black. Lettering shall be black on white and yellow 

buttons. Lettering shall be white on black, red and green buttons. 
 

F. Construction Methods: 
 

1. Materials: 316 stainless steel.  
 

a. Panel section faces shall be #10 gage minimum thickness steel for f ree s tanding panels 
and #14 gage m inimum thickness steel for smaller panels. All materials shall be s elected 
for levelness and smoothness. 

 
b. Relay rack high dens ity t ype panel s shall ut ilize s tandard relay racks with 14 gage steel 

frame and supports. 
 
c. Structural Shapes and Strap Steel: ASTM A-283. 

 
d. Bolting M aterial: Commercial qual ity c arbon s teel bol ts, nut s and w ashers, al l 1/ 2-inch 

diameter with UNC threads. Carriage bolts shall be used for attaching end plates. All other 
bolts s hall b e hex  head m achine bol ts. All nut s s hall be hot  pr essed hex , American 
Standard, heav y. Standard wrought washers shall be us ed f or f oundation bol ts and 
attachments to bui lding s tructures. All other bol ted joints shall have S.A.E. s tandard lock 
washers. 

 
2. Construction: All dimensions shall be in accordance with vendors’ requirements. The elevations 

and horizontal spacing shall be subject to the ENGINEER’s approval. 
 

G. Fabrication Requirements: 
 

1. End plates, top plates and top closure panels (to hung ceiling) shall be furnished when required 
by the material requisition. End plates, top plates and top c losure panels shall be r emovable 
with countersunk bolts to match panels. Top closure panels shall be furnished in lengths which 
match the widths of standard panels, except that one top closure panel may extend across two 
4-feet 6-inches wide or  f ive 2-feet 0-inches wide standard panels. The vertical joints of these 
panels shall align with the vertical joints of the standard panels. 

 
2. End c losure or  r ear c losure doors s hall be pr ovided. Such door s s hall be f lush f itting and 

gasketed and be of the hinged lift-off type with lockable door handles. A common key shall be 
provided for al l doors on one panel  assembly. Where removable access panels are specified 
they s hall be f urnished w ith di shed handl e f asteners. Screw driver 1/4 t urn or  D zus t ype 
fasteners are not acceptable. 

 
a. The flanged edges of all panels shall be straight and smooth. Corners shall be welded and 

ground smooth. 
 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM PROCESS INSTRUMENTATION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND CONTROL 
W.O. NO. EW40019F 17405-21 

b. The face of the panel shall be true and level after flanging. 
 
c. All panel  c ut-outs and hol es m ay be c ut or  dr illed by  any  s tandard m ethod t hat w ill not  

cause deformation. Burrs shall be ground smooth. 
 
d. Adjacent panels shall assemble with faces flush. Gaps or cracks shall not be v isible from 

the front of the assembled instrument board. 
 
e. Stiffeners shall be welded to the back of panels, as required to prevent panel deformation 

due to the weight of front of panel mounted instruments. 
 
f. Panels shall be self-supporting as defined below. 

 
H. Frameworks and Supports: 

 
1. The rear of each panel  s ection s hall hav e a s teel f ramework as sembled t o i t f or s upporting 

conduit, tubing, wireways, switches, air piping and all instrument accessory items such as relay 
or terminal enclosures, transducers, pressure switches, valves and air relays. The main frame 
work shall be constructed of standard structural shapes. Special shapes such as "Unistrut" may 
be used for secondary supports. Framework must not interfere with instrument connections or 
access needed for maintenance or adjustments. 

 
2. Steel f ramework s hall ex tend 2 -feet 8 -inches bac k of  t he panel  f ace, or  as  s pecified i n t he 

material requisition. Where specified, individual adjustable leg supports shall be provided at the 
back of the framework so that the entire panel shall be self-supporting. 

 
3. Two removable lifting lugs shall be provided as shown. 

 
I. Preparation of Panel Surface: 

 
1. The surface of  the panel  shall be pr epared for f inishing in a manner equal to that described 

below. The ent ire surface shall comprise the front and r ear face of the panel, both s ides and 
the edges of all flanges, and the periphery of all holes or cut-outs. 

 
a. All high spots, burrs, and rough spots shall be ground smooth. 
 
b. The surfaces shall be sanded or sandblasted to a smooth, clean bright finish. 
 
c. All traces of oil shall be removed with a solvent. 
 
d. The first coat of primer shall be applied immediately. 

 
J. Panel Finishing: 

 
1. A thin coat primer surface shall be appl ied ov er t he ent ire panel  s urface. Minimum dry f ilm 

thickness of primer coat shall be 1 mil. 
 
2. A primer surface shall be applied on the front of the panel only. Minimum dry film thickness of 

primer coat shall be 1 mil. 
 
3. Wet sand to smooth clear finish, then dry. 
 
4. At l east t wo c oats of  ai r-dry, epoxy paint shall be appl ied ov er t he ent ire s urface. Dry f ilm 

thickness of lacquer enamel shall be 1 to 2.5 mil. Color to be as approved by the ENGINEER. 
 
5. The C ONTRACTOR s hall s upply t wo pi nt c ontainers of  ai r drying, matching paint for field 

touch-up of the panel face. 
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K. Instrument F inishing:The f inal c oats appl ied t o pai nted s urface of  i nstrument c ases, doors, or 
bezels which are visible from the front of panels shall be manufacturer's standard unless otherwise 
specified. Black japan or "crinkle" finishes on instrument cases are not acceptable. 

 
L. Piping Requirements for Control Panels: 

 
1. General Requirements: 

 
a. The panel vendor shall furnish terminal connections near the top, rear of the panel for all 

tubing and piping which connect to instruments, valves, instruments ai r supply and ot her 
pressure l eads t o t he panel. Terminal c onnections f or t ubing ar e t o be bul khead t ube 
unions as  des cribed bel ow. Those f or pi pe s hall be t hreaded c ouplings, plugged for 
shipping purposes. 

 
b. Each terminal connection shall have an engraved metal or plastic plate with a terminal and 

instrument tag number. 
 
c. The panel vendor shall furnish the air supply pressure reducing station, all instrument and 

supply pi ping and al l pneum atic t ubing or  pi ping t o t erminal connections and bet ween 
instrument items located within the confines of the panel and supporting framework.  

 
M. Preparation for Shipment and Shipping: 

 
1. All panel s ar e t o be c rated f or s hipment us ing a heavy framework and skids. The panel  

sections s hall f urther be cushioned satisfactorily to pr otect t he f inish of  t he i nstruments and 
panel dur ing s hipment. All instruments which are s hipped w ith t he panel  s hall f urther hav e 
suitable s hipping s tops and c ushioning m aterial i nstalled i n a m anner to protect instrument 
parts which could be damaged due to mechanical shock during shipment. Each separate panel 
unit shall be provided with removable lifting lugs to facilitate handling. 

 
2. All shipments shall be by air ride van, unless otherwise specified or approved. 

 
N. Labor and Workmanship: All panels shall be fabricated, piped and wired by fully qualified workers 

who are properly trained, experienced and supervised. 
 

O. Drawings: 
 

1. The vendor is required to furnish copies of preliminary drawings for approval. These drawings 
shall include: 

 
a. Complete panel layouts showing all outside dimensions, locations and dimensions of panel 

cutouts, locations of back of panel stiffeners, and panel face drawings to exact scale. 
 
b. Terminal point l ocations w ith c oded i dentification f or w iring, and pi ping c onnections 

(includes all 1/4" pneumatic transmission lines). 
 
c. Back of panel piping. 
 
d. Back of panel wiring, including dimensioned location of connections. 

 
2. Fabrication of panels, piping and wiring is to be withheld pending written release for fabrication 

or approval of preliminary drawings by the ENGINEER. 
 
3. The ENGINEER's requirements for final certified drawings include final approved copies of the 

above described preliminary drawings as well as  c ertified dr awings of  i nstrument equipment 
furnished by the panel fabricator. 
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4. The number of copies of f inal certified drawings required by the ENGINEER and t he required 
procedure for identification of these drawings are covered by the GENERAL CONDITIONS. 

 
P. Inspection and Approval: 

 
1. Panel f abricator must c arry out  t he f ollowing t ests prior to arrival of the ENGINEER and the 

INSPECTOR: 
 

a. All air lines adequately tested for leaks. 
 
b. All alarm circuits rung out to determine their operability. 
 
c. All electrical circuits checked for continuity and where applicable, operability. 
 
d. All nameplates checked for correct spelling and correct size of letters. 
 
e. Any other test required to place the panel in an operating condition. 

 
2. It shall be the responsibility of the CONTRACTOR to furnish all necessary testing devices and 

sufficient manpower to perform the tests required by the ENGINEER and the INSPECTOR. 
 
3. If t he abov e t ests hav e not  been per formed pr ior t o t he ar rival of the ENGINEER and the 

INSPECTOR, the CONTRACTOR shall be l iable for back charges by the ENGINEER for the 
extra time required for the inspection services. 

 
Q. Photographs: Fabricator shall furnish two (2) copies of 8 x 10 glossy photographs of the front and 

rear of the finished panel for ENGINEER's record. 
 
2.4 GENERAL ENCLOSURE COMPONENTS 
 
 

A. Signal Isolators, Converters, and Power Supplies: Signal isolators shall be furnished and installed 
in eac h m easurement and c ontrol l oop, w herever r equired, to ensure adjacent component 
impedance match, or where feedback paths may be generated or to maintain loop integrity when 
the removal of  a c omponent of  a l oop i s r equired. Signal c onverters s hall be i ncluded w here 
required to resolve any  s ignal level incompatibilities. Signal power supplies shall be i ncluded, as  
required by the manufacturer's instrument load characteristics, to ensure sufficient power to each 
loop component. 

 
B. General Purpose Relays: General purpose relays in the Control Boards(s) shall be plug-in type with 

2DPDT contacts rated 10 amperes at 120 volts ac. Each relay shall be enclosed in a clear plastic 
heat and s hock r esistant dust cover. Sockets for r elays shall have screw t ype terminals. Relays 
shall be Potter and Brumfield Type KRP or KUP, Square D Type K, or equal. 

 
C. Time Delay Relays: Time delay relays shall be pneumatic on-delay or off-delay type, with contacts 

rated 10-amperes at 120-volts ac. Units shall include adjustable dial with graduated scale covering 
the time range in each case. Time delay relays shall be Agastat Series 7000 or equal. 

 
D. Slave Relays: Additional relays (slave relays) shall be installed and wired when the number or type 

of contacts shown exceed the contact capacity of the specified relays and timers. 
 

E. Circuit Breakers: Circuit breakers shall be single pole, 120-volt, 15 ampere rating or as required to 
protect wires and equipment and mounted inside the panels. 

 
F. Nameplates: 

 
1. Nameplates shall be provided for instruments, function titles for each group of instruments, and 

other components mounted on the front panel(s) as shown. A nameplate shall be provided for 
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each signal transducer, s ignal c onverter, s ignal i solator, eac h el ectronic t rip, and t he l ike, 
mounted inside the panel(s). These shall be des criptive, to def ine the function and s ystem of 
such el ement. These nameplates s hall be of  t he s ame material as those on t he f ront of  t he 
panel(s). The nameplates shall be descriptive to def ine t he equi pment t ag, f unction and 
system. The nameplates shall be m ade f rom phenol ic material 1/8 i nch thick hav ing a black 
exterior and w hite c enter. They s hall be fastened w ith s tainless s teel m achine s crews. Tag 
numbers shall be coded to CITY numbering system (Ref. to Sec. 11000).  

