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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

320 West 4th Street, Suite 200, Los Angeles

FACT SHEET

WASTE DISCHARGE REQUIREMENTS
FOR

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY
(POMONA WATER RECLAMATION PLANT)

NPDES No. CA0053619
Public Notice No. : R4-2004-015

FACILITY ADDRESS FACILITY MAILING ADDRESS
Pomona Water Reclamation Plant County Sanitation Districts of Los 

     Angeles County
295 Humane Way 1955 Workman Mill Road
Pomona, CA 91766 Whittier, CA 90601

Contact: Victoria Conway
Telephone: (562) 699-7411

I. Public Participation

1. The California Regional Water Quality Control Board, Los Angeles Region
(Regional Board) is considering the issuance of waste discharge requirements
(WDRs) that will serve as a National Pollutant Discharge Elimination System
(NPDES) permit for the above-referenced facility.  As an initial step in the WDR
process, the Regional Board staff has developed tentative WDRs.  The Regional
Board encourages public participation in the WDR adoption process.

A. Public Comment Period

The staff determinations are tentative.  Interested persons are invited to
submit written comments on the tentative WDRs for the County Sanitation
Districts of Los Angeles County (CSDLAC or Discharger), Pomona Water
Reclamation Plant (Pomona WRP).  Comments should be submitted either
in person or by mail to:

Executive Officer
California Regional Water Quality Control Board
Los Angeles Region
320 West 4th Street, Suite 200
Los Angeles, CA 90013

To be fully responded to by staff and considered by the Regional Board,
written comments regarding the revised tentative Order should be received
at the Regional Board offices by 5:00 p.m. on May 26, 2004.
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The discharger submitted comments to the RWQCB based on previous tentative
permits mailed to them.  However, previous tentative permits contained limits been
based on the United States Environmental Protection Agency’s (USEPA) Technical
Support Document. The Regional Board staff has incorporated some of the
discharger’s suggestions into this tentative.

B. Public Hearing

The Regional Board will hold a public hearing on the tentative WDRs
during its regular Board meeting on the following date and time and at the
following location:

Date: June 10, 2004
Time: 9:00 a.m.
Location: Council Chambers
  Metropolitan Water District of Southern California

Board Room
  700 N. Alameda Street
  Los Angeles, California

Interested persons are invited to attend.  At the public hearing, the
Regional Board will hear testimony, if any, pertinent to the discharge,
WDRs, and permit.  Oral testimony will be heard; however, for accuracy of
the record, important testimony should be in writing.

Please be aware that dates and venues may change. Our web address is
www.swrcb.ca.gov/rqcb4 where you can access the current agenda for
changes in dates and locations.

C. Information and Copying

Copies of the tentative WDRs and NPDES permit, report of waste discharge,
Fact Sheet, comments received, and other documents relative to this
tentative WDRs and permit are available at the Regional Board office. 
Inspection and/or copying of these documents are by appointment
scheduled between 8:00 a.m. and 4:50 p.m., Monday through Friday,
excluding holidays.  For appointment, please call the Los Angeles Regional
Board at (213) 576-6600.

D. Register of Interested Persons

Any person interested in being placed on the mailing list for information
regarding this NPDES permit should contact the Regional Board, reference
this facility, and provide a name, address, and phone number.

E. Waste Discharge Requirements Appeals

Any aggrieved person may petition the State Water Resources Control
Board to review the decision of the Regional Board regarding the final



Pomona Water Reclamation Plant CA0053619
Fact Sheet

F-3

WDRs.  The petition must be submitted within 30 days of the Regional
Board’s action to the following address:

State Water Resources Control Board
Office of Chief Counsel
ATTN: Elizabeth Miller Jennings
P.O. Box 100
Sacramento, CA 95812

II. PURPOSE OF ORDER

CSDLAC discharges tertiary-treated wastewater, from the Pomona WRP under Order No.
95-078, adopted by this Regional Board on June 12, 1995.  That Order served as the
permit under the National Pollutant Discharge Elimination System (NPDES No.
CA0053619). The Discharger’s permit was administratively extended beyond the May 10,
2000, expiration date.  CSDLAC filed a Report of Waste Discharge (ROWD) and applied
to the Regional Board for renewal of its WDRs and NPDES permit on November 15,
1999.  This WDR and NPDES permit will expire on May 10, 2009.

III. FACILITY AND TREATMENT PROCESS DESCRIPTION

1. The Pomona WRP is one of eleven publicly owned treatment works (POTWs)
(Saugus, Valencia, Whittier Narrows, Pomona, La Cañada, Long Beach, Los
Coyotes, San Jose Creek, Lancaster, Palmdale, and Joint Water Pollution Control
Plant) owned and operated by CSDLAC.  The Pomona WRP is a tertiary
treatment facility located at 295 Humane Way, Pomona, California. The plant has a
dry weather average design capacity of 15 million gallons per day (mgd), but only
discharges an average of 1.89 mgd (the Year 2002) of tertiary treated municipal
wastewater to San Jose Creek, at Pomona, California. The Pomona WRP is a
part of CSDLAC’s regional system, known as the Joint Outfall System (JOS),
which includes seven treatment plants. The upstream treatment plants (Whittier
Narrows, Pomona, La Cañada, Long Beach, Los Coyotes, and San Jose Creek)
are connected to the Joint Water Pollution Control Plant (JWPCP) located in
Carson. This system allows biosolids, solids, and excess flows from the Pomona
WRP to be diverted to the JWPCP for treatment and disposal.  Figure 1 shows the
vicinity map for the Pomona WRP.

2. The Pomona WRP serves a population of approximately 113,100 people.  Flow to
the plant consists of domestic, commercial and industrial wastewater.  According
to CSDLAC’s Preliminary Local Limits Evaluation, prepared on November 8, 1996,
industrial wastewater represents approximately 4.7% of the total flow to the plant. 
Discharges to the collection system from industry include discharges from metal
finishers (40 CFR Part 433), pulp, paper, and paper board manufacturers (40 CFR
Parts 430 and 431), textile mills (40 CFR Parts 410), aluminum forming (40 CFR
Part 467), and electroplaters (40 CFR Part 413).

3. The United States Environmental Protection Agency (USEPA) and the Regional
Board have classified Pomona WRP as a major discharger.  It has a Threat to
Water Quality and Complexity Rating of 1-A, pursuant to Section 2200, Title 23,
CCR.
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4. Pursuant to 40 CFR, Part 403, the Pomona WRP developed, and has been
implementing, an industrial wastewater Pretreatment Program, which has been
approved by USEPA and the Regional Board.

5. Treatment at the Pomona WRP consists of primary sedimentation,
nitrification/denitrification (NDN) activated sludge biological treatment, secondary
sedimentation with coagulation, inert media filtration, chlorination and
dechlorination. No facilities are provided for solids processing at the plant. Sewage
solids separated from the wastewater are returned to the JOS trunk sewer for
conveyance to JWPCP for treatment and disposal.  Figure 2 depicts the
schematic of the Pomona WRP wastewater flow.

A. Primary sedimentation. The main objective of primary sedimentation is to
remove solids from the wastewater by gravity.  The heavier solids
(settleable solids) precipitate out and are scraped out of the primary
sedimentation basin.  The lighter solids float to the top and are skimmed
off.  However, some solids remain in suspension.

B. NDN Activated sludge. The activated sludge process is a treatment system
in which the incoming wastewater is mixed with existing biological floc
(microorganisms, bugs, or activated sludge) in an aeration basin. 
Activated sludge converts non-settleable and dissolved organic
contaminants into biological floc, which can then be removed from the
wastewater with further treatment.  The nitrification process converts
ammonia nitrogen into nitrate plus nitrite nitrogen (inorganic nitrogen).  The
denitrification process converts the inorganic nitrogen into gaseous
nitrogen, thus removing it from the wastewater.

C. Secondary sedimentation with coagulation. The main objective of
secondary sedimentation is to remove biological floc from the wastewater. 
Chemicals, such as aluminum sulfate (alum), may be added as part of the
treatment process to enhance solids removal.  Alum causes the biological
floc to combine into larger clumps (coagulate).  This makes it easier to
remove the floc.

D. Inert media filtration.  The filtration process is used to remove or reduce
suspended or colloidal matter from a liquid stream, by passing the water
through a bed of graded granular material. Filters remove the solids that
the secondary sedimentation process did not remove, thus, improving the
disinfection efficiency and reliability.

 
E. Chlorination. In the past, gaseous chlorine was used as a disinfectant in

the Pomona WRP. However, gaseous chlorine was replaced by liquid
sodium hypochlorite.  Disinfectant is added to the treated effluent prior to
the filters to destroy bacteria, pathogens and viruses, and to minimize algal
growth in the filters. Additional disinfectant may be dosed prior to the
serpentine chlorine contact chamber.

F. Dechlorination. Prior to discharge, sodium bisulfite is added to the treated
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effluent to remove residual chlorine.

G. Sludge. No facilities are provided for solids processed at the plant. All
sewage solids separated from the wastewater are returned to the trunk
sewer for conveyance to CSDLAC’s Joint Water Pollution Control Plant
(JWPCP), where treatment and disposal occur, under Order No. 97-090
(NPDES No. CA0053813).

In order to achieve compliance with the ammonia Basin Plan objectives, CSDLAC
retrofitted the activated sludge treatment units at the Pomona WRP for NDN
treatment. The NDN modifications were completed on June 11, 2003.

However, recent scientific investigations have found that the disinfection of the
filtered activated sludge NDN effluent and increased polymer dosing generates n-
nitrosodimethylamine (NDMA) as a byproduct.  To date, ultra violet (UV) oxydation
is the only available technology capable of destroying NDMA in wastewater.
Currently, CSDLAC is conducting a UV disinfection pilot project at the Whittier
Narrows WRP in an effort to eliminate in-plant generation of NDMA.  Pending the
outcome of this pilot study, the disinfection process at the Pomona WRP, and
other CSDLAC WRPs, may be changed from chlorination to UV.  The purpose of
installing and operating the UV disinfection systems, will be to restore NDMA
concentrations to their pre-NDN levels, for the continued protection of local
groundwater, and to prevent the formation of other chlorination disinfection
byproducts, such as cyanide and trihalomethanes.

6. Water Recycling Facility. The treated effluent is also regulated under Water
Recycling Requirements (WRRs) contained in Order No. 81-34, adopted by this
Board on July 27, 1981.  The WRRs were re-adopted on May 12, 1997, by Board
Order No. 97-072.  In 2002, an average of 7.14 mgd of treated effluent was
recycled.

Recycled water is used for irrigation of landscapes, impoundments and
agricultural crops, for fire protection, livestock watering, dust control, in cooling
towers, and in paper manufacturing.  The Los Angeles County Department of
Public Works uses the recycled water for groundwater recharge at the San
Gabriel River Spreading Grounds and the Rio Hondo Spreading Grounds.  As
described in subsequent findings, the recharge is regulated under a separate
permit (Regional Board Order No. 91-100).  CSDLAC is promoting additional
reuse options for the treated effluent.

7. Storm Water Management. CSDLAC does not treat storm water runoff at the
Pomona WRP, except for stormwater infiltration and inflows in the sewer and
stormwater that traverses the treatment tanks.  It has developed a Storm Water
Pollution Prevention Plan (SWPPP) for storm water that does not enter the
treatment system.

 IV. DISCHARGE OUTFALL AND RECEIVING WATER DESCRIPTION
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1. The Pomona WRP discharges tertiary-treated municipal and industrial wastewater
to the South Fork of San Jose Creek, through Discharge Serial No. 001
(approximate coordinates: Latitude 34o 03' 18", Longitude 117o 47' 43").  The
South Fork San Jose Creek is tributary to the San Jose Creek and thence to the
San Gabriel River, a water of the United States, at a point near the interchange of
the Pomona Freeway and the San Gabriel River, above the estuary, within San
Gabriel River Watershed.

2. During dry weather (May 1 – October 31), the primary sources of water flow in the
receiving waters, downstream of the discharge point, are the Pomona WRP
effluent and other NPDES-permitted discharges, including urban runoff conveyed
through the municipal separate storm sewer system (MS4).  Storm water and
urban runoff from MS4 are regulated under an NPDES permit, Waste Discharge
Requirements for Municipal Storm Water and Urban Runoff Discharges Within the
County of Los Angeles (LA Municipal Permit), NPDES Permit No. CAS004001.

3. The Los Angeles County Flood Control District channelized portions of the San
Gabriel River and San Jose Creek to convey and control floodwater, and to
prevent damage to homes located adjacent to the river. Although not their main
purpose, the San Gabriel River and San Jose Creek convey treated wastewater
along with floodwater, and urban runoff.  The South Fork of San Jose Creek is
concrete-lined at the point of discharge, however, further downstream before its
confluence with the San Gabriel River, San Jose Creek is unlined (near receiving
water station R-D). Groundwater recharge occurs both incidentally and through
separate WRRs for groundwater recharge, in these unlined areas of the San
Gabriel River where the underlying sediments are highly transmissive to water as
well as pollutants. The Water Replenishment District of Southern California
recharges the Rio Hondo and San Gabriel Spreading Grounds, located in the
Montebello Forebay, with water purchased from CSDLAC’s Whittier Narrows,
Pomona, and San Jose Creek WRPs, under WRR Order No. 91-100, adopted by
the Board on September 9, 1991.