 
2. Nameplates shall be fabricated from VI-LAM, Catalog No. 200, manufactured by N/P Company, 

or equivalent by Formica, or equal. Colors, lettering, styles, abbreviations and sizes shall be in 
conformance w ith I SA-RP-60.6 (1984) with an i ntended v iewing di stance of  t hree ( 3) t o s ix 
(6) feet as shown or as selected by the ENGINEER. 

 
3. Before being produced, the CONTRACTOR shall submit a l ist indicating the wording and tag 

numbering of all equipment identification Nameplates along with a s ample to the Engineer for 
approval. 

 
G. Terminal Blocks: Terminal blocks shall be m olded plastic with barriers and box  lug terminals, and 

shall be r ated 15 amperes at  600 -volts. White m arking s trips, f astened s ecurely t o t he m olded 
sections, shall be provided and wire numbers or circuit identifications shall be marked thereon with 
permanent marking fluid. Terminal blocks shall be General Electric Type CR 151A1 with mounting 
rack, equivalent by Cinch-Jones, or equal. 

 
H. Signal and Control Circuit Wiring: 

 
1. Wire type and sizes:  

 
a. Conductor s hall be f lexible s tranded c opper m achine t ool wire; these shall be UL listed 

Type MTW and shall be rated 600-volts. Wires for instrument signal circuits and alarm input 
circuits shall be N o. 14 A WG. All other w ires, i ncluding shielded cables, shall be No. 16 
AWG minimum. 

 
b. All signal and low voltage w iring s hall be r un s eparately f rom pow er s upply and 120V  

control wiring. 
 

2. Wire I nsulation C olors: Conductors s upplying 120 -volts A C pow er on t he l ine s ide of  a 
disconnecting s witch s hall hav e a bl ack i nsulation f or the ungrounded conductor. Grounded 
circuit conductors s hall hav e w hite i nsulation. I nsulation f or ungr ounded 120 -volt A C c ontrol 
circuit conductors shall be red. All wires energized by a voltage source external to the Control 
Board(s) shall have yellow insulation. Insulation for all DC conductors shall be blue. 

 
3. Wire Marking: Each signal, control, alarm, and indicating circuit conductor connected to a given 

electrical point shall be designated by a single unique number which shall be shown on all shop 
drawings. These num bers s hall be m arked on al l c onductors at  ev ery t erminal us ing w hite 
numbered wire markers which shall be plastic-coated cloth, Brady Type B-500, or equal or shall 
be permanently marked heat-shrink plastic. 

 
I. Painting: Control Panel(s) shall be t horoughly c leaned and s and blasted per  S teel S tructures 

Painting Council Specification SSPC-SP-6 (Commercial Blast) after which surfaces shall receive a 
prime coat (Amercoat 185, Koppers 622H B, or  equal ) 3 -mils dr y, f or a t otal t hickness of  t he 
complete system of 6 mils. The finished color of the outside surfaces will be selected by the CITY, 
unless otherwise specified. The inside surfaces shall have a white finish coat. 

 
2.5 EQUIPMENT SPECIFICATIONS  
 
 

A. Ultrasonic Level Transmitter: The system shall use ultrasonic ranging to measure the level of liquid 
and shall consist of a s ensor with interconnecting cable and control transmitter unit which can be 
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located up t o 600 f eet f rom the s ensing uni t. Level s ensing s hall be aut omatically c ompensated 
over the system temperature range of at least 0 to 50 degrees C and shall incorporate non-linear 
digital f iltering and m oving av erage t echniques t o r educe noi se and at mospheric i nterference. 
Transmitter shall be microprocessor based. Calibration shall require no reference targets. Accuracy 
shall be 1 per cent or better. In the case of momentary signal loss, relays shall maintain their last 
state. Output shall be 4 - 20 mA proportional to the range of level sensing. Ultrasonic transmitter 
shall al so hav e a m inimum of  f ive c ontact out puts ( SPDT each) with adjustable set points and 
deadbands which can be used for pump control. The ultrasonic unit shall be powered by 115 volts 
ac. Fifty feet of transducer to transmitter interconnecting cable shall be provided or as specified in 
the Instrument Schedule. Ultrasonic unit shall be Milltronics Hydro-Ranger or equal. 

 
B. Level Switch Float Type:  

 
1. Liquid l evel s witches s hall be t he s ide m ounted f loated ac tuated type. The f loat di splaces a 

shuttle which magnetically actuates hermetically sealed SPDT switch within the unit. The unit 
will be N PT t hreaded t o s uit f ield requirements. Switch enc losure s hall be t he appr opriate 
NEMA rating. Process wetted materials shall be 316 Stainless Steel. 

 
2. Liquid level switches shall be W. E. Anderson Flotech Model L4, or equal. 

 
C. Rotameters: 

 
1. General: Meters in gas or air services shall be of the standard rotameter design with screwed 

ends, bot tom ent ry and t op ex it w ith or  w ithout f low control needle valve, vertical mounting, 
rated minimum of working pressure 150#, scale calibrated in engineering unit, with accuracy of 
±10% or better, over the capacity range shown in the data sheets. Rotameter shall be installed 
in s trict ac cordance w ith t he m anufacturer's i nstructions. Suppliers: W allace and T iernan or 
equal. 

 
D. Gage, Pressure and Vacuum: 

 
1. General: Pressure gages shall be provided where shown. In all locations where pressure may 

vary from below to above atmospheric head, compound gages shall be installed. 
 
2. Gage C onstruction: Gages shall be i ndustrial qual ity t ype w ith T ype 316 s tainless s teel 

movement and s tainless s teel or  al loy c ase or  p henol c ase. Unless ot herwise s hown or  
specified, gages shall have a 4-1/2-inch dial, ½-inch threaded connection, a Type 316 stainless 
steel snubber adapter, and a s hut-off v alve. Gages s hall be c alibrated t o r ead i n appl icable 
units, with an accuracy of ±1 percent, to 150 percent of the working pressure or vacuum of the 
pipe or  vessel to which they are connected. All gages shall be v ibration and shock resistant. 
Pressure gages shall be Ashcroft Duragage, Model 1279 or equal. 

 
a. Diaphragm Seal:  

 
(1) Gages attached to systems involving c hemical s olutions, c orrosive f luids, or  ot her 

liquids containing one percent or l ess of  s olids, s hall be equi pped w ith di aphragm 
seals, or equal protective pressure sensing devices, as follows:  

 
(2) For l iquid hav ing 1 per cent or  gr eater s olids c ontent s addle t ype di aphragm s eals, 

Ashcroft Model 205 or equal shall be used. 
 

b. For liquids containing solids, pulsating flow: 
 

(1) Seals of the Type 316 stainless s teel, w ith s olids, pul sating f low s witches s teel 
diaphragm. Diaphragm f or pr essures ov er 15 ps i, and elastomer diaphragm for 
pressures of 15 psi and below, Type 316 stainless steel nuts, and bolts, fill connection 
and valved f lush por t s ize 1/4-inch NPT, capable of  disassembly w ithout loss of  f iller 
fluid. Diaphragm seals shall be Ashcroft, Model 101, U.S. Gauge (Ametek) or equal. 
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4. Installation: All gages and appur tenances s hall be i nstalled at  t he l ocations s hown i n t he 

Contract Documents and in strict accordance with the manufacturer's printed instructions. Care 
shall be t aken to minimize the effect of water hammer or vibrations on the gages. In extreme 
cases, the gages may have to be mounted independently, with flexible connectors. 

 
E. Gage, Differential Pressure With Alarm Set points:  

 
1. Differential pressure/flow rate indicators shall have a six inch dial with differential pressure flow 

in engineering units. Accuracy shall be ±0.5 percent of full scale. 
 
2. Each indicator shall be furnished with a three valve manifold. Wetted materials shall be 316 SS. 

Differential p ressure gages  s hall be c omplete w ith i ntegral hi gh and l ow al arm s et poi nts as  
shown on t he C ontract D ocuments. Alarm s etpoint c ontrols s hall hav e i ndicating s cales and 
shall be adjustable over the entire scale range. Each alarm output shall be a SPDT dry contact 
rated at  5 am ps at  120 V AC m inimum. The enc losure s hall be N EMA 4X  f or c orrosive 
nonhazardous locations and NEMA 7 or  9 f or hazardous locations. Indicators shall be D wyer 
Photohelic Model A3000, or equal. 

 
F. Indicator, Bargraph: Indicator shall be t he electronic gas-discharge type suitable for installation in 

flush panel mounting shelves. Indicator shall provide for two nonisolated input circuits. Input signal 
level shall be 4 to 20 mA DC through a shelf-mounted 250 ohm resistor. The unit shall contain an 
integral power supply suitable to energize two (2) 4 t o 20 m A DC 2-wire transmitters. Unit power 
supply shall be 120 V AC. Indicator accuracy shall be ± 0.5 percent of span with a r epeatability of 
0.1 percent of span. Indicator scales shall be in process engineering units. Bargraph indicator shall 
be as manufactured by Fisher and Porter or equal. 

 
G. Totalizer LED: Totalizers (counters) shall be el ectronic LED type with 7 ( minimum) non-resettable 

digits. Counters s hall be appr oximately 2" h x  2" w x  3" d and s hall be s uitable f or f ront panel  
mounting. Character height shall be 0. 140 inches minimum. Each electronic counter shall have a 
standby battery capable of  maintaining the last totalized value for a m inimum of 72 hours after a 
utility pow er f ailure. Totalizers ( counters) s hall be D urant Series 3100, Kessler-Ellis K Se ries, o r 
equal. 

 
H. Signal Isolator: Signal isolators shall have complete isolation of the input, output and power circuits. 

Signal input shall be 4 -20 mA into 50 ohms maximum; s ignal output shall be 4-20 mA into 1000 
ohms minimum. Power input shall be 120 VAC 60 Hz. Span and zero shall be adjustable; accuracy 
shall be ±1 percent of span. Units shall be surface or rack mounted. Signal isolators shall be Moore 
Industries Model SCT, or equal. 

 
I. Signal Converter: Signal converters shall have complete i solation of  the input, output and power 

circuits. Signal i nput s hall be 1 -5 VDC i nto a m inimum of  5 m egohms i nput i mpedance. Signal 
output shall be 4-20 mA into 1000 ohms minimum. Power input shall be 120 VAC 60 Hz. Span and 
zero shall be adjustable; accuracy s hall be ± 0.1 per cent of  s pan. Units s hall be s urface or  r ack 
mounted. Signal converters shall be Moore Industries Model SCT, or equal. 

 
J. Current Alarm Trip (Switches): Current alarm trips shall be single or dual type as shown. Units shall 

accept voltage or current input signals. Dead bands shall be factory set at 100 percent of full span 
for dual trips and adjustable over 100 percent of span for single trips. Alarm trips shall be equipped 
with 10A DPDT contacts. Alarm trips shall include setpoint dials calibrated 0-100 percent for each 
trip point. Single alarm t rips shall i nclude a dead band adjustment dial calibrated 0-100 percent. 
Alarm trips shall be Moore Industries Model DCA, or equal. 

 
K. Selector and Pushbutton Switches: Selector and pushbutton switches shall be rated 10-amperes at 

600 volts, shall be heavy-duty, oil-tight and shall have the number of positions and poles indicated. 
Operators shall be nickel or chrome plated. Switches shall be Honeywell, or equal. 

 



 
CITY OF LOS ANGELES, BUREAU OF ENGINEERING 
PROPOSITION “O” BOND PROGRAM PROCESS INSTRUMENTATION 
PENMAR WATER QUALITY IMPROVEMENT PROJECT, PHASE 1 AND CONTROL 
W.O. NO. EW40019F 17405-27 

L. Indicating Lights: Indication lights shall be incandescent push-to-test type, and shall be heavy-duty, 
oil t ight. Each l ight s hall hav e a s crewed-on gl ass pr ismatic l ens appr oximately one -inch i n 
diameter. Indicating l ights shall be H oneywell, or equal . Each l ight shall have a f actory-engraved 
legend plate, as shown on the Drawings. 

 
2.6 PROGRAMMABLE LOGIC CONTROLLER 
 
 

A. General: The CONTRACTOR shall program, test, calibrate, and place into operation, a 
Programmable Logic Controller (PLC). 

 
B. Construction: The PLC Central Processing Unit ( CPU) s hall be of  s olid-state des ign. The C PU 

operating logic shall be contained on plug-in modules for quick replacement. Chassis wired logic is 
not acceptable. The controller shall be capable of operating in a hostile industrial environment (i.e., 
heat, electrical transients, RF1, vibrations, etc.), without fans, air conditioning, or electrical filtering 
(up to 60 degrees C and 95 percent humidity. 

 
C. Design - General: The PLC shall have input facilities for the discrete input and 4-20 mA analog unit 

signals specified and shown on the drawings. The PLC shall produce isolated output contacts and 
4-20 mA signals for control functions. Each CPU shall provide internal fault analysis with a fail-safe 
mode and a dry contact output for remote location alarming, and a local indicator on the PLC frame 
in the event of a fault in the PLC. 

 
1. Central Processor: The central processor shall contain all the relays, timers, counters, number 

storage registers, shift registers, sequences, arithmetic capability, and comparators necessary 
to per form the specified control functions. It shall be c apable of  interfacing sufficient discrete 
inputs, analog inputs, discrete outputs, and analog outputs to meet the specified requirements 
plus 25 p ercent ex cess c apacity. The pow er s upply s hall c ontain c apacitors t o provide for 
orderly shutdown in the event the incoming power does not meet specifications. If this occurs 
the processor will cease operation, forcing all outputs off. The processor shall have a key type 
memory protect switch to prevent unauthorized program changes. 

 
2. Memory:  

 
a. The pr ogrammable c ontroller m emory s hall hav e CMOS semi-conductor m emory w ith 

battery bac kup or  E PROM el ectrically al terable r ead onl y m emory. The C MOS m emory 
shall be a m inimum of  2K  w ith bat tery bac kup t o r etain t he pr ogram dur ing power 
interruptions of  up t o 1 y ear. An i ndicator s hall s how t he s tatus of  t he bat teries and a 
reference shall be available through t he di screte out puts, t o al arm t he oper ator t hat t he 
batteries should be changed. 

 
b. The unit shall be s upplied w ith s ufficient m emory t o i mplement t he s pecified c ontrol 

functions plus a reserve capacity of 25 percent of the total provided. This reserve capacity 
shall be t otally f ree f rom any  s ystem us e. The memory s hall be pr ogrammed i n a multi-
node configuration with multiple series or parallel contact, counters, timers, and arithmetic 
functions. 

 
3. Controller: The controller shall be programmed in annotated "ladder diagram" language. It shall 

be eas ily reprogrammed with a por table programmer. The PLC system shall be pr ogrammed 
by the VENDOR to accomplish t he c ontrol and m onitoring s pecified and s hown on t he 
drawings. Two doc umented c opies of  t he oper ating pr ogram s hall be furnished which allow 
direct, step-by-step, reloading of the system program. Copies of this program shall be furnished 
in t he f ormat us ed i n t he c ontract di agrams for conventional relay control systems. These 
diagrams shall reflect equipment name des ignations used in the PLC as well as the contract 
diagram equipment name des ignations ( i.e., t imer "Q" in the "Contract Drawing may become 
timer OL in PLC, Program). Two sets of application software on 3 ½" floppy disk and CD shall 
be provided. 
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4. Power Supply: The power supply shall operate at the following: 
 

a. 120V AC rms plus or minus 15 percent continuously. 
 
b. 120V AC rms plus or minus 30 percent maximum 30 seconds. 
 
c. 120 AC rms plus or minus 100 percent maximum 17 milliseconds. 
 
d. Line spikes at 1000V ac (5000 micro-seconds duration; 0.5 percent maximum duty. 

 
5. Input/Output Modules: All I/O housings and modules shall be rugged construction with modules 

in pl ace. Sufficient i nput and out put m odules s hall be pr ovided t o i mplement t he s pecified 
control functions. 

 
a. Discrete I nput M odules: Defined as contact closure inputs f rom dev ices ex ternal t o t he 

programmable controller module. Input modules shall be shielded from short time constant 
noise and 60 H z pi ckup. Individual i nputs s hall be opt ically i solated f rom low energy 
common mode transients to 1500 v olts peak from users wiring or other I/O modules. The 
modules shall have LED lights to indicate a discrete input. 

 
b. Discrete O utput M odules: Defined as  c ontact c losure out puts f or O N/OFF oper ation of  

devices ex ternal t o t he pr ogrammable c ontroller m odule. The output modules s hall be 
fused (typically 5-A at 115V AC) with blown fuse indicator lights. The output modules shall 
be optically isolated f rom i nductively gener ated, nor mal m ode and l ow ener gy, c ommon 
mode t ransients to 1500 volts peak . All output modules shall have LED l ights to indicate 
output has been cycled ON by the controller. 

 
c. Analog Input Modules: Defined as analog inputs or 1 to 5V DC, 0 to 10V DC, or 4 to 20 mA 

DC signals, where an anal og t o di gital c onversion i s per formed and t he di gital r esult i s 
entered into the processor. Inputs are read every scan. 

 
d. Analog Output Modules: Defined as analog output or 1 to 5V DC, 0 to 10V DC, or 4 to 20 

mA DC signals, where a digital to analog conversion is performed and the analog result is 
produced as an output. Outputs are produced on every scan. 

 
e. Discrete I /O Expander: Where required the CONTRACTOR shall provide I/O expander to 

enable the controller to access additional I/O points. 
 

6. Data Access Panel: A Data Access Panel with LCD display and k eypad shall be furnished to 
allow the operator to monitor and m ake changes in set point registers of  i nternal t imers and 
counters in the PLC. Program logic or sequence changes shall not  be m ade f rom this panel  
unless a s ecurity code or key lock is used to prevent unauthorized changes. Interconnecting 
cables between the Data Access Panel and the PLC shall be furnished. The PLC shall be Allen 
Bradley or equal. 

 
7. Input/Output (I/O) Section: Defined as heavy duty housing containing input and out put control 

devices that are directly connected to the controller. 
 
8. Programming U nit: All pr ogramming s hall be ac complished w ith a Lapt op CRT programmer. 

The pr ogrammer s hall be c apable of  bei ng di rectly pl ugged i nto t he s ystem without the 
requirement of addi tional hardware. All programming, monitoring, searching, and edi ting shall 
be accomplished with the programmer. These functions shall be c apable of  being done bot h 
"on l ine" w hile t he pr ocess i s s canning or  "off line." The pr ogrammer s hall display mu ltiple 
series and par allel c ontact, c oils, t imers, c ounters, and calculate functions. The pr ogrammer 
shall also be able to monitor the status of all inputs, outputs, timers, counters, and coils. It shall 
have the capability to disable/force all inputs, outputs, and coils to simulate system operation. It 
shall also indicate "power flow" through all elements and include a search function to locate any 
element and i ts pr ogram l ocation. The processor s tatus i nformation, such as  er ror i ndication 
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and amount of memory remaining, shall be shown on the CRT screen. The programmer shall 
be of  r ugged c onstruction and por table, al lowing i t t o be us ed i n an industrial environment, 
without special protection. Two sets of system operating software on 3 ½" floppy disk and CD 
along with documentation shall be provided. The laptop shall be at a minimum a pentium. 

 
9. Shop Drawings:  

 
a. The shop drawings shall include a full description of the PLC system, including 

documentation of  oper ation t heory, pr ogramming m ethods, i .e. l adder l ogic di agram ( All 
contacts, c oils, t imers, l atches and eac h s ection of  t he ladder shall be clearly annotated 
and def ined. The annotation of  each of  the input contacts representing a field device will 
clearly define the status of the device.), data codes and security features, maintenance and 
trouble-shooting information. Schematics of all cards or units within the system along with 
point-to-point wiring diagrams shall be furnished after award of contract. 

 
b. The doc umentation s hall, al so, p rovide a sequential f low chart of  t he l ogic implemented. 

The format of  the f low chart and t he annotation shall be pr oposed for acceptance by the 
ENGINEER before implementation. 

 
c. Two sets of the program and documentation shall be forwarded for review and comments 

at least 30 days before factory test. 
 

10. Test: All electrical equipment containing solid-state logic systems shall be tested for a minimum 
of 100 hours at an ambient temperature of 120 F prior to shipment from the factory. For testing, 
the equipment shall be interconnected with devices which will cause it to repeatedly perform all 
operations it will be ex pected t o per form i n s ervice w ith l oads on t he v arious c omponents 
equivalent to those which will be ex perienced in actual service. The ENGINEER may witness 
testing of the units. Solid-state logic systems shall be tested as complete assemblies. Testing 
of individual components or modules will not be acceptable. 

 
11. Training: A m anufacturer's r epresentative s hall s upply 40 hour s of  on -site t raining f or t he 

personnel. The t raining shall include, but  not  be r estricted to, operation of programming unit, 
trouble shooting of system hardware, software, and program development. 

 
12. Seven Day Acceptance Test:  

 
a. After start up has been completed, the System will undergo a 7-day acceptance test. The 

System m ust r un c ontinuously f or 7 c onsecutive day s. During t his per iod, al l S ystem 
functions shall be ex ercised, and any  System interruption and ac companying component, 
subsystem, or  pr ogram f ailure s hall be logged for cause of  f ailure, as  w ell as  t ime of  
occurrence and dur ation of  eac h f ailure. A f ailure s hall c ause t ermination of the 7-day 
acceptance test. When the cause of a failure has been corrected, a new 7-day acceptance 
test shall be started. 

 
b. Each time the CONTRACTOR's technician is required to respond to a System malfunction, 

he m ust c omplete a r eport w hich s hall i nclude det ails c oncerning t he nat ure of  t he 
complaint or malfunction and the resulting repair action required and taken. 

 
13. Operations and Maintenance Manuals:  

 
a. The C ONTRACTOR s hall f urnish t o t he E NGINEER 10 complete set of operation and 

maintenance manuals. The manuals shall include data, information drawings, etc., for the 
system, s ubsystems, and al l c omponents, and shall i nclude names, addr esses and 
telephone numbers of equipment suppliers, representatives and repair facilities. 
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b. This s hall i nclude a c omplete des cription of  t he r ecommended oper ating procedures, 
maintenance pr ocedures, and s pare/replacement par ts l ist f or equi pment items w ith 
catalog dat a, di agrams, and dr awings or  c uts des cribing t he equipment. Each s et s hall 
include full size assembly and wiring diagrams; drawings showing "as built" conditions shall 
be furnished to the CITY. 

 
2.07 UNINTERRUPTIBLE POWER SYSTEM (UPS)  
 
 

A. The U PS s hall be on -line, c omputer-grade with electrical isolation i ncluding out put neut ral. U PS 
shall be packaged for panel enclosure mounting using a back-panel bracket or holder:  

 
1. Nominal input voltage: 120Vac. 
 
2. Nominal output voltage: 120Vac. 

 
B. The online UPS system shall be pr ovided with integral sealed no m aintenance batteries, sized to 

provide f ull c apacity bac kup power for 4-hours minimum at  c onnected l oad w ith i ntegral bat tery 
charger. 

 
C. The panel supplier shall calculate the required kVA rating at 150 percent of connected load. Submit 

load c alculations, s chematic di agrams, and w iring c onnection diagrams. Provide battery cabling 
and other required cabling for a complete system.  