Notwithstanding that segments located further downstream of the discharge are
concrete-lined, the watershed supports a diversity of wildlife, particularly an
abundance of avian species such as the Least Bell’s Vireo, Tricolored Blackbird,
and California Gnatcatcher.  Aquatic life, such as fish, invertebrates, and algae
exist in the San Gabriel River Watershed.

4. As described in the State of the Watershed Report, the San Gabriel River drains a
689 square mile area of eastern Los Angeles County; its headwaters originate in
National Forest lands in the San Gabriel Mountains.  The San Gabriel River
watershed consists of extensive areas of undisturbed riparian and woodland
habitats in its upper reaches.  The U.S. Congress has set aside a wilderness area
in much of the West and East Forks of the San Gabriel River.  Towards the middle
of the watershed, large spreading grounds are used to recharge groundwater
basins.  The watershed is hydraulically connected to the San Gabriel River
Watershed through the Whittier Narrows Reservoir. Nurseries and small stable
areas are located along channelized portions of the river.  The lower part of the
San Gabriel River Watershed is heavily urbanized.



Pomona Water Reclamation Plant CA0053619
Fact Sheet

F-7

V. DISCHARGE QUALITY DESCRIPTION
 

1. From June 1995 to December 2003, the Discharger’s discharge monitoring
reports showed the following:

A. treated wastewater average annual flow rate of 2.51 mgd;

B. average annual removal rate of 97.6% and >99%, of BOD and total
suspended solids, respectively; and,

C. 7-day median and daily maximum coliform values as <1 CFU/100 ml in the
treated wastewater.

2. Based on data submitted in the 2002 Annual Summary Report, Table 1 represents
the characteristics of the effluent discharged.  (The “<” symbol indicates that the
pollutant was not detected (ND) at that concentration level.)  Attachment D
contains more extensive statistical analyses of the effluent priority pollutants data
from July 1995 to December 2003.

Table 1
Effluent Characteristics

CTR# Constituent Unit Average or Range Maximum Minimum
Flow mgd 1.89 4.49 0.2
pH pH units 7.3 7.5 7.3
Temperature- (Nov. – April)
                       (May – Oct.)

°F
°F

72   winter
80   summer

75
83

71
75

BOD5 20°C mg/L 4 6 <3
Suspended solids mg/L 1 2 <1
Settleable solids ml/L <0.1 <0.1 <0.1
Total dissolved solids mg/L 545 573 489
Chloride mg/L 139 158 117
Sulfate mg/L 69 86 58
Boron mg/L 0.47 0.52 0.43
Total Phosphate mg/L 1.2 1.4 0.9
Turbidity NTU 1.4 1.7 0.9
Oil and grease mg/L <4 -<5 <5 <4
Fluoride mg/L 0.37 0.45 0.31
MBAS mg/L 0.14 0.3 0.07
Ammonia-N mg/L 13.9 19.3 7.35
Organic-N mg/L 2.0 4.8 0.7
Nitrate-N mg/L 1.15 4.9 0.1
Nitrite-N mg/L 1.89 3.75 0.22
Total Nitrogen mg/L 19.03 22.03 15.29
Total residual chlorine mg/L <0.52 0.69 <0.07

1 Antimony µg/L <0.5 – 1.3 1.3 <0.5
2 Arsenic µg/L <1 – 2.4 2.4 <1
3 Beryllium µg/L <0.5 <0.5 <0.5
4 Cadmium µg/L <0.4 <0.4 <0.4
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CTR# Constituent Unit Average or Range Maximum Minimum
5a Chromium III
5b Chromium VI

Total Chromium µg/L <10 <10 <10
6 Copper µg/L <8 14 14 <8

Iron µg/L <50 <50 <50
7 Lead µg/L <2 - 2 2 <2
8 Mercury µg/L <0.04 -<0.1 <0.04 <0.1
9 Nickel µg/L <20 <20 <20
10 Selenium µg/L <1 <1 <1
11 Silver µg/L <0.24 – 0.49 0.49 <0.24
12 Thallium µg/L <1 <1 <1
13 Zinc µg/L 60 80 50
14 Cyanide µg/L <5 - <10 <10 <5
16 2,3,7,8-TCDD (Dioxin) µg/L <3.8 - <3.9 <3.8 <3.9
17 Acrolein µg/L <2 - <10 <10 <2
18 Acrylonitrile µg/L <2 - <5 <5 <2
19 Benzene µg/L <0.5 <0.5 <0.5
20 Bromoform µg/L <0.5 – 0.6 0.6 <0.5
21 Carbon tetrachloride µg/L <0.5 <0.5 <0.5
22 Chlorobenzene µg/L <0.5 <0.5 <0.5
23 Dibromochloromethane µg/L <0.5 – 0.5 0.5 <0.5
24 Chloroethane µg/L <0.5 <0.5 <0.5
25 2-Chloroethylvinyl ether µg/L <0.5 <0.5 <0.5
26 Chloroform µg/L 5 10 2.5
27 Bromodichloromethane µg/L <0.5 – 1.5 1.5 <0.5
28 1,1-Dichloroethane µg/L <0.5 <0.5 <0.5
29 1,2-Dichloroethane µg/L <0.5 <0.5 <0.5
30 1,1-Dichloroethylene µg/L <0.5 <0.5 <0.5
31 1,2-Dichloropropane µg/L <0.5 <0.5 <0.5
32 1,3-Dichloropropylene µg/L <0.5 <0.5 <0.5
33 Ethylbenzene µg/L <0.5 <0.5 <0.5
34 Methyl bromide (Bromomethane) µg/L <0.5 - <1 <1 <0.5
35 Methyl chloride (Chloromethane) µg/L <0.5 <0.5 <0.5
36 Methylene chloride µg/L <1 - <0.5 <1 <0.5
37 1,1,2,2-Tetrachloroethane µg/L <0.5 <0.5 <0.5
38 Tetrachloroethylene µg/L <0.5 <0.5 <0.5
39 Toluene µg/L <0.5 <0.5 <0.5
40 1,2-Trans-dichloroethylene µg/L <0.5 <0.5 <0.5
41 1,1,1-Trichloroethane µg/L <0.5 <0.5 <0.5
42 1,1,2-Trichloroethane µg/L <0.5 <0.5 <0.5
43 Trichloroethylene µg/L <0.5 <0.5 <0.5
44 Vinyl chloride µg/L <0.5 <0.5 <0.5
45 2-Chlorophenol µg/L <1 - <5 <5 <1
46 2,4-Dichlorophenol µg/L <1 - <5 <5 <1
47 2,4-Dimethylphenol µg/L <2 <2 <2
48 2-Methyl-4,6-dinitrophenol µg/L <5 <5 <5
49 2,4-Dinitrophenol µg/L <5 <5 <5
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CTR# Constituent Unit Average or Range Maximum Minimum
50 2-Nitrophenol µg/L <1 - <10 <10 <1
51 4-Nitrophenol µg/L <1 - <10 <10 <1
52 3-Methyl-4-chlorophenol µg/L <1 <1 <1
53 Pentachlorophenol µg/L <1 - <5 <5 <1
54 Phenol µg/L <1 <1 <1
55 2,4,6-Trichlorophenol µg/L <1 - <10 <10 <1
56 Acenaphthene µg/L <1 <1 <1
57 Acenaphthylene µg/L <1 - <10 <10 <1
58 Anthracene µg/L <1 - <10 <10 <1
59 Benzidine µg/L <5 <5 <5
60 Benzo(a)anthracene µg/L <1 - <5 <5 <1
61 Benzo(a)pyrene µg/L <0.0031 <0.0031 <0.0031
62 Benzo(b)fluoranthene µg/L <0.0031-0.014 <0.014 <0.0031
63 Benzo(g,h,i)perylene µg/L <1 - <5 <5 <1
64 Benzo(k)fluoranthene µg/L <0.0031- 0.01 0.01 <0.0031
65 Bis(2-chloroethoxy)methane µg/L <1 - <5 <5 <1
66 Bis(2-chloroethyl)ether µg/L <1 <1 <1
67 Bis(2-chloroisopropyl)ether µg/L <1 - <2 <2 <1
68 Bis(2-ethylhexyl)phthalate µg/L <1 - <5 <5 <1
69 4-Bromophenyl phenyl ether µg/L <1 - <5 <5 <1
70 Butylbenzyl phthalate µg/L <1 - <10 <10 <1
71 2-Chloronaphthalene µg/L <1 - <10 <10 <1
72 4-Chlorophenyl phenyl ether µg/L <1 - <5 <5 <1
73 Chrysene µg/L <0.0031 – 0.0049 0.0049 <0.003
74 Dibenzo(a,h)anthracene µg/L <0.006 – 0.007 0.007 <0.006
75 1,2-Dichlorobenzene µg/L <1 - <2 <2 <1
76 1,3-Dichlorobenzene µg/L <1 <1 <1
77 1,4-Dichlorobenzene µg/L <1 – 1.1 1.1 <1
78 3,3’-Dichlorobenzidine µg/L <5 <5 <5
79 Diethyl phthalate µg/L <1 - <2 <2 <1
80 Dimethyl phthalate µg/L <1 - <2 <2 <1
81 Di-n-butyl phthalate µg/L <1 - <10 <10 <1
82 2,4-Dinitrotoluene µg/L <1 - <5 <5 <1
83 2,6-Dinitrotoluene µg/L <1 - <5 <5 <1
84 Di-n-octyl phthalate µg/L <1 - <10 <10 <1
85 1,2-Diphenylhydrazine µg/L <1 <1 <1
86 Fluoranthene µg/L <1 <1 <1
87 Fluorene µg/L <1 - <10 <10 <1
88 Hexachlorobenzene µg/L <1 <1 <1
89 Hexachlorobutadiene µg/L <1 <1 <1
90 Hexachlorocyclopentadiene µg/L <5 <5 <5
91 Hexachloroethane µg/L <1 <1 <1
92 Indeno(1,2,3-cd)pyrene µg/L 0.006 – 0.014 0.014 0.006
93 Isophrone µg/L <1 <1 <1
94 Naphthalene µg/L <1 <1 <1
95 Nitrobenzene µg/L <1 <1 <1
96 N-Nitrosodimethylamine (NDMA) µg/L <1 - <5 <5 <1
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CTR# Constituent Unit Average or Range Maximum Minimum
97 N-Nitrosodi-n-propylamine µg/L <1 - <5 <5 <1
98 N-Nitrosodiphenylamine µg/L <1 <1 <1
99 Phenanthrene µg/L <1 - <5 <5 <1
100 Pyrene µg/L <1 - <10 <10 <1
101 1,2,4-Trichlorobenzene µg/L <1 - <5 <5 <1
102 Aldrin µg/L <0.01 <0.01 <0.01
103 alpha-BHC µg/L <0.01 <0.01 <0.01
104 beta-BHC µg/L <0.01 <0.01 <0.01
105 gamma-BHC (Lindane) µg/L <0.01 – 0.01 0.01 <0.01
106 delta-BHC µg/L <0.01 <0.01 <0.01
107 Chlordane µg/L <0.05 <0.05 <0.05
108 4,4’-DDT µg/L <0.01 <0.01 <0.01
109 4,4’-DDE µg/L <0.01 <0.01 <0.01
110 4,4- DDD µg/L <0.01 <0.01 <0.01
111 Dieldrin µg/L <0.01 <0.01 <0.01
112 alpha-Endosulfan µg/L <0.01 <0.01 <0.01
113 beta-Endosulfan µg/L <0.01 <0.01 <0.01
114 Endosulfan sulfate µg/L <0.1 <0.1 <0.1
115 Endrin µg/L <0.01 <0.01 <0.01
116 Endrin aldehyde µg/L <0.04 <0.04 <0.04
117 Heptachlor µg/L <0.01 <0.01 <0.01
118 Heptachlor epoxide µg/L <0.01 <0.01 <0.01

Polychlorinated biphenyls (PCBs)

119        Aroclor 1016 µg/L <0.1 <0.1 <0.1
120        Aroclor 1221 µg/L <0.1 <0.1 <0.1
121        Aroclor 1232 µg/L <0.1 <0.1 <0.1
122        Aroclor 1242 µg/L <0.1 <0.1 <0.1
123        Aroclor 1248 µg/L <0.1 <0.1 <0.1
124        Aroclor 1254 µg/L <0.05 <0.05 <0.05
125        Aroclor 1260 µg/L <0.1 <0.1 <0.1
126 Toxaphene µg/L <0.5 <0.5 <0.5

MTBE µg/L <0.5 – 1.5 1.5 <0.5

3. The Discharger’s effluent demonstrated chronic toxicity during the last permit
cycle. Based on this information, the Regional Board has determined that there is
a reasonable potential that the discharge will cause toxicity in the receiving water.
 However, the circumstances warranting a numeric chronic toxicity effluent
limitation when there is reasonable potential were reviewed by the State Water
Resources Control Board (State Board) in SWRCB/OCC Files A-1496 & A-
1496(a) [Los Coyotes/Long Beach Petitions].  On September 16, 2003, at a public
hearing, the State Board adopted Order No. WQO 2003-0012, deferring the issue
of numeric chronic toxicity effluent limitations until Phase II of the SIP is adopted. 
In the mean time, the State Board replaced the numeric chronic toxicity limit with a
narrative effluent limitation and a 1 TUc trigger, in the Long Beach and Los
Coyotes WRP NPDES permits.  This permit contains a similar chronic toxicity
effluent limitation.  This Order also contains a reopener to allow the Regional
Board to modify the permit, if necessary, consistent with any new policy, law, or
regulation.
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4. N-Nitrosodimethylamine (NDMA)

A. NDMA is a by-product found in the effluent of POTWs, which use
chlorination as a primary form of disinfection.  There was RPA (Tier 3) for the
Pomona WRP effluent to exceed the CTR human health organisms only
criteria, therefore a CTR-based effluent limitation was included in this Order.
NDMA has been detected every month in the final effluent since July 2000,
when DHS directed the Discharger to initiate monthly NDMA sampling.  The
highest detected concentration of NDMA at the Pomona WRP was 1266
ng/L (on February 11, 2002). This concentration exceed DHS’ Action Level
of 10 ng/L for drinking water by a factor of up to 120.

B. In addition to the recharge of effluent that occurs in unlined portions of the
San Gabriel River and San Jose Creek, the Water Replenishment District
recharges the Rio Hondo and San Gabriel Spreading Grounds, located in
the Montebello Forebay, with effluent purchased from CSDLAC’s Pomona,
Whittier Narrows and San Jose Creek WRPs, under WRRs (Order No. 91-
100), adopted by the Regional Board on September 9, 1991.  Although there
were data presented to both the Regional Board and DHS that there is
significant attenuation by both soil and sunlight in the spreading basins
located approximately 20 miles away from the Pomona WRP, recent data
from monitoring wells located at the Rio Hondo Speading Ground have
detected increasing NDMA concentrations below the AL.  Monitoring wells
located at the San Gabriel Spreading Grounds have detected increasing
concentrations of NDMA above the AL (up to 460 ng/L, on 10/23/03).

C. There has not been any site-specific groundwater monitoring data (for those
areas underlying the reaches of the San Jose Creek and San Gabriel River
recharged by the Pomona WRP’s effluent) submitted to the Regional Board
to determine if an attenuation factor should be applied. Groundwater is
thought to occur at approximately 60 feet below ground surface.

D. On April 15, 2004, CSDLAC submitted information to the Regional Board
detailing the measures they have taken and plan to take to address NDMA.
The following table summarizes the major efforts:

Project Timeline
Source Control/Pollution Prevention 1980’s - ongoing
Study NDMA formation process in POTWs 2000 - ongoing
Divert filter backwash water to the JWPCP Plant June 2002 - ongoing
Optimize chlorination disinfection chemical usage March 2004
Obtain laboratory equipment more sensitive analytical detection
levels

June 2004

Optimize polymer usage June 2004
Conduct site specific hydrologic modeling and study attenuation of
NDMA in GW basins through Soil Aquifer Treatment

June 2004 – June 2007

Study destruction of NDMA by photolysis at Long Beach WRP Fall 2004
UV Pilot Project at Whittier Narrows WRP
• Preliminary Investigation Oct. 2003 – April 2004
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Project Timeline
• Research
• UV Equipment procurement
• Design of UV facilities
• Construction
• Full scale evaluation

Jan. 2004 – Feb. 2005
June 2004 – Oct. 2005
April 2004 – July 2005
July 2005 – Aug. 2006
June 2006 – June 2007

Collaborative Studies
• Removal/destruction of NDMA and its precursors in WTPs
• Low cost analytical methods for measuring NDMA
• Fate and transport of NDMA in irrigation reuse water 

Jan. 2001 – Sept. 2004
Nov. 2002 – Aug. 2004
April 2003 – Oct. 2005

VI. APPLICABLE LAWS, PLANS, POLICIES, AND REGULATIONS
 

 The requirements contained in the proposed Order are based on the requirements and
authorities contained in the following:

1. Federal Clean Water Act – Section 301(a) of the federal Clean Water Act (CWA)
requires that point source discharges of pollutants to a water of the United States
must be done in conformance with a NPDES permit.  NPDES permits establish
effluent limitations that incorporate various requirements of the CWA designed to
protect water quality.  CWA section 402 authorizes the USEPA or States with an
approved NPDES program to issue NPDES permits.  The State of California has
an approved NPDES program.

2. Basin Plan – The Regional Board adopted a revised Water Quality Control Plan for
the Los Angeles Region: Basin Plan for the Coastal Watersheds of Los Angeles and
Ventura Counties (Basin Plan) on June 13, 1994, and amended by various Regional
Board resolutions.  This updated and consolidated plan represents the Board’s
master quality control planning document and regulations.  The State Board and the
State of California Office of Administrative Law (OAL) approved the revised Basin
Plan on November 17, 1994, and February 23, 1995, respectively.  On May 26,
2000, the USEPA approved the revised Basin Plan except for the implementation
plan for potential municipal and domestic supply (MUN) designated water bodies,
which is not applicable to this discharge.

Ammonia Water Quality Objective (WQO). The 1994 Basin Plan contained
water quality objectives for ammonia to protect aquatic life, in Tables 3-1 through
Tables 3-4.  However, those ammonia objectives were revised on April 25, 2002,
by the Regional Board, with the adoption of Resolution No. 2002-011, Amendment
to the Water Quality Control Plan for the Los Angeles Region to Update the
Ammonia Objectives for Inland Surface Waters (including enclosed bays,
estuaries and wetlands) with Beneficial Use designations for protection of Aquatic
Life.  Resolution No. 2002-011 was approved by the State Board, OAL, and
USEPA on April 30, 2003, June 5, 2003, and June 19, 2003, respectively, and is
now in effect.  The final effluent limitations for ammonia prescribed in this Order
are based on the revised ammonia criteria (see Attachment H) and apply at the
end of pipe.
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Chloride WQO. The 1994 Basin Plan contained water quality objectives for
chloride in Table 3-8.  However, the chloride objectives for some waterbodies
were revised on January 27, 1997, by the Regional Board, with the adoption of
Resolution No. 97-02, Amendment to the Water Quality Control Plan for the Los
Angeles Region to Incorporate a Policy for Addressing Levels of Chloride in
Discharges of Wastewaters.  Resolution No. 97-02 was approved by the State
Board, OAL, and USEPA on October 23, 1997, January 9, 1998, and February 5,
1998, respectively, and are now in effect.  The chloride WQO was revised from
150 mg/L to 180 mg/L, for the San Gabriel River between Valley Boulevard and
Firestone Boulevard (including Whittier Narrows Flood Control Basin, and San
Jose Creek downstream of 71 Freeway only).

The Basin Plan (i) designates beneficial uses for surface and groundwater, (ii) sets
narrative and numerical objectives that must be attained or maintained to protect the
designated (existing and potential) beneficial uses and conform to the State’s
antidegradation policy, and (iii) includes implementation provisions, programs, and
policies to protect all waters in the Region.  In addition, the Basin Plan incorporates
(by reference) all applicable State and Regional Board plans and policies and other
pertinent water quality policies and regulations.  The 1994 Basin Plan was prepared
to be consistent with all State and Regional Board plans and policies adopted in
1994 and earlier.  This Order implements the plans, policies, and provisions of the
Board’s Basin Plan.

3. Sources of Drinking Water Policy.  On May 19, 1988, the State Board adopted
Resolution No. 88-63, Sources of Drinking Water (SODW) Policy, which established
a policy that all surface and ground waters, with limited exemptions, are suitable or
potentially suitable for municipal and domestic supply.  To be consistent with State
Board’s SODW policy, on March 27, 1989, the Regional Board adopted Resolution
No. 89-03, Incorporation of Sources of Drinking Water Policy into the Water Quality
Control Plans (Basin Plans) – Santa Clara River Basin (4A)/ Los Angeles River
Basin (4B).

4. Potential Municipal and Domestic Supply (P* MUN) – Consistent with Regional
Board Resolution No. 89-03 and State Board Resolution No. 88-63, in 1994 the
Regional Board conditionally designated all inland surface waters in Table 2-1 of
the 1994 Basin Plan as existing, intermittent, or potential for Municipal and
Domestic Supply (P* MUN).  However, the conditional designation in the 1994
Basin Plan included the following implementation provision: “no new effluent
limitations will be placed in Waste Discharge Requirements as a result of these
[potential MUN designations made pursuant to the SODW policy and the Regional
Board’s enabling resolution] until the Regional Board adopts [a special Basin Plan
Amendment that incorporates a detailed review of the waters in the Region that
should be exempted from the potential MUN designations arising from SODW
policy and partial approval (May 26, 2000) of the 1994 Basin Plan amendments
and acknowledged that the conditional designations do not currently have a legal
effect, do not reflect new water quality standards subject to USEPA review, and do
not support new effluent limitations based on the conditional designations
stemming from the SODW Policy until a subsequent review by the Regional Board
finalizes the designations for these waters.  This permit is designed to be
consistent with the existing Basin Plan.
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5. State Implementation Plan (SIP) and California Toxics Rule (CTR). The State
Board adopted the Policy for Implementation of Toxics Standards for Inland
Surface Waters, Enclosed Bays, and Estuaries of California (also known as the
State Implementation Plan or SIP) on March 2, 2000.  The SIP was amended by
Resolution No. 2000-30, on April 26, 2000, and the Office of Administrative Law
approved the SIP on April 28, 2000. The SIP applies to discharges of toxic
pollutants in the inland surface waters, enclosed bays and estuaries of California
which are subject to regulation under the State’s Porter-Cologne Water Quality
Control Act (Division 7 of the California Water Code) and the Federal Clean Water
Act (CWA).  This policy also establishes the following:

A. Implementation provisions for priority pollutant criteria promulgated by
USEPA through the CTR and for priority pollutant objectives established by
Regional Boards in their Basin Plans;

B. Monitoring requirements for priority pollutants with insufficient data to
determine reasonable potential;

C. Monitoring requirements for 2, 3, 7, 8 – TCDD equivalents; and,

D. Chronic toxicity control provisions. 

The CTR became effective on May 18, 2000 (codified as 40 CFR Part 131.38). 
Toxic pollutant limits are prescribed in this Order to implement the CTR and Basin
Plan.

In the CTR, USEPA promulgated criteria that protects the general population at an
incremental cancer risk level of one in a million (10-6), for all priority toxic pollutants
regulated as carcinogens. USEPA recognizes that adoption of a different risk
factor is outside of the scope of the CTR.  However, states have the discretion to
adopt water quality criteria that result in a higher risk level, if it can demonstrate
that the chosen risk level is adequately protective of the most highly exposed
subpopulation, and has completed all necessary public participation.  This
demonstration has not happened in California.  Further, the information that is
available on highly exposed subpopulations in California supports the need to
protect the general population at the 10-6 level.  The Discharger may undertake a
study, in accordance with the procedures set forth in Chapter 3 of USEPA’s Water
Quality Standards Handbook: Second Edition (EPA-823-B-005a, August 1994) to
demonstrate that a different risk factor is more appropriate.  Upon completion of
the study, the State Board will review the results and determine if the risk factor
needs to be changed.  In the mean time, the State will continue using a 10-6 risk
level, as it has done historically, to protect the population against carcinogenic
pollutants.

6. Alaska Rule. On March 30, 2000, USEPA revised its regulation that specifies
when new and revised State and Tribal water quality standards (WQS) become
effective for CWA purposes (40 CFR 131.21, 65 FR 24641, April 27, 2000). Under
USEPA’s new regulation (also known as the Alaska rule), new and revised
standards submitted to USEPA after May 30, 2000, must be approved before
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being used for CWA purposes.  The final rule also provides that standards already
in effect and submitted to USEPA by May 30, 2000, may be used for CWA
purposes, whether or not approved by EPA.

7. Beneficial Uses.  The designated beneficial uses in the Basin Plan for the San
Gabriel River, San Jose Creek and their contiguous waters are:

A. The beneficial uses of the receiving surface water are:

San Jose Creek - Hydrologic Unit 405.41
Existing: wildlife habitat.
Intermittent: groundwater recharge, non-contact water recreation, warm freshwater

habitat.
Potential: water contact1 recreation and municipal and domestic water supply (MUN2).

San Gabriel River - Hydrologic Unit 405.41
Existing: wildlife habitat.
Intermittent: groundwater recharge, water contact recreation1, non-contact water

recreation, warm freshwater habitat.
Potential: MUN2.