 
D. The U PS s hall be m ounted w ithin t he panel  on a pedes tal o r tray w ith s tainless-steel l egs t o 

provide space for wire entry and passage. 
 

E. Uninterruptible power supply systems shall be as  manufactured by Best Power Technology, Inc., 
Necedah, American Power Conversion, Wisconsin, or equal. 

 
 
PART 3 -- EXECUTION 
 
 
3.1 INSTALLATION 
 
 

A. The Instrumentation Subcontractor shall utilize personnel provided by its assigned organization to 
accomplish, or  ov ersee t he phy sical i nstallation of  al l elements, instruments, accessories or 
assemblies which i t furnishes. The Instrumentation Subcontractor shall employ installers who are 
skilled and experienced in the installation and connection of all elements, instruments, accessories, 
and assemblies being furnished under this Contract.  

 
B. In summary, i t is the general intent of this Contract that al l f ield wiring, i .e., wiring external to the 

Local C ontrol Boards, s hall be f urnished and i nstalled under provisions of Division 16 Electrical. 
Computer and P CM equi pment c ables, dat a hi ghway and gr ounding s hall be furnished by the 
manufacturer and i nstalled by  t he I nstrumentation Subcontractor. Further, i t i s t he general i ntent 
that all f ield wiring, i.e., 4-20 mA signal circuits, process equipment control wiring, signal wiring to 
field instruments, LCPs and PCM input and output wiring, be furnished and installed under Division 
16 and be terminated and identified under provisions of Division 17 Instrumentation and Control. 

 
C. The Instrumentation Subcontractor's attention is directed to the electrical and mechanical 

schematics and det ails of  t his pr oject. Referral t o t hese por tions of  t he c ontract des ign s hall be 
required in order to understand the full intent and scope of work required. 
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3.2 CONTROL PANEL SIGNAL AND CONTROL CIRCUIT WIRING 
 
 

A. Wiring Installation: All wires shall be r un in plastic wireways except (1) f ield wiring, (2) wiring run 
between mating blocks in adjacent sections, (3) wiring run from components on a swing-out panel 
to components on a part of the f ixed structure, and ( 4) wiring run to panel-mounted components. 
Wiring run from components on a s wing-out panel to other components on a f ixed panel shall be 
made up in tied bundles. These bundles shall be tied with nylon wire ties, and shall be secured to 
panels at both sides of the "hinge loop" so that conductors are not strained at the terminals. 

 
B. Wiring run to control devices on the front panels shall be tied together at short intervals with nylon 

wire ties and secured to the inside face of the panel using adhesive mounts. 
 

C. Wiring t o r ear t erminals on panel -mount i nstruments s hall be run in plastic w ireways secured to 
horizontal brackets run above or below the instruments in about the same plane as the rear of the 
instruments. 

 
D. Conformance to the above wiring installation requirements shall be r eflected by details shown on 

the shop drawings for the ENGINEER'S review. 
 

E. Wire M arking: Each s ignal, c ontrol, al arm, and i ndicating c ircuit c onductor c onnected t o a gi ven 
electrical point shall be des ignated by a s ingle unique number which shall be s hown on al l shop 
drawings. T hese num bers s hall be marked on all conductors at  ev ery t erminal us ing w hite 
numbered w ire m arkers w hich s hall be pl astic-coated c loth, or  per manently m arked heat -shrink 
plastic. 

 
3.3 INSTRUMENT CABLE TESTS 
 
 

A. General: The following tests shall be performed on each instrumentation and control system cable 
which is installed under this Contract. All tests shall be end-to-end tests of installed cables with the 
ends supported in free air, not adjacent to any grounded object. Complete records of all tests shall 
be made and delivered to the ENGINEER.  

 
B. Continuity tests shall be per formed by measuring wire/shield loop resistance of each signal cable 

as the wires, taken one at  a t ime, ar e s horted t o t he c hannel s hield. No l oop r esistance 
measurement shall vary by more than ±2 ohms from the calculated average loop resistance value. 

 
C. Insulation resistance tests shall be performed by us ing a 500 v olt megohmmeter to measure the 

insulation r esistance bet ween eac h c hannel w ire, bet ween eac h c hannel wire and the channel 
shield, bet ween i ndividual channel shields in a m ultichannel c able, bet ween eac h i ndividual 
channel shield and the ov erall c able s hield i n a m ulti channel c able, bet ween eac h w ire and 
ground, and bet ween each shield and gr ound. Values of resistance less than 1 m egohms will be 
unacceptable. 

 
3.4 INSTALLATION, CALIBRATION, TESTING, PRECOMMISSIONING, START-UP AND 

INSTRUCTION 
 
 

A. General: All systems specified in the appl icable S ections of  D ivision 17,  s hall be i nstalled, 
connected, calibrated and tested, and in coordination with the ENGINEER, shall be started to place 
the pl ant pr ocesses i n oper ation. This shall include f inal c alibration i n c oncert w ith equi pment 
specified elsewhere in these Contract Documents, including pumps, samplers, valves and chemical 
feeders. The i nstallation personnel s hall be pr ovided w ith a f inal r eviewed c opy of  t he s hop 
drawings and data. 
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B. Installation and C onnection: The C ONTRACTOR s hall i nstall and c onnect al l f ield-mounted 
components and as semblies under  t he c riteria i mposed i n t his S ection under "Manufacturer's 
Representative Services." The installation personnel shall be provided with a final reviewed copy of 
the shop drawings and data. 

 
1. Bends s hall be f ormed w ith t he pr oper t ool and t o uni form r adii and s hall be made without 

deforming or thinning the walls of the tubing. Ends of tubing shall be s quare-cut and c leaned 
before being inserted in the f ittings. Bulkhead f ittings shall be pr ovided at al l panels requiring 
pipe and/or tubing entries. 

 
2. All i nstruments and c onnecting l ines shall have allowance made for movement of  equipment 

caused by  s eismic l oading, v ibration, or  ex pansion or  contraction caused by temperature 
changes. The CONTRACTOR's Field Instrument Engineer should check equipment and layout 
drawings as necessary for this purpose. 

 
3. All ac cessory i tems r equired f or i nstallation s hall be pr ocured by the CONTRACTOR. Such 

items may include instrument valves, seal pots pigtails, etc. 
 
4. Lines or connections open to atmosphere s hould be pr otected agai nst i ngress of  f oreign 

matter. Unprotected openings s hould hav e a goos e nec k, or  equi valent, at tached t o pr otect 
against falling particles. A bird screen or insect screen should be installed if required. 

 
5. The CONTRACTOR shall comply with installation detail in the specifications for mounting of the 

instrument. 
 
6. All flexible cables and capillary tubing shall be installed in flexible conduits. The lengths shall be 

sufficient to withdraw the element for periodic maintenance. 
 
7. All power and signal wires shall be terminated with spade type lugs. 
 
8. All connectors shall be, as a minimum, watertight. 
 
9. All wires shall be mounted clearly with an identification tag that is of a permanent and reusable 

nature. 
 
10. All w ire and c able s hall be c onnected f rom t erminal t o t erminal w ithout s plices u nless 

specifically approved by the E NGINEER and ar ranged i n a neat  m anner and s ecurely 
supported in cable groups. All wiring shall be protected from sharp edges and corners. 

 
11. The CONTRACTOR shall verify that all mounting stand and bracket materials and 

workmanship comply with requirements set forth in the specifications and drawings. 
 
12. The CONTRACTOR shall have a t echnical f ield r epresentative t o i nstruct t he i nstallation 

personnel on any and all installation requirements; thereafter, the technical field representative 
shall be r eadily av ailable by  t elephone t o ans wer ques tions and s upply clarification when 
needed by the installation personnel. 

 
13. Finally, after all installation and connection w ork has  been c ompleted, t he t echnical f ield 

representative shall check for correctness, verifying polarity of  electric power and signal con-
nections, m aking s ure al l l iquid or  pnuem atic pr ocess c onnections ar e f ree of  l eaks, and all 
other similar details. The technical field representative shall certify in writing to the 
CONTRACTOR that f or eac h l oop or  s ystem c hecked out , al l di screpancies hav e been 
corrected by the installation personnel. 

 
14. The CONTRACTOR shall bear all costs and pr ovide al l personnel, equipment and m aterials 

necessary to implement all activities specified herein. 
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C. Process C onnections: Process C onnections and r oot v alves s hould be l ocated so that they are 
accessible. Root valves stem and handle shall be installed clear of mainline insulation. 

 
1. Consistent with m easuring needs , pr ocess c onnections s hould be l ocated t o hav e m inimum 

movement. Therefore, they should be as close to the system anchor points as possible. 
 
2. For instruments mounted on a local board, the process connection should be located as close 

as practical to the board. 
 
3. Process connections in pipelines shall be oriented to avoid gas pockets in the sensing lines for 

liquid and vapor, and to avoid liquid pockets in the sensing lines for gas. 
 

D. Valves: Root valves shall conform in design to the main-line class. If a globe-pattern root valve is 
used for pr essure r anges of  0 -15 ps ig, or  l ower, or  di fferential pr essure r anges of  0 -100 i nches 
H20, or  l ower, i ts s tem s hall be installed horizontally. All ot her gl obe-pattern r oot v alves s hould 
have the stem vertical. Consider full port ball valves. 

 
1. Relief valves shall be installed without isolation valves. 
 
2. To al low i solation of  i nstruments, eac h i nstrument, EXCEPT F OR R ELIEF VAL VES, s hould 

have a s hutoff valve that is c lose to the instrument and is readily accessible. Where the root 
valve serves this purpose, instrument valves are not required. 

 
3. If t he r oot v alve f or a t est poi nt i s not  ac cessible, pi pe or  t ubing s hould be added and an 

instrument valve installed at convenient location. 
 

E. Fittings: Fittings shall not be used between the process connection and the root valve nor for pipe 
on t he pr ocess s ide of  c ondensate or  s eal pot s, ex cept t hat di splacement and f loat-type l evel 
instruments are normally installed using pipe fittings. 

 
1. So far as practical, bends rather than fittings shall be used to change the direction of a run of 

tubing or pipe. The minimum bending radius for cold-bending of tubing shall be three times the 
outside diameter of tubing and is covered by ANSI B31.1. 

 
2. The ferrule of a flareless tube fitting shall be harder than the tube on which it is used. 
 
3. Lubricant and sealant compounds shall be us ed as  r equired by  t he c ity and equi pment 

suppliers. 
 

4. Where a detail specifies a size and type of fitting, a combination of fittings of other sizes but of 
the same or equi valent t ype gi ving t he s ame or  bet ter ov erall ef fect m ay be s ubstituted f or 
convenience or if the desired part is not available. Flareless or threaded connections may not 
be used where weld connections are required. Socket-weld fitting is required, a pipe 1/2" tube 
socket-weld fitting plus a 1/2" x 3/8" tube socket-weld fitting may be substituted. A flareless-end 
valve may be substituted for a threaded valve with flareless connectors, or vice versa. A weld 
fitting may replace a threaded or flareless fitting. 

 
5. Welding shall conform to project requirements. 

 
F. Instrument Installation Notes - Flow:  

 
1. Condensate pots are not required for a sensing element, e.g., a force balance flow transmitter, 

which has negl igible dynamic displacement. If d isplacement is not  negl igible, as  for a U-tube 
manometer, and if the process fluid is either steam, other condensable fluid, water hotter than 
250 F, other fluid that may flash, or moisture laden air then condensate pots shall be used. The 
pots shall have a volume not less than three times the displaced volume. 
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2. A pair of  condensate pots shall be at  the same elevation and as  high as, or  higher than, the 
higher process connection. 

 
3. The pipe from a pr ocess connection to a c ondensate pot shall be insulated for process fluids 

hotter than 250 F. 
 