San Gabriel River: Whittier Narrows to Firestone Boulevard - Hydrologic Unit 405.15

Existing: water contact1 recreation and non-contact water recreation; wildlife habitat;
and rare, threatened, or endangered species.

Intermittent: groundwater recharge and  warm freshwater habitat.
Potential: industrial service supply; industrial process supply; and MUN2.

San Gabriel River: Firestone Boulevard to the Estuary - Hydrologic Unit 405.15

Existing: water contact1 recreation and non-contact water recreation.
Potential: MUN2; warm freshwater habitat; and wildlife habitat.

San Gabriel River Estuary - Hydrologic Unit 405.15
Existing: industrial service supply; navigation; water contact1 recreation and non-

contact water recreation; commercial and sport fishing; estuarine habitat;
marine habitat; wildlife habitat; rare, threatened, or endangered species;
migration of aquatic organisms; and spawning, reproduction, and/or early
development.

Potential: shellfish harvesting.

B. The beneficial uses of the groundwater are:

                    
1 Although the Los Angeles County Department of Public Works posted signs prohibiting access to

San Jose Creek,  San Gabriel River, and its tributaries, the public has been observed fishing and
wading across sections of the streams.  There is public access to the San Gabriel River and its
tributaries through the bike trails that run parallel to the river. Since there is public contact in the
receiving water downstream of the discharge, the quality of wastewater discharged to San Jose
Creek, San Gabriel River, and its tributaries must be such that no public health hazard is created.

2 The potential MUN beneficial use for the water body is consistent with Regional Board Resolution
89-03; however the Regional Board has only conditionally designated the MUN beneficial uses and
at this time cannot establish effluent limitations designed to protect the conditional designation.
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San Gabriel Valley (Puente Basin) - DWR Basin No. 4-13
Existing: municipal and domestic supply, industrial service supply; industrial process

supply; and, agricultural supply.
 Los Angeles Coastal Plain (Central Basin) – DWR Basin No. 4-11

Existing: municipal and domestic supply, industrial service supply, industrial
process supply, and agricultural supply

C. The requirements in this Order are intended to protect designated
beneficial uses and enhance the water quality of the watershed.  Effluent
limits must protect both existing and potential beneficial uses.

D. Consistent with Regional Board Resolution No. 89-003 and State Board
Resolution No. 88-63, all inland surface waters in Table 2-1 of the 1994
Basin Plan are designated existing, intermittent, or potential for MUN.

8. Title 22 of the California Code of Regulations - The California Department of
Health Services established primary and secondary maximum contaminant levels
(MCLs) for inorganic, organic, and radioactive contaminants in drinking water. 
These MCLs are codified in Title 22, California Code of Regulations (Title 22). The
Basin Plan (Chapter 3) incorporates Title 22 primary MCLs by reference. This
incorporation by reference is prospective including future changes to the
incorporated provisions as the changes take effect.  Title 22 primary MCLs have
been used as bases for effluent limitations in WDRs and NPDES permits to
protect the groundwater recharge beneficial use when that receiving groundwater
is designated as MUN.  Also, the Basin Plan specifies that “Ground waters shall
not contain taste or odor-producing substances in concentrations that cause
nuisance or adversely affect beneficial uses.”  Therefore the secondary MCL’s,
which are limits based on aesthetic, organoleptic standards, are also incorporated
into this permit to protect groundwater quality.

Action Levels (ALs). DHS also establishes Action levels (ALs), or health-based
advisory levels, for chemicals in drinking water that lack MCLs.  An AL is the
concentration of a chemical in drinking water that is considered not to pose a
significant health risk to people ingesting that water on a daily basis.  ALs may be
established by DHS for non-regulated chemical contaminants when one of the
following occurs:

1. A chemical is found in an actual or proposed drinking water source, or
2. A chemical is in proximity to a drinking water source, and guidance is

needed, should it reach the source.

An AL is calculated using standard risk assessment methods for non-cancer and
cancer endpoints, and typical exposure assumptions, including a 2-liter per day
ingestion rate, a 70-kilogram adult body weight, and a 70-year lifetime.  For
chemicals that are considered carcinogens, the AL is considered to pose "de
minimis" risk, i.e., a theoretical lifetime risk of up to one excess case of cancer in a
population of 1,000,000 people—the 10-6 risk level. (In that population,
approximately 250,000-300,000 cases of cancer would be anticipated to occur
naturally.)  On occasion, the chemical may not be detectable as low as the action
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level by usual laboratory analytical methods. In this case, detectability prevails,
and DHS' approach is to consider a detectable quantity as over the action level
until a more sensitive method is available.  ALs may be revised from time to time
to reflect new risk assessment information.  Chemicals for which ALs are
established may eventually be regulated by MCLs, depending on the extent of
contamination, the levels observed, and the risk to human health.  A number of
the contaminants for which action levels were originally established now have
MCLs.

In April 1998, DHS established an action level of 0.002 µg/L for NDMA, based on
a deminimus cancer risk level.  The AL was later revised by DHS, once in
November 1999 to 0.02 µg/L, and once in March 2002 to 0.01 µg/L or 10 ng/L (the
current AL).  The AL for NDMA is based on an evaluation conducted by CalEPA’s
Office of Environmental Health Hazard Assessment.  NDMA is classified as a
possible human carcinogen on USEPA’s Integrated Risk Information System
(IRIS), based on the development of tumors, at multiple sites, in both rodent and
non-rodent mammals exposed to NDMA by various routes. 

The primary routes of potential human exposure to NDMA are ingestion,
inhalation, and dermal contact.  The general population may be exposed to
unknown quantities of NDMA present in foods, beverages, tobacco smoke,
herbicides, pesticides, drinking water, and industrial pollution.  The National
Institute for Occupational Safety and Health (NIOSH) lists the following symptoms
experienced depending upon the route of exposure to NDMA:

Route of Exposure Symptoms
Inhalation Nausea, vomiting, diarrhea
Skin adsorption Abdominal cramps, headaches
Ingestion Fever, enlarged liver
Skin and/or eye contact Jaundice, decreased organ function

of the liver, kidney, and lungs

Although DHS only uses ALs as advisory levels, the Regional Board, exercising its
best professional judgement, in the review of the best available science, has in the
past considered and used ALs when deemed appropriate to establish effluent
limitations in WDR and NPDES permits adopted by this Board. The need for a
revised limit for NDMA, for the protection of the GWR beneficial use, will be
assessed three years after the effective date of this Order, following the
conclusion of the studies mentioned in Section V.4 of this Fact Sheet, and in
accordance with Section V.H - Reopeners and Modifications of the WDR.

Groundwater Recharge. Sections of San Jose Creek, located downstream of the
Pomona WRP discharge point, are designated as GWR.  Surface water from the
San Jose Creek enters the San Gabriel Valley Basin and the Central Los Angeles
Coastal Plain Groundwater Basin.  Since ground water from these basins is used
to provide drinking water to over one million people, Title 22-based limits are
needed to protect that drinking water supply where there is reasonable potential
for the contaminant to be present in the discharge.  By limiting the contaminants in
the Pomona WRP discharges, the amount of pollutants entering the surface
waters and groundwater basins are correspondingly reduced.  Once groundwater
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basins are contaminated, it may take years to clean up, depending on the
pollutant. Compared to surface water pollution, investigations and remediation of
groundwater are often more difficult, costly, and extremely slow

9. Antidegradation Policy - On October 28, 1968, the State Board adopted
Resolution No. 68-16, Maintaining High Quality Water, which established an
antidegradation policy for State and Regional Boards.  The State Board has, in
State Board Order No. 86-17 and an October 7, 1987 guidance memorandum,
interpreted Resolution No. 68-16 to be fully consistent with the federal
antidegradation policy.  Similarly, the CWA (section 304(d)(4)(B)) and USEPA
regulations (40 CFR, Section 131.12) require that all permitting actions be
consistent with the federal antidegradation policy.  Together, the State and
Federal policies are designed to ensure that a water body will not be degraded
resulting from the permitted discharge.  The provisions of this Order are consistent
with the antidegradation policies.

10. Watershed Approach - This Regional Board has been implementing a
Watershed Management Approach (WMA), to address water quality protection in
the Los Angeles Region, as detailed in the Watershed Management Initiative
(WMI). The WMI is designed to integrate various surface and ground water
regulatory programs while promoting cooperative, collaborative efforts within a
watershed. It is also designed to focus limited resources on key issues and use
sound science.  Information about the San Gabriel River Watershed and other
watersheds in the region can be obtained from the Regional Board’s web site at
http://www.swrcb.ca.gov/rwqcb4/ and clicking on the word “Watersheds”.

Pursuant to this Regional Board’s watershed initiative framework, the San Gabriel
River Watershed Management Area was the targeted watershed for fiscal year
1999-2000. However, the NPDES permit renewals were originally re-scheduled so
that provisions of the CTR and SIP could be incorporated into the permits. 

VII. REGULATORY BASIS FOR EFFLUENT AND RECEIVING WATER LIMITS AND
OTHER DISCHARGE REQUIREMENTS

1. Water Quality Objectives and Effluent Limits - Water Quality Objectives
(WQOs) and effluent limitations in this permit are based on:

A. Applicable State Regulations/Policies/Guidances

a. The plans, policies and water quality standards (beneficial uses +
objectives + antidegradation policy) contained in the 1994 Water
Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal
Watersheds of Los Angeles and Ventura Counties, as amended,
including chemical constituent limitations established by incorporating
the California Code of Regulations, Title 22, Maximum Contaminant
Levels designed to protect the existing drinking water use of the
receiving groundwaters;

b. California Toxics Rule (40 CFR 131.38);
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c. The State Board’s “Policy for Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays, and Estuaries of California”
(the State Implementation Plan or SIP); and,

d. Administrative Procedures Manual and Administrative Procedure
Updates.

B. Applicable Federal Regulations/Policies/Guidances

a. Federal Clean Water Act;

b. 40 CFR, Parts 122, 131, among others;

c. Best Professional Judgment (pursuant to 40 CFR 122.44);

d. USEPA Regions 9 & 10 Guidance for Implementing Whole Effluent
Toxicity Programs Final May 31, 1996;

e. USEPA Whole Effluent Toxicity (WET) Control Policy July 1994;

f. Inspectors Guide for Evaluation of Municipal Wastewater Treatment
Plants, April 1979 (EPA/430/9-79-010);

g. Fate of Priority Pollutants in Publicly Owned Treatment Works Pilot
Study October 1979 (EPA-440/1-79-300);

h. Technical Support Document for Water Quality Based Toxics Control,
March 1991 (EPA-505/ 2-90-001);

i. U.S. EPA NPDES Permit Writers’ Manual, December 1996 (EPA-833-
B-96-003); and,

j. USEPA’s National Recommended Water Quality Criteria: 2002,
November 2002 (EPA-822-R-02-047).

Where numeric water quality objectives have not been established in the
Basin Plan, 40 CFR Part 122.44(d) specifies that water quality based
effluent limits may be set based on USEPA criteria and supplemented
where necessary by other relevant information to attain and maintain
narrative water quality criteria to fully protect designated beneficial uses.

2. Mass and Concentration Limits – 40 CFR section 122.45(f)(1) requires that,
except under certain conditions, all permit limits, standards, or prohibitions be
expressed in terms of mass units. 40 CFR section 122.45(f)(2) allows the permit
writer, at their discretion, to express limits in additional units (e.g., concentration
units). The regulations mandate that, where limits are expressed in more than one
unit, the permittee must comply with both.

Generally, mass-based limits ensure that proper treatment, and not dilution, is
employed to comply with the final effluent concentration limits.  Concentration-
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based effluent limits, on the other hand, discourage the reduction in treatment
efficiency during low-flow periods and require proper operation of the treatment
units at all times.  In the absence of concentration-based effluent limits, a
permittee would be able to increase its effluent concentration (i.e., reduce its level
of treatment) during low-flow periods and still meet its mass-based limits. To
account for this, this permit includes mass and concentration limits for some
constituents, except during wet-weather, storm events that cause flows to the
treatment plant to exceed the plant’s design capacity.

3. Maximum Daily Effluent Limitations – Pursuant to 40 CFR section 122.45(d)(2),
for POTWs continuous discharges, all permit effluent limitations, standards, and
prohibitions, including those necessary to achieve water quality standards, shall,
unless impracticable, be stated as average weekly and average monthly discharge
limitations.  It is impracticable to only include average weekly and average monthly
effluent limitations in the permits, because a single daily discharge of certain
pollutants, in excess amounts, can cause violations of water quality objectives.
The effects of certain pollutants on aquatic organisms are often rapid.  For many
pollutants, an average weekly or average monthly effluent limitation alone is not
sufficiently protective of beneficial uses.  As a result, maximum daily effluent
limitations, as referenced in 40 CFR section 122.45(d)(1), are included in the
permit for certain constituents as discussed in the Fact Sheet accompanying this
Order.