4. A pair of head-type sensing lines shall be run together to the maximum extent practical so as to 

keep both l ines at  the same temperature. If they are to be i nsulated, they shall be i nsulated 
together. 

 
5. Head-type sensing lines shall be checked to make sure that they are connected to the proper 

sides, HP and LP, of the instrument. 
 
6. The edges of the holes for orifice taps shall be square or slightly rounded, clean, and free from 

burrs, wire edges, or other irregularities. 
 
7. A pair of head-type sensing l ines shall have an equal izing manifold with bleed valves. Due to 

support problems, commercial manifold as semblies w ith f langed out lets s hall not  be us ed i n 
seismic applications, nor is their use recommended for other applications. 

 
8. Flowmeter I nstallation C riteria: The following table lists the s traight pi pe r un r equirement up 

stream and dow nstream of  eac h t ype of  m eter i n t erms of  t he num ber of  r equired pi pe 
diameters. 

 
TYPE UPSTREAM DOWNSTREAM 
 
Orifice plates 20 5 
Venturi Tubes 20 5 
Pitot Tubes 40 10 
Propeller Meters 15 4 
Ultrasonic Meters 10 5 
Magnetic Meters 5 2 

 
G. Instrument Installation Notes - Level:  

 
1. The lower connection on a vessel for piping to a level instrument is preferred to be on the side 

of the vessel rather than to come vertically down from the bottom. The intent is to minimize the 
trapping of solids in the sensing lines. 

 
2. Head-type level instruments s hall be l ocated bel ow t he pr ocess c onnections on t he v essel 

unless a gas  purge is used, in which case the instruments may be l ocated at any convenient 
elevation. 

 
3. A stilling well should be used in al l cases to reduce the turbulence for displacement or  f loat-

type elements located inside a vessel, except for rotary-type floats. A well may be required to 
protect a bubble tube against excessive turbulence. 

 
4. So far as practical, level devices should be placed away from areas of turbulence and should 

not i nterfere w ith other vessel par ts or  i nstruments, such as  thermowells or  sample nozzles, 
that may be required. 

 
5. Stilling wells and bubble t ubes s hall be f irmly s upported. Head r oom s hould be pr ovided t o 

permit withdrawing them if they are removable. 
 
6. Gage glasses and their associated level instruments shall be installed adjacent to each other. 

The gage glasses and the other instruments should be visible from a walkway. 
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7. External-chamber level i nstruments s hall be i nstalled w ith m ain-line-class pi pe. Gate v alves 
shall be us ed f or r oot valves and ot her s hutoff valves f or t hese i nstruments, except t hat t he 
manufacturer's standard pattern may be used for gage-glass valves. 

 
8. An ex ternal-chamber instrument or a di fferential-pressure-type i nstrument us ed t o m easure 

level in a vessel that is open t o at mosphere m ay hav e one of  i ts i nput c onnections, as  
appropriate, open t o at mosphere i nstead of  bei ng c onnected t o the vessel. An ex ternal-
chamber instrument thus installed may require additional bracing. 

 
9. A pair of sensing lines for head-type level measurement shall have an equalizing manifold with 

bleed valves. Because of  support problems, commercial manifold assemblies having flanged 
outlets s hall not  be us ed i n seismic applications. In ot her appl ications, t heir us e i s not  
recommended for the same reason. 

 
10. The usual level-instrument connections on vessels are: 

 
Head-type instrument: Piped .......................................................... 3/4" 
 flanged-mounted ............................................3" 
Float or displacement-type switches .............................................. 1-1/2" 
Displacement-type transmitters or controllers: external .... 1-1/2" or 2" 
  internal ....................4" 
Multi-instrument standpipes ..................................................................3" 

 
11. Displacement and f loat-type level instruments shall be placed as  c lose as  pos sible t o t he 

vessel t o i mprove r esponse. If any ex ternal-chamber i nstrument or  a s tandpipe unav oidably 
cannot be located close to the vessel, the size of the connecting pipes should be enl arged to 
facilitate the transfer of liquid on level changes, thereby reducing the loss of response caused 
by the long sensing and equalizing lines. The ENGINEER should be consulted in such a case. 

 
H. Calibration:  

 
1. Analog i nstrumentation and c ontrol s ystem equi pment shall be c alibrated and t ested af ter 

installation t o v erify t hat c ontract s ystem r equirements are satisfied. The I nstrumentation 
Subcontractor shall provide all necessary labor, tools, and equipment to calibrate and test each 
instrument in accordance w ith the manufacturer's specifications and i nstructions. Each 
instrument shall be calibrated at a minimum of  three points us ing test equipment to s imulate 
inputs and r ead out puts. A f ewer num ber of  c alibration s teps m ay be used for selected 
instruments if prior written approval has been obtained from the ENGINEER. All test equipment 
and instruments us ed t o s imulate i nputs and r ead out puts s hall be s uitable f or t he pur pose 
intended and s hall be r elated t o an ac curacy gr eater than the required accuracy of the 
instrument being calibrated. Such test equipment shall have accuracy traceable to the National 
Bureau of Standards as  appl icable. A ll anal og i nstruments s hall be c alibrated and t ested i n 
place without removal. All test data shall be entered on test forms. These test forms shall verify 
compliance w ith al l appl icable c ontract ac curacy r equirements, instrument manufacturer 
published performance specifications and permissible tolerances at each point of calibration. A 
report shall be del ivered to the ENGINEER for each instrument, certifying that the instrument 
has been calibrated, in the pr esence of  t he E NGINEER or  t he E NGINEER's des ignated 
representative and meets contract and system requirements. 

 
2. The report shall include but not be l imited to per tinent manufacturers name plate data, uni ts 

span setting, any error in percent at each test point, switch and alarm set points, valve stroking 
and controller balancing information, etc. 

 
I. Analog Loop Tests:  

 
1. The Instrumentation Subcontractor shall provide al l necessary labor, tools, and equi pment to 

field t est, i nspect and adj ust eac h i nstrument i nstalled under  t his c ontract t o i ts specified 
performance requirement in ac cordance w ith m anufacturer's s pecifications and i nstructions. 
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Any instrument furnished by the Instrumentation Subcontractor which fails to meet any Contract 
requirement, or  any  publ ished m anufacturer per formance s pecification f or f unctional and 
operational parameters, shall be r epaired or replaced, by Instrumentation Subcontractor at no 
cost t o t he C ITY. The I nstrumentation S ubcontractor s hall bear  al l c osts and pr ovide al l 
personnel, equipment and materials necessary to implement all installation tests and inspection 
activities specified herein. 

 
2. At l east 15 day s bef ore t he ant icipated initiation of installation t esting, t he I nstrumentation 

Subcontractor shall submit to the ENGINEER a det ailed des cription, i n dupl icate, of  t he 
installation tests to be conducted to demonstrate the correct installation of the instrumentation 
and control system and the anticipated dates the testing will occur. 

 
3. Elements such as controllers, electronic function modules, etc., shall be t ested and exercised 

by the Instrumentation Subcontractor t o dem onstrate c orrect oper ation, f irst i ndividually and 
then collectively as functional analog networks. Each hardwired analog control network shall be 
tested to verify proper per formance w ithin s pecified ac curacy t olerances. Specified ac curacy 
tolerances for each analog network is defined as the root-mean-square-summation of individual 
component ac curacy r equirements. Individual c omponent ac curacy r equirements s hall be as 
specified by  c ontract r equirements or  by  publ ished manufacturer accuracy specifications, 
whenever contract accuracy requirements are not specified. 

 
4. Each analog network shall be tested by applying simulated analog and/or discrete inputs to the 

first element(s) of an analog network (i.e., applying simulated analog and/or discrete signals to 
element(s) of  t he net work; e. g., c ontrollers, al arms, i ndicators, valve operators, et c.). For 
networks w hich i ncorporate anal og el ements, s imulated s ensor i nputs c orresponding t o 10 
percent, 50 percent, and 90 percent of span shall be applied, and the resulting element outputs 
read t o v erify c ompliance t o c alculated r oot-mean-square- summation ac curacy t olerance 
requirements. Continuously v ariable anal og i nputs s hall be appl ied t o verify the proper 
operation and setting off discrete devices (i.e., alarms, etc.). Provisional settings shall be made 
on controllers, alarms, etc., during analog loop tests. All analog loop test data shall be recorded 
on test forms, which include calculated root-mean-square-summation system accuracy 
tolerance requirements for each output. 

 
5. Air s ystems s hall be t ested f or l eaks i n c ompliance w ith I SA RP7.1. When i nstallation t ests 

have been successfully completed for all individual instruments and all separate analog control 
networks, a certified copy of all test f orms s igned by  t he E NGINEER or  t he E NGINEER's 
representative as a witness, with test data entered, shall be furnished to the CITY together with 
an unequivocal statement that all instrumentation has been successfully calibrated, inspected, 
and tested. 

 
J. System Pre-commissioning:  

 
1. System p re-commissioning s hall c omply w ith t he requirements specified her ein. 

Pre-commissioning shall commence after acceptance of all wire, calibrating and loop tests, and 
all inspections have demonstrated that the instrumentation and control system complies with all 
contract r equirements. P re-commissioning s hall demonstrate pr oper oper ation of  al l systems 
under this Contract with process equipment operating over full operating ranges under actual 
operating conditions. 

 
2. All pre-commissioning and test activities shall follow detailed test procedures, check lists, etc., 

previously developed by the Instrumentation Subcontractor and reviewed and accepted by the 
ENGINEER. All test data shall be acquired using equipment as specified and recorded on test 
forms, pr eviously r eviewed by  t he E NGINEER, w hich i nclude calculated t olerance l imits f or 
each step. Completion of all system pre-commissioning and test activities shall be documented 
by a certified report, including all test forms with test data entered, delivered to the ENGINEER 
with a clear and unequivocal statement that all system pre-commissioning and test 
requirements have been satisfied. 
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3. The proper operation of all final control elements, control panels and instrumentation furnished 
under this Contract shall be v erified by tests conducted in accordance with the requirements 
specified herein. Where feasible, system pre-commissioning activities shall include the use of 
water to establish service conditions that simulate, to the greatest extent possible, normal final 
control element operating conditions in terms of  applied process loads, operating ranges and 
environmental conditions. Final control elements, control panels, and ancillary equipment shall 
be tested under start-up and steady-state operating conditions to verify that proper and stable 
control i s ac hieved using m otor c ontrol c enter and l ocal f ield m ounted c ontrol c ircuits. All 
hardwired and software control circuit interlocks and alarms shall be operational. The control of 
final control elements and ancillary equipment shall be tested using both manual and automatic 
(where pr ovided) c ontrol c ircuits. The s table s teady-state oper ation of  f inal c ontrol el ements 
running under the control of f ield m ounted aut omatic anal og c ontrollers or  s oftware bas ed 
controllers s hall be as sured by  adj usting t he controllers, as r equired, t o el iminate os cillatory 
final control element operation. The transient stability of final control elements operating under 
the control of field mounted, and software based automatic analog controllers shall be verified 
by appl ying c ontrol s ignal disturbances, m onitoring t he am plitude and dec ay r ate of  c ontrol 
parameter os cillations ( if any ) and m aking nec essary c ontroller adj ustments, as  r equired, t o 
eliminate excessive oscillatory amplitudes and decay rates. 