4. Pretreatment – Pursuant to 40 CFR section 403, the CSDLAC developed and has
been implementing an approved industrial wastewater Pretreatment Program. This
Order requires implementation of the approved Pretreatment Program.

5. Sludge Disposal - To implement CWA Section 405(d), on February 19, 1993, the
USEPA promulgated 40 CFR, Part 503 to regulate the use and disposal of
municipal sewage sludge.  This regulation was amended on September 3, 1999. 
The regulation requires that producers of sewage sludge meet certain reporting,
handling, and disposal requirements.  It is the responsibility of the Discharger to
comply with said regulations that are enforceable by USEPA, because California
has not been delegated the authority to implement this program.

6. Storm Water Management – CWA section 402(p), as amended by the Water
Quality Act of 1987, requires NPDES permits for storm water discharges. 
Pursuant to this requirement, in 1990, USEPA promulgated 40 CFR section
122.26 that established requirements for storm water discharges under an NPDES
program.  To facilitate compliance with federal regulations, on November 1991,
the State Board issued a statewide general permit, General NPDES Permit No.
CAS000001 and Waste Discharge Requirements for Discharges of Storm Water
Associated with Industrial Activities.  This permit was amended in September 1992
and reissued on April 17, 1997 in State Board Order No. 97-03-DWQ to regulate
storm water discharges associated with industrial activity.  The Pomona WRP is
covered by general NPDES permit No. CAS000001.

7. Clean Water Act Effluent Limitations - Numeric and narrative effluent limitations
are established pursuant to Section 301 (Effluent Limitations), Section 302 (Water
Quality-Related Effluent Limitations), Section 303 (Water Quality Standards and
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Implementation Plans), Section 304 (Information and Guidelines [Effluent]),
Section 305 (Water Quality Inventory), Section 307 (Toxic and Pretreatment
Effluent Standards), and Section 402 (NPDES) of the CWA.  The CWA and
amendments thereto are applicable to the discharges herein.

8. Antibacksliding Policies - Antibacksliding provisions are contained in Sections
303(d)(4) and 402(o) of the CWA, and in 40 CFR section 122.44(l).  Those
provisions require a reissued permit to be as stringent as the previous permit with
some exceptions.  Section 402(o) of the CWA establishes express statutory
language prohibiting the backsliding of effluent limitations.  It consists of the
following three parts:

A. Section 402(o)(1) prohibits (subject to exceptions in section 303(d)(4)
and/or 402(o)(2)) the relaxation of effluent limitations for two situations:

a. When a permittee seeks to revise a technology-based effluent
limitation based on BPJ to reflect a subsequently promulgated
effluent guideline which is less stringent, and

b. When a permittee seeks relaxation of an effluent limitation which is
based upon a changed State treatment standard or water quality
standard.

B. Section 402(o)(2) outlines specific exceptions to the general prohibition
against establishment of less stringent effluent limitations.  Codified in the
NPDES regulations at 40 CFR 122.44(l), Section 402(o)(2) provided that
the establishment of less stringent limits may be allowed where:

a. There have been material and substantial alterations or additions to
the permitted facility which justify this relaxation;

b. New information (other than revised regulations, guidance, or test
methods) is available that was not available at the time of permit
issuance which would have justified a less stringent effluent
limitation;

c. Technical mistakes or mistaken interpretations of the law were
made in issuing the permit under Section 402(a)(1)(b);

d. Good cause exists due to events beyond the permittee’s control
(e.g., acts of God) and for which there is no reasonably available
remedy;

e. The permit has been modified under certain specified sections of
the CWA; or,

f. The permittee has installed and properly operated and maintained
required treatment facilities, but still has been unable to meet the
permit limitations (relaxation may only be allowed to the treatment
levels actually achieved).
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Although the statute identified six exceptions where effluent limitations may
be relaxed, the language specifically stated that exception “c” (as listed
above) does not apply to water quality-based effluent limitations.  Further,
exception “e” as listed above only concerns sections of the CWA governing
technology-based limits.  Thus, exceptions c & e would only apply to
technology-based effluent limitations.

C. Section 402(o)(3) prohibits the relaxation of effluent limitations in all cases
if a revised effluent limitation would result in a violation of applicable
effluent limitation guidelines or water quality standards, including
antidegradation requirements.  Thus, even if any of the antibacksliding
exceptions outlined in either the statute or regulations are applicable,
Section 402(o)(3) acts as a floor and restricts the extent to which effluent
limitations may  be relaxed. This requirement affirms existing provisions of
the CWA that require limits, standards, and conditions to ensure
compliance with applicable technology-based limits and water quality
standards. 

9. Applicable Water Quality Objectives - 40 CFR, Section 122.44(d)(vi)(A)
requires the establishment of numeric effluent limitations to attain and maintain
applicable narrative water quality criteria to protect the designated beneficial use.

The Basin Plan includes narrative and numeric WQOs.  The CTR promulgates
numeric aquatic life criteria for 23 toxic pollutants and numeric human health
criteria for 57 toxic pollutants.  A compliance schedule provision in the CTR and
the SIP authorizes the State to issue schedules of compliance for new or revised
NPDES permit limits based on the federal CTR criteria when certain conditions are
met.  Where numeric water quality objectives have not been established in the
Basin Plan, 40 CFR, Section 122.44(d) specifies that WQBELs may be set based
on USEPA criteria and supplemented, where necessary, by other relevant
information to attain and maintain narrative water quality criteria to fully protect
designated beneficial uses.

10. Types of Pollutants – For CWA regulatory purposes, pollutants are grouped into
three general categories under the NPDES program: conventional, toxic, and non-
conventional.  By definition, there are five conventional pollutants (listed in 40 CFR
401.16) – 5-day biochemical oxygen demand, total suspended solids, fecal
coliform, pH, and oil and grease. Toxic or “priority” pollutants are those defined in
Section 307(a)(1) of the CWA (and listed in 40 CFR 401.15 and 40 CFR 423,
Appendix A) and include heavy metals and organic compounds.  Non-conventional
pollutants are those which do not fall under either of the two previously described
categories and include such parameters as ammonia, phosphorous, chemical
oxygen demand, whole effluent toxicity, etc.

11. Technology-Based Limits for Municipal Facilities (POTWs) – Technology-
based effluent limits require a minimum level of treatment for industrial/municipal
point sources based on currently available treatment technologies while allowing
the Discharger to use any available control techniques to meet the effluent limits. 
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The 1972 CWA required POTWs to meet performance requirements based on
available wastewater treatment technology.  Section 301 of the CWA established
a required performance level—referred to as “secondary treatment”—that all
POTWs were required to meet by July 1, 1977.  More specifically, Section
301(b)(1)(B) of the CWA required that USEPA develop secondary treatment
standards for POTWs as defined in Section 304(d)(1).  Based on this statutory
requirement, USEPA developed national secondary treatment regulations, which
are specified in 40 CFR 133.  These technology-based regulations apply to all
POTWs and identify the minimum level of effluent quality to be attained by
secondary treatment in terms of five-day biochemical oxygen demand, total
suspended solids, and pH.

12. Water Quality Based Effluent Limits (WQBELs) - Water quality-based effluent
limits are designed to protect the quality of the receiving water by ensuring that
State water quality standards are met by discharges from an industrial/municipal
point source.  If, after technology-based effluent limits are applied, a point source
discharge will cause, have the reasonable potential to cause, or contribute to an
exceedance of an applicable water quality criterion, then 40 CFR 122.44(d)(1)
requires that the permit contain a WQBEL.  Although the CWA establishes explicit
technology-based requirements for POTWs, Congress did not exempt POTWs
from additional regulation to protect water quality standards.  As a result, POTWs
are also subject to WQBELs. This was upheld by the Appellate Court in the City of
Burbank, City of Los Angeles v. State Water Resources Control Board case. 
Applicable water quality standards for the San Gabriel River are contained in the
Basin Plan and CTR, as described in previous findings.

13. Water Quality Based Effluent Limitations for Toxic Pollutants.   Toxic
substances are regulated in this permit by water quality based effluent limitations
derived from the 1994 Basin Plan, the CTR, and/or best professional judgment
(BPJ) pursuant to Part 122.44.  If a discharge causes, has a reasonable potential
to cause, or contribute to a receiving water excursion above a narrative or numeric
objective within a State water quality standard, federal law and regulations, as
specified in 40 CFR 122.44(d)(1)(i), and in part, the SIP, require the establishment
of WQBELs that will protect water quality.  As documented in the fact sheet,
pollutants exhibiting reasonable potential in the discharge, authorized in this
Order, are identified in the Reasonable Potential Analysis (RPA) section and have
final effluent limits.  Reasonable potential was not triggered for some of the 126
priority pollutants and final limits cannot be determined at this time.  The
Discharger is required to gather the appropriate data and the Regional Board will
determine if final effluent limits are needed.  If final limits are needed, the permit
will be reopened and limits will be included in the permit.

14. Basis for Effluent Limits for 303(d) Listed Pollutants - For 303(d) listed
pollutants, the Regional Board plans to develop and adopt Total Maximum Daily
Loads (TMDLs) which will specify wasteload allocations (WLAs) for point sources
and load allocations (LA) for non-point sources, as appropriate.  Following the
adoption of TMDLs by the Regional Board, NPDES permits will be issued, and
where appropriate, reopened to include effluent limits consistent with the
assumptions of the TMDL, based on applicable WLAs.  In the absence of a TMDL,
the permits will include water quality-based effluent limitations derived as provided
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in the Basin Plan, CTR, and SIP (if applicable).  These effluent limits are based on
criteria applied end-of-pipe due to no mixing zone or dilution credits allowed.

15. 303(d) Listed Pollutants - On July 25, 2003, USEPA approved the State’s most
recent list of impaired waterbodies.  The list (hereinafter referred to as the 303(d)
list) was prepared in accordance with Section 303(d) of the Federal Clean Water
Act to identify specific impaired waterbodies where water quality standards are not
expected to be met after implementation of technology-based effluent limitations
on point sources.

 
The San Gabriel River (SGR) and its tributaries are on the 303(d) List for the
following pollutants/stressors, from point and non-point sources:

San Jose Creek Reach 2 (Temple to I-10 at White Ave.) -- Hydrologic Unit 405.51:
- algae, and high coliform count;

San Jose Creek Reach 1 (SGR confluence to Temple St.)—Hydro. Unit 405.41:
- algae, and high coliform count;

San Gabriel River Reach 3 (Whittier Narrows to Ramona) – Hydro. Unit 405.41
- toxicity

San Gabriel River Reach 2 (Firestone to Whittier N. Dam) – Hydro. Unit 405.15:
- copper (dissolved), high coliform count, lead, and zinc (dissolved);

San Gabriel River Reach 1 (Estuary to Firestone) -- Hydrologic Unit 405.15
- abnormal fish histology, algae, high coliform count, and toxicity; and,

San Gabriel River Estuary -- Hydrologic unit 405.15
- abnormal fish histology.

The Regional Board revised the 303(d) list in 2002 and submitted the draft to the
State Board for approval.  The State Board had scheduled the draft 303(d) list,
dated October 15, 2002, for approval at two of its meetings, however the item was
postponed to hold additional workshops and to allow more time for the public to
submit comments.  The draft 303(d) list dated October 15, 2002, was revised on
January 13, 2003, based on comments received.  The draft 303(d) list, dated
January 13, 2003, was adopted by the State Board at its February 4, 2003
meeting.  The adopted 303(d) list was approved by USEPA on July 25, 2003.

16. Relevant Total Maximum Daily Loads (TMDLs).  A TMDL is a determination of
the amount of a pollutant, from point, nonpoint, and natural background sources,
including a margin of safety, which may be discharged to a water quality-limited
water body.  Section 303(d) of the CWA established the TMDL process.  The
statutory requirements are codified at 40 CFR, Part 130.7.  TMDLs must be
developed for the pollutants of concern, which impact the water quality of water
bodies on the 303(d) list.    Under the federal consent decree, the San Gabriel
River was listed for toxicity, algae, coliform, and metals.  The ammonia listing was
removed on the 2002 303(d) list because the POTWs were scheduled to
implement nitrification/denitrification.  Under the federal consent decree, USEPA
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was to establish TMDLs for algae and pollutants causing toxicity by March 22,
2004.  USEPA has requested a multi-year extension of the consent decree
deadline for the nutrient TMDL from the litigants. The approval of the extension is
currently under review, and USEPA has been given a temporary 60-day extension
(until May 21, 2004) while the litigants review the request for more time.  Under
the federal consent decree the, the San Gabriel River metals TMDL is scheduled
to be adopted by the Regional Board by March 22, 2006.