 
4. All el ectronic c ontrol s tations incorporating pr oportional, i ntegral and/ or di fferential control 

circuits s hall be opt imally t uned, ex perimentally, by  appl ying c ontrol s ignal disturbances and 
adjusting the gain, reset and/ or r ate s etting(s) as  r equired t o ac hieve a pr oper r esponse. 
Measured final control element variable position/speed setpoint settings shall be compared to 
measured final control element position/speed values at 10 percent, 25 percent, 50 percent, 75 
percent and 90 percent of span and the results checked against specified accuracy tolerances. 
Specified ac curacy t olerances ar e def ined as  t he r oot-mean-square-summation of  i ndividual 
component ac curacy r equirements. Individual c omponent ac curacy r equirements s hall be as 
specified in t he C ontract or  as  s pecified by  publ ished manufacturer ac curacy s pecifications 
whenever Contract accuracy requirements are not specified. 

 
5. The I nstrumentation Subcontractor s hall submit an i nstrumentation and control system 

pre-commissioning completion report w hich s hall s tate t hat al l C ontract requirements hav e 
been m et and w hich s hall i nclude a l isting of all instrumentation and control system 
maintenance/repair ac tivities c onducted dur ing t he pr e-commissioning testing. Prior t o t he 
seven day  oper ational t est, ac ceptance of  t he instrumentation and c ontrol s ystem pr e-
commissioning t esting m ust be pr ovided i n w riting by  t he engi neer bef ore t he s even day  
operational testing may begin. Final acceptance of  the control system shall be upon contract 
completion as stated in the GENERAL CONDITIONS. 

 
K. 7-Day O perational T esting: The Instrumentation S ubcontractor s hall pr ovide s tart-up s upport t o 

include the Instrumentation Subcontractor's personnel, el ectrical per sonnel, and any  i nstrument 
manufacturers representatives as required during the testing period to produce a f ully operational 
system. This support shall be provided at no additional cost to the CITY. 

 
L. Record D rawings: The CONTRACTOR through its I nstrumentation S ubcontractor s hall k eep 

current an approved set of complete loop and schematic diagrams which shall include all field and 
panel wiring, piping/tubing runs, routing, mounting details, point-to-point diagrams with cable, wire, 
tube and t ermination num bers. These drawings shall include al l i nstruments and i nstrument 
elements for the complete instrument loop as furnished under Divisions 13, 15, 16 and 17 of this 
contract. D rawings s hall be a r ecord of  w ork as  ac tually c onstructed and s hall be prepared and 
submitted as specified in the GENERAL REQUIREMENTS. 
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3.5 INSTRUMENT AND I/O SUMMARIES - SEE INSTRUMENT SUMMARY, ATTACHMENT "A" 
 
 

A. General: An Instrument and I/O Summary has been compiled for most instruments specified to be 
furnished under  this contract. This i ndex i s i ntended to complement the plans and s pecifications 
and shall not  be c onstrued as representing a complete i temization of  instruments specified to be 
furnished under this contract. Instruments not presently included in these Contract Documents shall 
be added by the CONTRACTOR and incorporated into the instrument and I/O summary. 

 
 
 

* * * * * 
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ATTACHMENT A 
INSTRUMENT SUMMARY 

 
 

ITEM DESCRIPTION 
P&ID 
TAG I/O TYPE RACK SLOT TERM PLC ADD. SCADA 

MMI 
TAG 

1 IMPROPER SEQUENCE                 
2 POWER FAIL                 
3 PLC-1 NORMAL STATUS                 
4 PLC-1 FAILURE                 
5 RIO-1 NORMAL STATUS                 
6 RIO-1 FAILURE                 
7 PUMP #1 GENERAL FAIL ALARM                  
8 PUMP #1 AT PRIORITY 1 INDICATOR (MMI)                 
9 PUMP #1 AT PRIORITY 1 INDICATOR (SCADA)                 
10 PUMP #1 AT PRIORITY 2 INDICATOR (MMI)                 
11 PUMP #1 AT PRIORITY 2 INDICATOR (SCADA)                 
12 PUMP #1 AT PRIORITY 3 INDICATOR (MMI)                 
13 PUMP #1 AT PRIORITY 3 INDICATOR (SCADA)                 
14 PUMP #1 AT PRIORITY 4 INDICATOR (MMI)                 
15 PUMP #1 AT PRIORITY 4 INDICATOR (SCADA)                 
16 PUMP #1 TO PRIORITY 1 COMMAND (MMI)                 
17 PUMP #1 TO PRIORITY 1 COMMAND (SCADA)                 
18 PUMP #1 TO PRIORITY 2 COMMAND (MMI)                 
19 PUMP #1 TO PRIORITY 2 COMMAND (SCADA)                 
20 PUMP #1 TO PRIORITY 3 COMMAND (MMI)                 
21 PUMP #1 TO PRIORITY 3 COMMAND (SCADA)                 
22 PUMP #1 TO PRIORITY 4 COMMAND (MMI)                 
23 PUMP #1 TO PRIORITY 4 COMMAND (SCADA)                 
24 PUMP #1 START COMMAND (SCADA)                 
25 PUMP #1 STOP COMMAND (SCADA)                 
26 PUMP #2 GENERAL FAIL ALARM                  
27 PUMP #2 AT PRIORITY 1 INDICATOR (MMI)                 
28 PUMP #2 AT PRIORITY 1 INDICATOR (SCADA)                 
29 PUMP #2 AT PRIORITY 2 INDICATOR (MMI)                 
30 PUMP #2 AT PRIORITY 2 INDICATOR (SCADA)                 
31 PUMP #2 AT PRIORITY 3 INDICATOR (MMI)                 
32 PUMP #2 AT PRIORITY 3 INDICATOR (SCADA)                 
33 PUMP #2 AT PRIORITY 4 INDICATOR (MMI)                 
34 PUMP #2 AT PRIORITY 4 INDICATOR (SCADA)                 
35 PUMP #2 TO PRIORITY 1 COMMAND (MMI)                 
36 PUMP #2 TO PRIORITY 1 COMMAND (SCADA)                 
37 PUMP #2 TO PRIORITY 2 COMMAND (MMI)                 
38 PUMP #2 TO PRIORITY 2 COMMAND (SCADA)                 
39 PUMP #2 TO PRIORITY 3 COMMAND (MMI)                 
40 PUMP #2 TO PRIORITY 3 COMMAND (SCADA)                 
41 PUMP #2 TO PRIORITY 4 COMMAND (MMI)                 
42 PUMP #2 TO PRIORITY 4 COMMAND (SCADA)                 
43 PUMP #2 START COMMAND (SCADA)                 
44 PUMP #2 STOP COMMAND (SCADA)                 
45 PUMP #3 GENERAL FAIL ALARM                  
46 PUMP #3 AT PRIORITY 1 INDICATOR (MMI)                 
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ITEM DESCRIPTION 
P&ID 
TAG I/O TYPE RACK SLOT TERM PLC ADD. SCADA 

MMI 
TAG 

47 PUMP #3 AT PRIORITY 1 INDICATOR (SCADA)                 
48 PUMP #3 AT PRIORITY 2 INDICATOR (MMI)                 
49 PUMP #3 AT PRIORITY 2 INDICATOR (SCADA)                 
50 PUMP #3 AT PRIORITY 3 INDICATOR (MMI)                 
51 PUMP #3 AT PRIORITY 3 INDICATOR (SCADA)                 
52 PUMP #3 AT PRIORITY 4 INDICATOR (MMI)                 
53 PUMP #3 AT PRIORITY 4 INDICATOR (SCADA)                 
54 PUMP #3 TO PRIORITY 1 COMMAND (MMI)                 
55 PUMP #3 TO PRIORITY 1 COMMAND (SCADA)                 
56 PUMP #3 TO PRIORITY 2 COMMAND (MMI)                 
57 PUMP #3 TO PRIORITY 2 COMMAND (SCADA)                 
58 PUMP #3 TO PRIORITY 3 COMMAND (MMI)                 
59 PUMP #3 TO PRIORITY 3 COMMAND (SCADA)                 
60 PUMP #3 TO PRIORITY 4 COMMAND (MMI)                 
61 PUMP #3 TO PRIORITY 4 COMMAND (SCADA)                 
62 PUMP #3 START COMMAND (SCADA)                 
63 PUMP #3 STOP COMMAND (SCADA)                 
64 PUMP #4 GENERAL FAIL ALARM                  
65 PUMP #4 AT PRIORITY 1 INDICATOR (MMI)                 
66 PUMP #4 AT PRIORITY 1 INDICATOR (SCADA)                 
67 PUMP #4 AT PRIORITY 2 INDICATOR (MMI)                 
68 PUMP #4 AT PRIORITY 2 INDICATOR (SCADA)                 
69 PUMP #4 AT PRIORITY 3 INDICATOR (MMI)                 
70 PUMP #4 AT PRIORITY 3 INDICATOR (SCADA)                 
71 PUMP #4 AT PRIORITY 4 INDICATOR (MMI)                 
72 PUMP #4 AT PRIORITY 4 INDICATOR (SCADA)                 
73 PUMP #4 TO PRIORITY 1 COMMAND (MMI)                 
74 PUMP #4 TO PRIORITY 1 COMMAND (SCADA)                 
75 PUMP #4 TO PRIORITY 2 COMMAND (MMI)                 
76 PUMP #4 TO PRIORITY 2 COMMAND (SCADA)                 
77 PUMP #4 TO PRIORITY 3 COMMAND (MMI)                 
78 PUMP #4 TO PRIORITY 3 COMMAND (SCADA)                 
79 PUMP #4 TO PRIORITY 4 COMMAND (MMI)                 
80 PUMP #4 TO PRIORITY 4 COMMAND (SCADA)                 
81 PUMP #4 START COMMAND (SCADA)                 
82 PUMP #4 STOP COMMAND (SCADA)                 
83 PRIORITY #1 ON SETPOINT                 
84 PRIORITY #1 OFF SETPOINT                 
85 PRIORITY #2 ON SETPOINT                 
86 PRIORITY #2 OFF SETPOINT                 
87 PRIORITY #3 ON SETPOINT                 
88 PRIORITY #3 OFF SETPOINT                 
89 PRIORITY #4 ON SETPOINT                 
90 PRIORITY #4 OFF SETPOINT                 
          
 DISCRETE INPUTS         

91 PUMP #1 IN REMOTE                 
92 PUMP #1 FAIL                 
93 PUMP #1 READY                 
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ITEM DESCRIPTION 
P&ID 
TAG I/O TYPE RACK SLOT TERM PLC ADD. SCADA 

MMI 
TAG 

94 PUMP #1 RUN                 
95 PUMP #2 IN REMOTE                 
96 PUMP #2 FAIL                 
97 PUMP #2 READY                 
98 PUMP #2 RUN                 
99 PUMP #3 IN REMOTE                 
100 PUMP #3 FAIL                 
101 PUMP #3 READY                 
102 PUMP #3 RUN                 
103 PUMP #4 IN REMOTE                 
104 PUMP #4 FAIL                 
105 PUMP #4 READY                 
106 PUMP #4 RUN                 
107 PUMP #5 IN REMOTE                 
108 PUMP #5 FAIL                 
109 PUMP #5 READY                 
110 PUMP #5 RUN                 
111 PUMP #6 IN REMOTE                 
112 PUMP #6 FAIL                 
113 PUMP #6 READY                 
114 PUMP #6 RUN                 
115 PUMP #7 IN REMOTE                 
116 PUMP #7 FAIL                 
117 PUMP #7 READY                 
118 PUMP #7 RUN                 
119 PUMP #8 IN REMOTE                 
120 PUMP #8 FAIL                 
121 PUMP #8 READY                 
122 PUMP #8 RUN                 
123 ATS-1 NORMAL STATUS                 
124 ATS-1 FAULT                 
125 ATS-2 NORMAL STATUS                 
126 ATS-2 FAULT                 
127 PLC-1 UPS LOW BATT                 
128 RIO-1 UPS LOW BATT                 
129 STORM DRAINAGE WETWELL TROUBLE         
130 STORM DRAINAGE WETWELL WARNING         

          
 ANALOG INPUTS         

131 BAR RAKE LEVEL                 
132 STORM DRAINAGE WETWELL LEVEL                 
133 STORM DRAINAGE FLOW                 
134 PUMP #5 SPEED FEEDBACK                 
135 PUMP #6 SPEED FEEDBACK                 
136 PUMP #7 SPEED FEEDBACK                 
137 PUMP #8 SPEED FEEDBACK                 
138 RESERVOIR TANK LEVEL                 
139 RESERVOIR WETWELL LEVEL                 
140 RESERVOIR DRAINAGE FLOW                 
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ITEM DESCRIPTION 
P&ID 
TAG I/O TYPE RACK SLOT TERM PLC ADD. SCADA 

MMI 
TAG 

          
 DISCRETE OUTPUTS         

141 PUMP #1 START/STOP                 
142 PUMP #2 START/STOP                 
143 PUMP #3 START/STOP                 
144 PUMP #4 START/STOP                 
145 PUMP #5 START/STOP                 
146 PUMP #6 START/STOP                 
147 PUMP #7 START/STOP                 
148 PUMP #8 START/STOP                 

          
 ANALOG OUTPUTS         

149 PUMP #5 SPEED                 
150 PUMP #6 SPEED                 
151 PUMP #7 SPEED                 
152 PUMP #8 SPEED                 
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SECTION 17510 
AMBIENT AIR POLLUTION MONITORING SYSTEMS 

 
 
 

PART 1--GENERAL 
 
 
1.01 DESCRIPTION 
 
 

A. This section specifies general requirements for air pollution monitoring systems which include field 
mounted sensing elements and monitoring assemblies which are field or panel mounted as 
specified.   