17. Mixing Zones and Dilution Credits - Mixing zones, dilution credits, and
attenuation factors are not allowed in this Order.  Allowance of a mixing zone is in
the Regional Board’s discretion under Section 1.4.2 of the SIP and under the
Basin Plan (Basin Plan Chapter 4, page 30).  If the Discharger subsequently
conducts appropriate mixing zone and dilution credit studies, the Regional Board
can evaluate the propriety of granting a mixing zone or establishing dilution
credits.  The Regional Board has concluded mixing zones and dilution credits
would be inappropriate to grant, at this time, in light of the following factors:

A. The Pomona WRP discharge contributes the largest flow (effluent
dominated) into the South Fork San Jose Creek, within the San Gabriel River
watershed, in the vicinity of the discharge point where it overwhelms the
receiving water providing very limited mixing and dilution;

B. Even in the absence of the Pomona WRP discharge, the receiving water
primarily consists of nuisance flows and other effluents, limiting its
assimilative capacity;

C. Several reaches of the San Gabriel River [including those subject to this
Order] are 303(d) listed (i.e., impaired) for certain constituents;

D. Impaired waters do not have the capacity to assimilate pollutants of concern
at concentrations greater than the applicable objective;

E. For the protection of the beneficial uses listed in Section VI.7 of this Fact
Sheet;

F. Consistent with Antidegradation Policies;

G. Because a mixing zone study has not been conducted;

H. Because hydrologic models of the discharge and the receiving waters have
not been conducted;

I. Because there has been no Site-specific Soil Attenuation Study nor Fate
and Transportation Modeling performed.

18. Specific effluent limitations for each constituent contained in this order were
developed in accordance with the foregoing laws, regulations, plans, policies, and
guidance.  The specific methodology and example calculations are documented in
the fact sheet prepared by Regional Board staff that accompanies this Order.
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 VIII. REASONABLE POTENTIAL ANALYSIS

1. As specified in 40 CFR, Part 122.44(d)(1)(i), permits are required to include limits
for all pollutants “which the Director (defined as the Regional Administrator, State
Director, or authorized representative in 40 CFR, Part 122.2) determines are or
may be discharged at a level which will cause, have the reasonable potential to
cause, or contribute to an excursion above any State water quality standard.” 

A. Using the method described in the TSD, the Regional Board has
conducted Reasonable Potential Analysis (RPA) for:

1. Chronic Toxicity  - RPA was conducted for Chronic Toxicity (Table
R2 of the accompanying Fact Sheet) using the discharger’s effluent
data from their ROWD and annual self monitoring reports.  Chronic
Toxicity effluent data is summarized in Table D1 of the
accompanying Fact Sheet.  The RPA compares the effluent data with
USEPA’s 1 TUc water quality criteria.  The Discharger’s effluent
demonstrated Chronic Toxicity during the last permit cycle.  Based on
this information, the Regional Board has determined that there is a
reasonable potential that the discharge will cause toxicity in the
receiving water and, consistent with SIP section 4, the Order contains
a narrative effluent limitation for Chronic Toxicity.  The circumstances
warranting a numeric Chronic Toxicity effluent limitation were
reviewed by the State Board in SWRCB/OCC Files A-1496 & A-
1496(a) [Los Coyotes/Long Beach Petitions].  On September 16,
2003, the State Board adopted Order No. WQO 2003-0012,
deferring the numeric chronic toxicity effluent limitation issue until the
adoption of Phase II of the SIP, and replaced the numeric chronic
toxicity effluent limitation with a narrative effluent limitation for the
time being.

2. Ammonia-N, other Nitrogen Species, and MBAS – RPA was
conducted for Ammonia, Nitrate plus Nitrite as Nitrogen, Nitrite
Nitrogen, and MBAS  (Table R2 of the accompanying Fact Sheet)
using the Discharger’s effluent data from their self monitoring
reports.  Ammonia, Nitrate plus Nitrite as Nitrogen, and Nitrite
Nitrogen effluent data is summarized in Table A1 of the
accompanying Fact Sheet.  Temperature and pH effluent data is
summarized in Table A1 of the accompanying Fact Sheet.  The
RPA compares the effluent data with the Basin Plan WQOs.  The
Discharger’s effluent exceeded the Basin Plan WQOs for
Ammonia, Nitrate plus Nitrite as Nitrogen, and Nitrite Nitrogen,
during the last permit cycle.  Based on this information, the
Regional Board has determined that there is a reasonable potential
that the discharge will cause or contribute to an exceedance of the
Basin Plan WQOs and, consistent with 40 CFR 122.44(d), the
Order contains numeric effluent limitations for Ammonia, Nitrate
plus Nitrite as Nitrogen, and Nitrite Nitrogen.



Pomona Water Reclamation Plant CA0053619
Fact Sheet

F-27

B. Using the method described in the SIP, the Regional Board has conducted
RPA for priority pollutants using the discharger’s effluent data contained in
Table D1.  The RPA compares the effluent data with water quality objectives
in the Basin Plan and CTR.

1. Reasonable Potential Determination - The RPA (per the SIP)
involves identifying the observed maximum pollutant concentration
in the effluent (MEC) for each constituent based on the effluent
concentration data.  There are three tiers to determining
reasonable potential.  If any of the following three tiers is triggered,
then reasonable potential exists:

a. For the first tier, the MEC is compared with the lowest
applicable Water Quality Objective (WQO), which has been
adjusted for pH, hardness and translator data, if
appropriate.  If the MEC is greater than the (adjusted)
WQO, then there is reasonable potential for the constituent
to cause or contribute to an excursion above the WQO and
a WQBEL is required.  However, if the pollutant was not
detected in any of the effluent samples and all of the
reported detection limits are greater than or equal to the
WQO, proceed with Tier 2. The Regional Board exercised
its discretion in identifying all available, valid, relevant,
representative data and information in accordance with SIP
Section 1.2 (page 8).

b. For the second tier, if the MEC is less than the adjusted
WQO, then the observed maximum ambient background
concentration (B) for the pollutant is compared with the
adjusted WQO.  If B is greater than the adjusted WQO,
then a WQBEL is required.  If B is less than the WQO, then
a limit is only required under certain circumstances to
protect beneficial uses.  If a constituent was not detected in
any of the effluent samples and all of the detection limits are
greater than or equal to the adjusted WQO, then the
ambient background water quality concentration is
compared with the adjusted WQO. The Regional Board
exercised its discretion in identifying all available, applicable
ambient background data in accordance with SIP Section
1.4.3 (page 16).

c. For the third tier, other information is used to determine
RPA, such as the current CWA 303(d) List.  Section 1.3 of
the SIP describes the type of information that can be
considered in Tier 3.

For all parameters that have reasonable potential to cause or
contribute to an exceedance of a WQO/criteria, numeric WQBELs
are required. Section 1.4, Step 5 of the SIP (Page 8) states that
MDELs shall be used for POTWs in place of average weekly
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limitations. WQBELs are based on CTR, USEPA water quality
criteria, and Basin Plan objectives.

If the data are unavailable or insufficient to conduct the RPA for the
pollutant, or if all reported detection limits of the pollutant in the
effluent are greater than or equal to the WQO, the Regional Board
shall establish interim requirements, in accordance with Section
2.2.2. of the SIP, that require additional monitoring for the pollutant in
place of a WQBEL.  The effluent monitoring data from July 1995 to
December 2003 indicate that the following constituents were not
detected and their lowest detection limits were greater than their
corresponding CTR WQO:  2,3,7,8-TCDD, benzidine,
benzo(a)anthracene, 3,3’-dichlorobenzene, 1,2-diphenylhydrazine,
hexachlorobenzene, aldrin, chlordane, 44’-DDD, dieldrin, heptachlor,
heptachlor epoxide, PCBs, and toxaphene.

Therefore these constituents require interim requirements. Section
2.4.5 of the SIP discusses how compliance will be determined in
those cases.  The Discharger should work with the laboratory to
lower detection levels to meet applicable and reliable detection limits;
follow procedures set forth in 40 CFR Part 136; and, report the status
of their findings in the annual report.  During the term of the permit, if
and when monitoring with lowered detection limits shows any of the
priority pollutants at levels exceeding the applicable WQOs, the
Discharger will be required to initiate source identification and control
for the particular pollutant. Appendix 4 of the SIP lists the minimum
levels and laboratory techniques for each constituent.

Upon completion of the required monitoring, the Regional Board
shall use the gathered data to conduct RPA and determine if a
WQBEL is required.  However, if Tier 1 or Tier 3 triggered
reasonable potential for a pollutant, then the lack of receiving water
data for Tier 2 evaluation would not prohibit the establishing of
WQBELs in the permit.

A numerical limit has not been prescribed for a toxic constituent if it
has been determined that it has no reasonable potential to cause or
contribute to excursions of water quality standards.  However, if the
constituent had a limit in the previous permit, and if none of the
Antibacksliding exceptions apply, then the limit will be retained.  A
narrative limit to comply with all water quality objectives is provided
in Standard Provisions for the priority pollutants, which have no
available numeric criteria.

2. RPA Data - The RPA was based on effluent monitoring data for
July 1995 through November 2003, including interim monitoring
results from July 2001 to December 2002.   Table R1 of the fact
sheet summarizes the RPA, lists the constituents, and where
available, the lowest, adjusted WQO, the MEC, the “Reasonable
Potential” result, and the limits from the previous permit.
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a. Metals Water Quality Objective - For metals, the lowest
applicable WQO was expressed as total recoverable, and
where applicable, adjusted for hardness. A spreadsheet
(Table R3) was used to calculate the total recoverable CTR
criteria. Hardness values from samples collected in the
receiving water upstream of the discharge point are typically
averaged and used to determine the appropriate CTR WQO
for those hardness-dependent metals. However, there was
no receiving water data upstream of the discharge point. 
Therefore, the average effluent hardness values were used
to determine the appropriate CTR WQO for hardness-
dependent metals.   Individual harness values greater than
400 mg/L were capped at 400 prior to calculating the
average hardness.  This is consistent with the preamble to
the CTR, contained in Federal Register Section E.f.
Hardness (p.31692), 40 CFR Part 131.

b. Interim Monitoring Requirements - In accordance with the
SIP, the Regional Board may impose interim monitoring
requirements upon the Discharger, so that the Discharger
obtains adequate ambient, background water data for
priority pollutants upstream of the discharge point as well as
suitable effluent data.  The Executive Officer directed the
Discharger to begin an interim monitoring program for the
duration of 18 months, beginning July 2001.  The
Discharger collected the eighteen required samples and
reported the results quarterly to the Regional Board.  After
additional information is gathered, Regional Board staff will
conduct RPA once again, to determine if additional numeric
limitations are necessary. Section 1.3, Step 8, of the SIP
authorizes the Regional Board to use the gathered data to
conduct RPA, as outlined in Steps 1 through 7, and
determine if a water quality-based effluent limitation is
required.

A reopener provision is included in this Order that allows the permit to
be reopened to allow the inclusion of new numeric limitations for any
constituent that exhibits reasonable potential to cause or contribute to
exceedance of applicable water quality objectives.

C. The numeric limitations contained in this Order are intended to protect and
maintain existing and potential beneficial uses of the receiving waters. 
Environmental benefits provided by these limitations are reasonable and
necessary.

D. Regional Board staff have determined that lead, mercury, cyanide, and
acrylonitrile showed the potential to exceed respective CTR objectives,
and, therefore, require CTR-based effluent limitations.
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2. This Order is consistent with State and Federal antidegradation policies in that it
does not authorize a change in the quantity of wastewater discharged by the facility,
nor does it authorize a change or relaxation in the manner or level of treatment.  As
a result, both the quantity and quality of the discharge are expected to remain the
same consistent with antidegradation policies. The accompanying monitoring and
reporting program requires continued data collection and if monitoring data show a
reasonable potential for a constituent to cause or contribute to an exceedance of
water quality standards, the permit will be reopened to incorporate appropriate
WQBELs.  Such an approach ensures that the discharge will adequately protect
water quality standards for potential and existing uses and conforms with
antidegradation policies and antibacksliding provisions.

IX. PROPOSED EFFLUENT LIMITATIONS

1. Numeric toxic constituent limitations are based on the Basin Plan the narrative
water quality objective for toxic constituents, “All waters shall be maintained free of
toxic substances in concentrations that are toxic to, or that produce detrimental
physiological responses in, human, plant, animal, or aquatic life”; on the CTR; and,
the interpretation of the Basin Plan narrative criteria using USEPA’s 304(a)
nationally recommended water quality criteria.  For toxic constituents that have no
reasonable potential to cause or contribute to excursions of water quality objectives,
no numerical limitations are prescribed.

2. Pursuant to 40 CFR 122.45(d)(2), for a POTWs continuous discharges, all permit
effluent limitations, standards, and prohibitions, including those necessary to
achieve water quality standards, shall, unless impracticable, be stated as average
weekly and average monthly discharge limitations for POTWs.  It is impracticable
to only include average weekly and average monthly effluent limitations in the
permit, because a single daily discharge of a pollutant, in excess amounts, can
cause violations of water quality objectives. The effects of pollutants on aquatic
organisms are often rapid.  For many pollutants, an average weekly or average
monthly effluent limitation alone is not sufficiently protective of beneficial uses.  As
a result, maximum daily effluent limitations, as referenced in 40 CFR 122.45(d)(1),
are included in the permit.