 
 
PART 2--PRODUCTS 
 
 
2.01 GENERAL 
 
 

A. Unless otherwise specified, air pollution monitoring systems shall comply with the following 
requirements: 

 
1. Field elements shall be suitable for the atmospheric pollution monitored; i.e., combustible gas 

detectors shall be explosion proof as specified.  
 

2. Power supplies shall be 120 volts, 60 hertz nominal with integral backup sufficient for not less 
than 4 hours operation. 

 
3. Concentration indication shall be provided on the monitoring assembly. 
 
4. Two contact outputs with adjustable set points shall be provided for "warning" and "danger" 

levels.  Contact outputs shall be suitable for actuation of annunciator equipment. 
 
2.02 INSTRUMENTATION SPECIFICATION SHEETS (INSTRUSPEC) 
 
 

A. General requirements for instruments specified in this section are given on INSTRUSPEC sheets in 
paragraph 17510-3.03.   

 
2.03 BATTERY EQUIPMENT 
 

A. Batteries shall be sealed lead-calcium type and shall be provided with a charger of sufficient capacity 
to return full charge within 24 hours of 4-hour discharge. 

 
 
PART 3--EXECUTION 
 
 
3.01 INSTALLATION 
 
 

A. Install in accordance with manufacturer's instructions 
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3.02 TESTING 
 
 

A. Test as recommended by the instrument manufacturer. 
 
3.03 INSTRUSPEC (AIR POLLUTION MONITORING SYSTEMS) 
 
 

A. Air pollution monitoring systems are specified on the following INSTRUSPECS.  They are arranged 
alphabetically in Table A by system identification coding. 

 
 

Table A, List of Air Pollution Monitoring Systems 
 

INSTRUSPEC symbol System description System function 

MI Infrared combustible gas 
detector 

Ambient air pollution 
monitor 
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC 
 
 
Instrument Identification: MI 
 
Instrument Function: Ambient air pollution monitor  
 
Instrument Description: Infrared combustible gas detector  
 
Power Supply:  120 volts AC, 60 hertz nominal  
 
Signal Input:  Ambient air 
 
Signal Output: One 4 to 20 milliampere into 0 to 600 ohm signal proportional to 0 

to 100 percent lower explosive limit of methane and two 
independent nonlatching alarm contacts set at 20 and 25 percent 
lower explosive limit for methane. 

 
Process Connection: N/A 
 
Product Requirements: System shall consist of one or more infrared analyzers located in 

the monitored area and a remote alarm processor. 
 
  Analyzers shall be open cell infrared units housed in NEMA 7B, C, 

D case.  Analyzers shall be designed for in situ measurement, and 
the ambient gas shall be completely isolated from the detection 
system by a window and mirror assembly.  Automatic 
compensation for dirt buildup on mirror and window assembly shall 
be provided.  Analyzer shall be Astro Model 5600, or equal. 

 
  Processor shall be a multiunit assembly for panel face mounting.  

Processor shall include a gas concentration indicator calibrated in 
percent of lower explosive limit (LEL), channel selector, test 
pushbutton, reset pushbutton, set point calibration facility, power 
supply monitor lamps, and individual plug-in units for each 
analyzer.  Plug-in units shall include latching warning lamp and 
contacts, latching alarm lamp and contacts fault lamp and normal 
lamp.  The alarm contacts shall be wired together to provide a 
common alarm output to the plant annunciator.  Alarm processor 
shall be ASTRO Series 600, or equal. One set of calibration filters 
shall be provided by the Contractor. 

 
 
 

* * * * * * 
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 SECTION 17900 
CONTROL SPECIFICATIONS 

 
 
 
LOOP 1 - SECONDARY EFFLUENT FLOW EQUALIZATION PUMPING SYSTEM 
 

1.1 SYSTEM DESCRIPTION:  
 

There are three sets of pumps and a reservoir that operate as a diversion system. The two Discharge 
Pumps and two Reservoir Pumps are VFD controlled, 1.8 cfs submersible pumps. The four Storm 
Pumps are single speed, 5 cfs submersible chopper pumps. The reservoir is a 3.75 million gallon 
concrete, below ground reservoir.  

   
Flow from a storm drain is diverted to a pumping station from where it is discharged into the sanitary 
sewer (sewer) by one of two methods: 1) during dry weather it is pumped directly to the sewer using 
the Discharge Pumps, and 2) during wet weather it is pumped to the reservoir using the Storm Pumps 
from where it is pumped to the sewer at a later time using the Reservoir Pumps. The Discharge 
Pumps and the Storm Pumps are located in a single wet well near the diversion point. The reservoir 
and Reservoir Pump sump are located about 2,000 feet away, partially under an athletic field.  

 
1.2 REFERENCES: 
 

P&ID DESCRIPTION 

P-3 PUMP STATION PROCESS AND INSTRUMENTATION - 1 

P-4 PUMP STATION PROCESS AND INSTRUMENTATION - 2 

 
 
1.3 SYSTEM COMPONENTS: 
 

P1 Storm Pump 1 
P2 Storm Pump 2 
P3 Storm Pump 3 
P4 Storm Pump 4 
P5 Discharge Pump 1 
P6 Discharge Pump 2 
P7 Reservoir Pump 1 
P8  Reservoir Pump 2 
 
FE/FIT1 Discharge Flow Meter 
FE/FIT2 Reservoir Flow Meter 
 
LIT01 Pumping Station Wetwell Level 
LSL01 Discharge Pump Low Level Switch 
LIT02 Reservoir Sump Level 
LSL02 Reservoir Sump Low Level Switch 
LIT03 Reservoir Level 
LSH03 Reservoir High Level Switch 
LSL04 Storm Pump Low Level Switch  
LIT05 Pumping Station Bar Rack Level  
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1.4 OPERATOR CONTROL LOCATIONS: 
 
 A. Discharge Pumps 
 

LOCATION DEVICE SELECTION DESCRIPTION 

Variable 
Frequency 
Drive 
(Field) 

On-Off Start Starts the pump. 

Stop With pump running -- Stops the pump.  

Increase 

Increases the speed of the pump. 

Decrease 

Decreases the speed of the pump. 

Other Keys See the Adjustable Frequency Drive User 
Manual. 

Reset Resets the VFD and all auxiliary devices. 

LOR Local The pump operates from Start-Stop switch 
located on the VFD. 

Off The pump stops. 

Remote The pump operates from SCADA system. 

SCADA 
Screen 
Pop-up 
Control 
Panel  

Run 
Control 

Start The pump starts and operates under the direction 
of the speed controller. 

Stop The pump stops 

Speed 
Control 

Manual The pump operates at the speed selected by the 
operators. 

Auto/Level The pump speed is automatically set by the PLC 
to achieve the flow set point entered by the 
operator. 

Lead/ 
Follow 
Control 

Lead/Stand
by 

Operator selects which pump is to be “Lead” and 
the other is, by default, “Standby”. 

Lead This pump is the first to respond to PLC “Start” 
command. 

Standby This pump will start upon failure of “Lead” pump, 
or if Lead pump is called upon, flow is zero, and 
level in the wetwell rises. 
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B. Storm Pumps: 
 

LOCATION DEVICE SELECTION DESCRIPTION 

MCC (field) On-Off Start Starts the pump. 

Stop With pump running -- Stops the pump.  

LOR Local The pump operates from Start-Stop switch 
located on the MCC. 

Off The pump stops. 

Remote The pump operates from SCADA system. 

SCADA 
Screen 
Pop-up 
Control 
Panel  

Run 
Control 

Start The pump starts and operates under the direction 
of the speed controller. 

Stop The pump stops 

Lead/ 
Follow1/
Follow2/
Follow3 
Control 

Lead/Follow Operator selects which pump is to be “Lead”, 
Follow1, Follow2, and Follow3  

Lead This pump is the first to respond to PLC “Start” 
command. 

Follow  1 

Follow 2 

Follow 3 

Additional pump will start in order of designation 
based on rising wetwell level. 

 
 C. Reservoir Pumps: 
 

LOCATION DEVICE SELECTION DESCRIPTION 

MCC (field) On-Off Start Starts the pump. 

Stop With pump running -- Stops the pump.  

LOR Local The pump operates from Start-Stop switch 
located on the MCC. 

Off The pump stops. 

Remote The pump operates from SCADA system. 

SCADA 
Screen 
Pop-up 
Control 
Panel  

Run 
Control 

Start The pump starts and operates under the direction 
of the speed controller. 

Stop The pump stops 

Lead/ 
Follow1/
Follow2/
Follow3 
Control 

Lead/Follow Operator selects which pump is to be “Lead”, 
Follow1, Follow2, and Follow3  

Lead This pump is the first to respond to PLC “Start” 
command. 

Follow  1 

Follow 2 

Follow 3 

Additional pump will start in order of designation 
based on rising wetwell level. 
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1.5 CONTROL STRATEGY OVERVIEW: 
   

There is typically a small about of drainage that continuously flows in the storm drain even without 
precipitation. This flow is diverted by means of a weir to the wet well where the Discharge Pumps 
pump it to the sewer. Only one Discharge Pump operates at any time with the speed of the pump 
modulated to keep an operator-adjustable flow set point which automatically varies based on the time 
of day [initially 1.0 cfs from 6AM to 12AM (18 hours), and 1.5 cfs from 12AM to 6AM (6 hours)].  The 
lead pump starts at a preset level in the wetwell, but only if at least 72 hours (operator adjustable) has 
elapsed since any of the Storm Pumps have operated. If the lead pump fails or flow is restricted, then 
the lead pump stops and the standby pump starts.  

 
 When the diverted flow increases to greater than the capacity of the Discharge Pump, the level in the 

wet well increases. When the wet well level rises above a preset level then the Discharge Pump shuts 
off and the Storm Pumps start. This is considered wet weather flow. Pumps are added one at a time 
as the wet well elevation rises. The Storm Pumps pump to the reservoir until the reservoir is full or the 
level decreases. Storm Pumps turn off on at a time as the wetwell level decreases.  