3. Furthermore, Section 1.4 of the SIP requires the step-by-step procedure to
“adjust” or convert CTR numeric criteria into Average Monthly Effluent Limitations
(AMELs) and Maximum Daily Effluent Limitations (MDELs), for toxics.

A. Step 3 of Section 1.4 of the SIP (page 6) lists the statistical equations that
adjust CTR criteria for effluent variability.

B. Step 5 of Section 1.4 of the SIP (page 8) lists the statistical equations that
adjust CTR criteria for averaging periods and exceedance frequencies of
the criteria/ objectives.  This section also reads, “For this method only,
maximum daily effluent limitations shall be used for publicly-owned
treatment works (POTWs) in place of average weekly limitations.

4. Table R is the spreadsheet that staff used to calculate the AMELs and MDELs for
priority pollutants.
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5. 40 CFR section 122.45(f)(1) requires that except under certain conditions, all
permit limits, standards, or prohibitions be expressed in terms of mass units. 40
CFR section 122.45(f)(2) allows the permit writer, at its discretion, to express limits
in additional units (e.g., concentration units). The regulations mandate that, where
limits are expressed in more than one unit, the permittee must comply with both.

6. Generally, mass-based limits ensure that proper treatment, and not dilution, is
employed to comply with the final effluent concentration limits.  Concentration-
based effluent limits, on the other hand, discourage the reduction in treatment
efficiency during low-flow periods and require proper operation of the treatment
units at all times.  In the absence of concentration-based effluent limits, a
permittee would be able to increase its effluent concentration (i.e., reduce its level
of treatment) during low-flow periods and still meet its mass-based limits.  To
account for this, this permit includes mass and concentration limits for some
constituents.

A. Effluent Limitations:

1. Limits for Conventional and non-conventional pollutants:

Discharge Limitations
Constituent Units Daily

Maximum [1]
Weekly
Average[2]

Monthly
Average[2]

BOD5 20°C [4] mg/L 45 30 20
lbs/day[3] 5,600 3,800 2,500

Suspended solids[4] mg/L 45 40 15
lbs/day[3] 5,600 5,000 1,900

Settleable solids   [5] ml/L 0.3 -- 0.1
Oil and grease [6] mg/L 15 -- 10

lbs/day[3] 1,900 -- 1,200
Total residual chlorine [7] mg/L 0.1[8] -- --
Fluoride [9] mg/L -- -- 1.6

lbs/day[3] -- -- 200
Total dissolved solids [10] mg/L -- -- 750

lbs/day[3] -- -- 94,000
Chloride [10] mg/L -- -- 180

lbs/day[3] -- -- 23,000
Sulfate [10] mg/L -- -- 300

lbs/day[3] -- -- 38,000
Boron [10] mg/L -- -- 1.0

lbs/day[3] -- -- 130
MBAS [11] mg/L -- -- 0.5

lbs/day[3] -- -- 63
Total inorganic nitrogen  [12] mg/L  -- --  8
(nitrate + nitrite as nitrogen) lbs/day[3]  -- --  1000
Nitrite-N (as N) mg/L -- -- 1.0

lbs/day[3] -- -- 130
Total Ammonia  [13] mg/L [14] --  [15]
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Discharge Limitations
Constituent Units Daily

Maximum [1]
Weekly
Average[2]

Monthly
Average[2]

lbs/day [3] -- [3]

[1] The daily maximum effluent concentration limit shall apply to both flow weighted 24-hour composite samples and
grab samples, as specified in the Monitoring and Reporting Program (Attachment T).

[2]  Average Monthly Discharge Limitation means the highest allowable average of daily discharge over a
calendar month, calculated as the sum of all daily discharges measures during that month divided by the
number of days on which monitoring was performed.

Average Weekly Discharge Limitation means the highest allowable average of daily discharge over a
calendar week, calculated as the sum of all daily discharges measures during that week divided by the
number of days on which monitoring was performed.

[3] The mass emission rates are based on the plant design flow rate of 15.0 mgd, and are calculated as follows:
Flow (MDG) x Concentration (mg/L) x 8.34 (conversion factor) = lbs/day. During wet-weather storm events in
which the flow exceeds the design capacity, the mass discharge rate limitations shall not apply, and
concentration limitations will provide the only applicable effluent limitations.

[4] See detailed information on the following Section IX.6.B.a.

[5] See detailed information on the following Section IX.6.B.b.

[6] See detailed information on the following Section IX.6.B.c.

[7] See detailed information on the following Section IX.6.B.d.

[8]  For the determination of compliance with total residual chlorine limit, one of the following applies:

a. Total residual chlorine concentration excursions of up to 0.3 mg/L, at the point in treatment train
immediately following dechlorination, shall not be considered violations of this requirement provided the
total duration of such excursions do not exceed 15 minutes during any calendar day.  Peaks in excess of
0.3 mg/L lasting less than one minute shall not be considered a violation of this requirement; or

b. For continuous total residual chlorine recording devices that require greater than one minute to level off
after the detection of a spike: if it can be demonstrated that a stoichiometrically appropriate amount of
dechlorination chemical has been added to effectively dechlorinate the effluent to 0.1 mg/L or less, then
the exceedance over one minute, but not for more than five minutes, will not be considered to be a
violation.

[9] See detailed information on the following Section IX.6.B.e.

[10] See detailed information on the following Section IX.6.B.f.

[11] See detailed information on the following Section IX.6.B.h.

[12] See detailed information on the following Section IX.6.B.i.

[13] See detailed information on the following Section IX.6.B.j.

[14] The Discharger must comply with the updated ammonia water quality objectives in the Basin Plan, Table 3-1
(Attachment H) which resulted from Resolution No. 2002-011 adopted by the Regional Board on April 25,
2002.

For compliance with Criteria Maximum Concentration (CMC) in the Attachment H, the pH sample collected in
the receiving water downstream of the discharge and the ammonia nitrogen sample collected in the effluent,
shall be taken and reported at the same time.  Should there be no receiving water present, the pH of the
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effluent at the end of pipe shall be determined and reported.  However, the Discharger has the option of using
average effluent pH and temperature, as approved by the Executive Officer.

[15] The Discharger must comply with the updated ammonia water quality objectives in the Basin Plan, Table 3-3
(Attachment H) which resulted from Resolution No. 2002-011 adopted by the Regional Board on April 25,
2002.

For compliance with Criteria Continuous Concentration (CCC) in the Attachment H, the pH and temperature
samples collected in the receiving water downstream of the discharge and the ammonia nitrogen sample
collected in the effluent, shall be taken and reported at the same time.  Shall there be no receiving water
present, the pH and temperature of the effluent at the end of pipe shall be determined and reported.
However, the Discharger has the option of using average effluent pH and temperature, as approved by the
Executive Officer.

B. Basis for Conventional and nonconventional pollutants:

a. Biochemical Oxygen Demand (BOD) and Suspended solids
Biochemical oxygen demand (BOD) is a measure of the quality of the
organic matter in the water and, therefore, the water’s potential for
becoming depleted in dissolved oxygen.  As organic degradation takes
place, bacteria and other decomposers use the oxygen in the water for
respiration.  Unless there is a steady re-supply of oxygen to the system,
the water will quickly become depleted of oxygen.  Adequate dissolved
oxygen levels are required to support aquatic life.  Depressions of
dissolved oxygen can lead to anaerobic conditions resulting in odors, or,
in extreme cases, in fish kills.

40 CFR Part 133 describes the minimum level of effluent quality
attainable by secondary treatment, for BOD and suspended solids, as:
- the monthly average shall not exceed 30 mg/L and
- the 7-day average shall not exceed 45 mg/L.

Pomona WRP provides tertiary treatment, as such, the limits in the
permit are more stringent than secondary treatment requirements.  The
Plant achieves solids removal that are better than secondary-treated
wastewater by adding a polymer (Alum) to enhance the precipitation of
solids, and by filtering the effluent.

The monthly average, the 7-day average, and the daily maximum limits
cannot be removed because none of the antibacksliding exceptions
under apply.  Those limits were all included in the previous permit (Order
95-078) and the Pomona WRP has been able to meet all three limits
(monthly average, the 7-day average, and the daily maximum), for both
BOD and suspended solids.

In addition to having mass-based and concentration-based effluent
limitations for BOD and suspended solids, the Pomona WRP also has
a percent removal requirement for these two constituents.  In
accordance with 40 CFR section 133.102(a)(3) and 133.102(b)(3), the
30-day average percent removal shall not be less than 85 percent. 
Percent removal is defined as a percentage expression of the removal
efficiency across a treatment plant for a given pollutant parameter, as
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determined from the 30-day average values of the raw wastewater
influent pollutant concentrations to the facility and the 30-day average
values of the effluent pollutant concentrations for a given time period.

b. Settleable solids
Excessive deposition of sediments can destroy spawning habitat, blanket
benthic (bottom dwelling) organisms, and abrade the gills of larval fish. 
The limits for settleable solids are based on the Basin Plan (page 3-16)
narrative, “Waters shall not contain suspended or settleable material in
concentrations that cause nuisance or adversely affect beneficial uses.”
The numeric limits are empirically based on results obtained from the
settleable solids 1-hour test, using an Imhoff cone.

It is impracticable to use a 7-day average limitation, because short-term
spikes of settleable solid levels that would be permissible under a 7-day
average scheme would not be adequately protective of all beneficial
uses.  The monthly average and the daily maximum limits cannot be
removed because none of the antibacksliding exceptions apply.  The
monthly average and daily maximum limits were both included in the
previous permit (Order 95-078) and the Pomona WRP has been able to
meet both limits.

c. Oil and grease
Oil and grease are not readily soluble in water and form a film on the
water surface.  Oily films can coat birds and aquatic organisms,
impacting respiration and thermal regulation, and causing death.  Oil and
grease can also cause nuissance conditions (odors and taste), are
aesthetically unpleasant, and can restrict a wide variety of beneficial
uses.  The limits for oil and grease are based on the Basin Plan (page 3-
11) narrative, “Waters shall not contain oils, greases, waxes, or other
materials in concentrations that result in a visible film or coating on the
surface of the water or on objects in the water, that cause nuisance, or
that otherwise adversely affect beneficial uses.”

The numeric limits are empirically based on concentrations at which an
oily sheen becomes visible in water. It is impracticable to use a 7-day
average limitation, because spikes that occur under a 7-day average
scheme could cause a visible oil sheen.  A 7-day average scheme would
not be sufficiently protective of beneficial uses. The monthly average and
the daily maximum limits cannot be removed because none of the
antibacksliding exceptions apply.  Both limits were included in the
previous permit (Order 95-078) and the Pomona WRP has been able to
meet both limits.

d. Residual chlorine
Disinfection of wastewaters with chlorine produces a chlorine residual. 
Chlorine and its reaction products are toxic to aquatic life.  The limit for
residual chlorine is based on the Basin Plan (page 3-9) narrative,
“Chlorine residual shall not be present in surface water discharges at
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concentrations that exceed 0.1 mg/L and shall not persist in receiving
waters at any concentration that causes impairment of beneficial uses.”

It is impracticable to use a 7-day average or a 30-day average limitation,
because it is not as protective as of beneficial uses as a daily maximum
limitation is.  Chlorine is very toxic to aquatic life and short term
exposures of chlorine may cause fish kills.

e. Fluoride
The existing permit effluent limitation of 1.6 mg/l for fluoride was
developed based on the Basin Plan incorporation of Title 22, Drinking
Water Standards, by reference, for the protection of GWR.  It is
practicable to express the limit as a monthly average, since fluoride is not
expected to cause acute effects on beneficial uses.

f. Total Dissolved Solids, Sulfate, Chloride, and Boron
The limits for total dissolved solids, sulfate, and boron are based on
Basin Plan Table 3-8 (page 3-13), for the San Gabriel River watershed
between Ramona Boulevard and Firestone Boulevard.  TDS = 750 mg/L;
Sulfate = 300 mg/L; and Boron = 1.0.  The Chloride limit is no longer 150
mg/L, but 180 mg/L, which resulted from Regional Board Resolution No.
97-02, Amendment to the Water Quality Control Plan to incorporate a
Policy for Addressing Levels of Chloride in Discharges of Wastewaters. 
Resolution 97-02 was adopted by Regional Board on January 27, 1997;
approved by SWRCB (Resolution 97-94); and, approved by OAL on
January 8, 1998; and served to revise the chloride water quality objective
in the San Gabriel River and other surface waters. It is practicable to
express these limits as monthly averages, since they are not expected to
cause acute effects on beneficial uses.

g. Iron
The existing permit effluent limitation of 300 mg/l for iron was developed
based on the USEPA document, Quality Criteria for Water 1986 [EPA
440/5-86-001, May 1, 1986], also referred to as the Gold Book, for the
protection of GWR beneficial use.  300 µg/L is the secondary MCL for
iron, however iron is not a priority pollutant. The monthly average limit
included in the previous permit (Order 95-078) was removed because
one of the antibacksliding exceptions apply.  New monitoring information
and the TSD methodology was used to determine that there was no
reasonable potential for the treated effluent to exceed the Gold Book
criteria for iron.

h. Methylene Blue Activated Substances (MBAS)
The MBAS procedure tests for the presence of anionic surfactants
(detergents) in surface and ground waters.  Surfactants disturb the water
surface tension, which affects insects and can affect gills in aquatic life. 
The MBAS can also impart an unpleasant soapy taste to water, as well
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as cause scum and foaming in waters, which impact the aesthetic quality
of both surface and ground waters.