 
 The Reservoir Pump also discharges to the sewer. Only one Reservoir Pump operates at any time 

with the speed of t he pump modul ated t o k eep an operat or-adjustable f low s et poi nt w hich 
automatically varies based on the time of day [initially 1.0 cfs from 6AM to 12AM (18 hours), and 1.5 
cfs from 12AM to 6AM (6 hours)].  The lead pump starts when the water level in the sump reaches a 
preset level AND a Discharge Pump is not operating AND at least 72 hours (operator adjustable) has 
elapsed since any of the Storm Pumps have operated. 

 
 A. Control Strategy - Discharge Pumps: 
 
 1. Local Manual Control:  Local Manual Control occurs at the MCC. When the pump LOR at 

the MC C i s pl aced i n t he LO CAL pos ition, t he pump shall start/stop via the local 
START/STOP pushbuttons and the speed will be controlled via the VFD keypad. 

 
 2. Local Automatic Control:  None. 
 

3. PLC Automatic Control:  
 

a. The HMI shall be located remotely at the Venice Pumping Station.  
 

b. When the pump LOR at the MCC is placed in the REMOTE position and the HMI 
MANUAL/AUTO (M/A) switch is in the AUTO position, the pump shall start/stop and 
the speed shall vary based on the logic below via the SCADA system. 

 
c. The pumps shall be in LEAD or STANDBY via an HMI switch. Because there are 

only two pumps, the pump not in LEAD automatically is selected for STANDBY. 
 

d. The LEAD pump will start when the elevation in the wetwell has reached a preset 
value (elev 7.85, adjustable) and the speed shall vary via PID control to meet a flow 
setpoint.  Flow control shall be based on the Discharge Flow Meter. The setpoint for 
the flow controller will be manually input using the HMI. Pump will shutoff when the 
wetwell elev decreases to a preset level (elev 5.0, adjustable).  

 
e. Automatically switch to the Standby pump if the Lead pump fails, is prevented from 

starting, or if the flow meter reads less than 85% of the flow meter setpoint. Only one 
pump operates at any time. Alarm to SCADA when standby pump is activated.    

 
f. If the equipment was running prior to a power outage, allow the equipment to restart  

when the Utility power comes back online.   
 
 4. HMI Manual Control: When the pump LOR at the VFD is placed in the REMOTE position 

and the HMI M/A switch is in the MANUAL position, the pump shall start/stop via HMI 
START/STOP pushbuttons and the speed shall be set by an operator input HMI setpoint. 
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 5. Failure Modes: None.    
 
 6. Software Alarm: The PLC shall initiate software alarms if a pump is called, does not start, 

or does not achieve desired flow, or when the standby pump is activated, after a tunable 
setpoint [10 sec] time delay.  

 
 7. Hardware Interlocks: When the LOS at the MCC is pressed, the pump shall be stopped 

and shall not be permitted to operate until the LOS is released. 
 
  The pumps have a dedicated low-low level float switch (elev 4.5). When activated, this 

switch turns off all discharge pumps and alarms to SCADA.  
 
  The pumps have a dedicated moisture switch at the MCC. When activated, the latched 

switch turns off discharge pump and alarms to SCADA. The pumps will not turn back on 
until the manual reset button has been pressed to unlatch the switch. 

 
 8. Software I nterlocks: T he D ischarge P umps c annot operat e w hen any  of  t he S torm 

Pumps are operating or when any storm pump has operated in the past 72 hours.  
 
 9. Out of Service Status: Operators may place individual equipment OUT OF SERVICE.  

When t agged O UT O F S ERVICE, t he s elected equi pment s hall be i nhibited from 
operation from the PLC and shall have all associated alarms inhibited. 

 
 B. Control Strategy - Storm Pumps: 
 
 1. Local Manual Control: Local Manual Control occurs at the MCC. When the pump LOR at 

the MC C i s pl aced i n t he LO CAL pos ition, t he pump shall start/stop via the local 
START/STOP pushbuttons. 

  
 2. Local Automatic Control: None. 
 

3. PLC Automatic Control:  
 

a. The HMI shall be located remotely at the Venice Pumping Station.  
 

b. The pumps shall be in LEAD, FOLLOW 1, FOLLOW 2 or FOLLOW 3 via an HMI 
designation for each pump. The pumping system shall be placed in automatic mode 
at the HMI via a M/A switch. When the pump LOR at  the MCC is placed in the 
REMOTE position and the HMI M/A switch is in the AUTO position, the pumps shall 
start/stop based on the logic below via the SCADA system. 

  
c. The LEAD pump will start when the level in the wetwell increases to reach a preset 

value (elev 8.5, adjustable), and FOLLOW pumps will start in numerical order as the 
wetwell level increases to additional preset values (elev 8.83, 9.16, 9.5, adjustable). 

 
d. Pumps will s hutoff i n rev erse order w hen t he w etwell el ev dec reases t o pres et 

elevations (9.16, 8.83, 8.5 and 7.4, adjustable).  
 

e. If a pump fails or is prevented from starting, automatically switch to the next pump in 
the start sequence. Alarm to SCADA when this occurs.    

 
f. If the equipment was running prior to a power outage, allow the equipment to restart 

when the Utility power comes back online.   
 
 4. HMI Manual Control: When the pump LOR at the MCC is placed in the REMOTE position 

and the HMI M/A switch is in the MANUAL position, each pump shall start/stop via HMI 
START/STOP pushbuttons. 
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 5. Failure Modes: None.    
 
 6. Software Alarm: The PLC shall initiate a software alarms if the pump is called and does 

not start after a tunable setpoint [10 sec] time delay.  
 

7. Hardware Interlocks:  
 

a. When the LOS at the MCC is pressed, the pump shall be stopped and shall not be 
permitted to operate until the LOS is released. 

 
b. The pumps have a dedicated low-low level float switch (elev 4.5) in the wet well. 

When activated, this switch turns off all storm pumps and alarms to SCADA.  
 

c. There is a high-high float switch in the reservoir (elev 21.0). When activated, this 
switch turns off all Storm Pumps and alarms to SCADA. 

 
d. The pumps have a dedi cated moisture switch at  the MCC. When activated, the 

latched switch turns off storm pump and alarms to SCADA. The pumps will not turn 
back on until the manual reset button has been pressed to unlatch the switch. 

 
 8. Software Interlocks: When the reservoir is full (elev 20.0, adjustable) the Storm Pumps 

cannot operate.  
 
 9. Out of Service Status: Operators may place individual equipment OUT OF SERVICE.  

When t agged O UT O F S ERVICE, t he s elected equi pment s hall be i nhibited from 
operation from the PLC and shall have all associated alarms inhibited. 

 
 C. Control Strategy - Reservoir Pumps: 
 
 1. Local Manual Control: Local Manual Control occurs at the MCC. When the pump LOR at 

the MC C i s pl aced i n t he LO CAL pos ition, t he pump shall start/stop via the local 
START/STOP pushbuttons and the speed will be controlled via the VFD keypad. 

 
 2. Local Automatic Control:  None. 
 
 3. PLC Automatic Control:  

 
a. The HMI shall be located remotely at the Venice Pumping Station.  

 
b. When the pump LOR at the VFD is placed in the REMOTE position and the HMI M/A 

switch is in the AUTO position, the pump shall start/stop and the speed shall vary 
based on the logic below via the SCADA system. 

 
c. The pumps shall be in LEAD or STANDBY via an HMI switch. Because there are 

only two pumps, the pump not in LEAD automatically is selected for STANDBY. 
 
d. The LEAD pump will start when the elevation in the wetwell has reached a preset 

value (elev 4.25, adjustable) and the speed shall vary via PID control to meet a flow 
setpoint.  Flow control shall be based on the Reservoir Flow Meter. The setpoint for 
the flow controller will be manually input using the HMI. Pump will shutoff when the 
wetwell elev decreases to a preset elev (1.5, adjustable).  

 
e. Automatically switch to the Standby pump if the Lead pump fails, is prevented from 

starting, or if the flow meter reads less than 85% of the flow meter setpoint. Only one 
pump operates at any time. Alarm to SCADA when standby pump is activated.    
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f. In the event of  a pow er outage, al low the equipment to restart when the facility 
restarts under Utility power, if it was running before the power outage occurred.   

 
 4. HMI Manual Control: When the pump LOR at the VFD is placed in the REMOTE position 

and the HMI M/A switch is in the MANUAL position, the pump shall start/stop via HMI 
START/STOP pushbuttons and the speed shall be set by an operator input HMI setpoint. 

 
 5. Failure Modes: None.    
 
 6. Software Alarm: The PLC shall initiate software alarms if a pump is called, does not start, 

or does not achieve desired flow, or when the standby pump is activated, after a tunable 
setpoint [10 sec] time delay.  

 
7. Hardware Interlocks:  

 
a. When the LOS at the MCC is pressed, the pump shall be stopped and shall not be 

permitted to operate until the LOS is released. 
 
b. The pumps have a dedicated low-low level float switch (elev (-)0.67) in the sump. 

When activated, this switch turns off all reservoir pumps and alarms to SCADA.  
 
c. The pumps have a dedi cated moisture switch at  the MCC. When activated, the 

latched switch turns off the reservoir pump and alarms to SCADA. The pump will not 
turn back on until the manual reset button has been pressed to unlatch the switch. 

 
 8. Software Interlocks: The Reservoir Pumps cannot operate when any of the Storm Pumps 

are operating, when any storm pump has operated in the past 72 hours, or when the 
Discharge Pumps are operating. 

 
 9. Out of Service Status: Operators may place individual equipment OUT OF SERVICE.  

When t agged O UT O F S ERVICE, t he s elected equi pment s hall be i nhibited from 
operation from the PLC and shall have all associated alarms inhibited. 

 
 D. Auxilliary Systems:  
 
 1. Flow Meters:  

 
a. There is a f low meter for the Discharge pumps and for the Reservoir pumps. The 

PLC shall totalize the flowrate (display on MHI) and initiate an alarm if the totalized 
flowrate is great er t han t he f low s et poi nts ei ther t he D ischarge pumps  or t he 
Reservoir pumps (1.0 cfs or 1.5 cfs, depending on time of day).  The PLC shall also 
calculate the total flow (volume) pumped by the Discharge and Reservoir pumps and 
display an ongoing total. 

 
b. Alarm shall be initiated for flow meter failure ( 0<4mA signal).  

 
 2. Level Indication: At the HMI, provide level indication for the stormwater pumping station 

wetwell, the wetwell upstream of the pumping station bar rack, the reservoir, and the 
reservoir sump. Alarm shall be activated at HMI for high reservoir level (20.0, adjustable).  

 
1.6 SCADA MONITORING AND DISPLAY:   
 
 A. The following monitoring and display items are considered a minimum. Additional items may be 

required if needed to fulfill the control and indication of the system indicated elsewhere.  
 

1. Indications and Recordings: 
 

Pump ready status (8X) 
Pump running status (8X) 
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Pump in remote status (8X) 
Pumping Station wet well level (2X) 
Reservoir sump wet well level 
Reservoir level 
Discharge pump flow rate 
Reservoir pump flow rate 
Totalized flow rate 
Totalized flow 
Delay time before discharging to sewer 
Flow Rate set points with applicable hours 
Pump start and stop levels (3X) 
Manual/Auto status 
Local/Remote status 
ATS normal power status (2x) 
PLC normal status 
RIO normal status 

 
2. Alarms/Annunciations: 
 

Pump common failure (8X) 
Standby pump operation (2X) 
Storm Pump low low level 
Discharge pump low low level 
Reservoir pump low low level 
Flow meter failure (2X) 
High totalized flow 
ATS fault (2X) 
PLC failure 
UPS low batt (2X) 
RIO failure 

 
 
 

* * * * *  
 