Given the nature of the facility (a POTW) which accepts domestic
wastewater into the sewer system and treatment plant, and the
characteristics of the wastes discharged, the discharge has reasonable
potential to exceed both the numeric MBAS water quality objective
(WQO) and the narrative WQO for prohibition of floating material such as
foams and scums. Therefore an effluent limitation is required.

In self-monitoring reports submitted to the Regional Board under MRP
requirements, the Discharger has reported MBAS concentrations in the
effluent in excess of 0.5 mg/L. The 0.5 mg/L concentration (which has
been determined to be protective of beneficial uses and the aesthetic
quality of waters), is based on the Department of Health Services’
secondary drinking water standard, and on the Basin Plan WQO (p.3-11)
which reads, “Waters shall not have MBAS concentrations greater than
0.5 mg/L in waters designated MUN.” While the wastewater from this
POTW is not directly discharged into a MUN designated surface water
body, it will percolate into unlined reaches of the Santa Clara River [via
ground water recharge designated beneficial use (GWR)] to ground
water designated for MUN beneficial use. In addition, the Basin Plan
states that “Ground water shall not contain taste or odor-producing
substances in concentrations that cause nuisance or adversely affect
beneficial uses.” Therefore, the secondary MCL should be the MBAS
limit for this discharge to protect ground water recharge and the MUN
use of the underlying ground water, while also protecting surface waters
from exhibiting scum or foaming.

Since the Basin Plan objective is based on a secondary drinking water
standard, it is practicable to have a monthly average limitation in the
permit.

i. Total inorganic nitrogen
Total inorganic nitrogen is the sum of Nitrate-nitrogen and Nitrite-
nitrogen.  Nitrogen is considered a nutrient.  High nitrate levels in
drinking water can cause health problems in humans.  Infants are
particularly sensitive and can develop methemoglobinemia (blue-baby
syndrome). The nitrite-N limit of 1 mg/L is based on the Basin Plan WQO
located on page 3-11.

1. Algae. Several reaches of the San Gabriel River are 303(d) listed
for algae.  Excessive growth of algae and/or other aquatic plants
can degrade water quality.  Algal blooms sometimes occur
naturally, but they are often the result of excess nutrients (i.e.,
nitrogen, phosphorus) from waste discharges or nonpoint sources.
These algal blooms can lead to problems with tastes, odors, color,
and increased turbidity and can depress the dissolved oxygen
content of the water, leading to fish kills.  Floating algal scum and
algal mats are also an aesthetically unpleasant nuisance.
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The 303(d) listing for algae is being addressed by applying the
narrative WQO for biostimulatory substances, “Waters shall not
contain biostimulatory substances in concentrations that promote
aquatic growth to the extent that such growth causes nuisance or
adversely affects beneficial uses,” and other relevant information to
arrive at a mass based-limit intended to be protective of the
beneficial uses, pursuant to 40 CFR 122.44(d).  Total nitrogen will
be the indicator parameter intended to control algae, pursuant to 40
CFR 122.44(d)(1)(vi)(C).

2. Concentration-based limit. The effluent limit for total inorganic
nitrogen (NO2-N + NO3-N) of 8 mg/L is based on Basin Plan Table
3-8 (page 3-13), for the San Gabriel River watershed (between
Ramona Boulevard and Firestone Boulevard)

3. Mass based limit. The mass emission rates are based on the
plant design flow rate of 15.0 mgd.

Watershed-wide monitoring will track concentration levels of phosphorus
and all nitrogen series pollutants present in the effluent and receiving
waters, pursuant to 40 CFR 122.44(d)(1)(vi)(C)(3). 

j. Ammonia-nitrogen

1. Ammonia is a pollutant routinely found in the wastewater effluent of
POTWs, in landfill-leachate, as well as in run-off from agricultural
fields where commercial fertilizers and animal manure are applied.
Ammonia exists in two forms – un-ionized ammonia (NH3) and the
ammonium ion (NH4

+). They are both toxic, but the neutral, un-
ionized ammonia species (NH3) is much more toxic, because it is
able to diffuse across the epithelial membranes of aquatic
organisms much more readily than the charged ammonium ion. 
The form of ammonia is primarily a function of pH, but it is also
affected by temperature and other factors.  Additional impacts can
also occur as the oxidation of ammonia lowers the dissolved
oxygen content of the water, further stressing aquatic organisms.
Oxidation of ammonia to nitrate may lead to groundwater impacts in
areas of recharge.  [There is groundwater recharge in these
reaches].  Ammonia also combines with chlorine (often both are
present in POTW treated effluent discharges) to form chloramines
– persistent toxic compounds that extend the effects of ammonia
and chlorine downstream.

2. Ammonia is 303(d) listed in the San Gabriel River and San Jose
Creek. Since ammonia has reasonable potential to cause or
contribute to an excursion of a water quality objective, a water
quality-based effluent limitation for total ammonia is required in order
to be protective of the water quality objective.
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3. The 1994 Basin Plan contained water quality objectives for
ammonia to protect aquatic life, in Tables 3-1 through Tables 3-4. 
However, those ammonia objectives were revised on April 25,
2002, by the Regional Board, with the adoption of Resolution No.
2002-011, Amendment to the Water Quality Control Plan for the
Los Angeles Region to Update the Ammonia Objectives for Inland
Surface Waters (including enclosed bays, estuaries and wetlands)
with Beneficial Use designations for protection of Aquatic Life. 
Resolution No. 2002-011 was approved by the State Board, the
Office of Administrative Law, and USEPA on April 30, 2003, June 5,
2003, and June 19, 2003, respectively, and is now in effect.  The
final effluent limitations for ammonia prescribed in this Order are
based on the revised ammonia criteria (see Attachment H) and
apply at the end of pipe.

k. Coliform/Bacteria

Total and fecal coliform bacteria are used to indicate the likelihood of
pathogenic bacteria in surface waters.  Given the nature of the facility, a
wastewater treatment plant, pathogens are likely to be present in the
effluent in cases where the disinfection process is not operating
adequately.  As such, the permit contains the following:

1. Effluent Limitations:

a. The 7 day median number of coliform organisms at some
point in the treatment process must not exceed 2.2 Most
Probable Number (MPN) per 100 milliliters, and

b. The number of coliform organisms must not exceed 23 MPN
per 100 milliliters in more than one sample within any 30-day
period.

These disinfection-based effluent limitations for coliform are for
human health protection and are consistent with requirements
established by the Department of Health Services.  These limits for
coliform must be met at the point of the treatment train immediately
following disinfection, as a measure of the effectiveness of the
disinfection process.

2. Receiving Water Limitation

a. Geometric Mean Limits

∗ E.coli density shall not exceed 126/100 mL.
∗ Fecal coliform density shall not exceed 200/100 mL.

b. Single Sample Limits

∗ E.coli density shall not exceed 235/100 mL.



Pomona Water Reclamation Plant CA0053619
Fact Sheet

F-39

∗ Fecal coliform density shall not exceed 400/100 mL.

These receiving water limitations are based on Resolution No. 01-
018, Amendment to the Water Quality Control Plan for the Los
Angeles Region to Update the Bacteria Objectives for Water
Bodies Designated for Water Contact Recreation, adopted by the
Regional Board on October 25, 2001. The Resolution was
approved by State Board, OAL, and USEPA, on July 18, 2002,
September 19, 2002, and September 25, 2002, respectively.

l. pH
The hydrogen ion activity of water (pH) is measured on a logarithmic
scale, ranging from 0 to 14.  While the pH of “pure” water at 25°C is 7.0,
the pH of natural waters is usually slightly basic due to the solubility of
carbon dioxide from the atmosphere.  Minor changes from natural
conditions can harm aquatic life.  The effluent limitation for pH which
reads, ”the wastes discharged shall at all times be within the range of 6.5
to 8.5,” is taken from the Basin Plan (page 3-15) which reads” the pH of
inland surface waters shall not be depressed below 6.5 or raised above
8.5 as a result of waste discharge.

m. Turbidity
Turbidity is an expression of the optical property that causes light to be
scattered in water due to particulate matter such as clay, silt, organic
matter, and microscopic organisms.  Turbidity can result in a variety of
water quality impairments.  The effluent limitation for turbidity which
reads, “For the protection of the water contact recreation beneficial use,
the wastes discharged to water courses shall have received adequate
treatment, so that the turbidity of the wastewater does not exceed: (a) a
daily average of 2 Nephelometric turbidity units (NTUs); and (b) 5 NTUs
more than 5 percent of the time (72 minutes) during any 24 hour period,”
is based on the Basin Plan (page 3-17). 

n. Radioactivity
Radioactive substances are generally present in natural waters in
extremely low concentrations.  Mining or industrial activities increase the
amount of radioactive substances in waters to levels that are harmful to
aquatic life, wildlife, or humans. The existing effluent limitation for
radioactivity which reads, “Radioactivity of the wastes discharged shall not
exceed the limits specified in Title 22, Chapter 15, Article 5, Section 64443,
of the California Code of Regulations, or subsequent revisions,” is based
on the Basin Plan incorporation of Title 22, Drinking Water Standards, by
reference, to protect the surface water MUN beneficial use.  However, the
Regional Board has new information about the appropriate designated
uses for the water body, and based on the current designated uses, a limit
for Radioactivity is unnecessary and inappropriate unless discharge is to a
reach used for groundwater recharge, where Title 22-based limits apply.
Therefore, the accompanying Order will contain a limit for radioactivity to
protect the GWR beneficial use.
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C. Toxicity.
Ambient monitoring data indicates that the background concentration in the
lower San Gabriel River is toxic to aquatic organisms, and therefore exceeds
water quality standards. Final effluent water quality data, contained in the
Discharger’s monitoring reports, also shows that chronic toxicity in the
effluent has exceeded 1TUc (EPA WQO) several times.  Therefore, pursuant
to the TSD, reasonable potential exists for toxicity.  As such, the permit
should contain a numeric effluent limitation for toxicity.

The following support the inclusion of toxicity numeric effluent limitations for
chronic toxicity:

a. 40 CFR 122.2 (Definition of Effluent Limitation);

b. 40 CFR 122.44(d)(v) – limits on whole effluent toxicity are necessary
when chemical-specific limits are not sufficient to attain and maintain
applicable numeric or narrative water quality standards;

c. 40 CFR 122.44(d)(vi)(A) – where a State has not developed a water
quality criterion for a specific pollutant that is present in the effluent and
has reasonable potential, the permitting authority can establish effluent
limits using numeric water quality criterion;

d. Basin Plan objectives and implementation provisions for toxicity;

e. Regions 9 & 10 Guidance for Implementing Whole Effluent Toxicity
Programs Final May 31, 1996;

f. Whole Effluent Toxicity (WET) Control Policy July 1994; and,

g. Technical Support Document (several chapters and Appendix B).

However, the circumstances warranting a numeric chronic toxicity effluent
limitation when there is reasonable potential were reviewed by the State
Water Resources Control Board (State Board) in SWRCB/OCC Files A-1496
& A-1496(a) [Los Coyotes/Long Beach Petitions].  On September 17, 2003,
at a public hearing, the State Board decided to defer the issue of numeric
chronic toxicity effluent limitations until Phase II of the SIP is adopted.  In the
mean time, the State Board replaced the numeric chronic toxicity limit with a
narrative effluent limitation and a 1 TUc trigger, in the Long Beach and Los
Coyotes WRP NPDES permits.  This permit contains a similar chronic
toxicity effluent limitation.  This Order also contains a reopener to allow the
Regional Board to modify the permit, if necessary, consistent with any new
policy, law, or regulation.

Acute Toxicity Limitation:

The Dischargers may test for Acute toxicity by using USEPA’s Methods for
Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater
and Marine Organisms, October 2002 (EPA-821-R-02-012).  Acute toxicity
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provisions in the accompanying Order are derived from the Basin Plan’s
toxicity standards (Basin Plan 3-16 and 3-17).  The provisions require the
Discharger to accelerate acute toxicity monitoring and take further actions to
identify the source of toxicity and to reduce acute toxicity.

Chronic Toxicity Limitation and Requirements:

Chronic  toxicity provisions in the accompanying Order are derived from the
Basin Plan’s toxicity standards (Basin Plan 3-16 and 3-17).  The provisions
require the Discharger to accelerate chronic toxicity monitoring and take
further actions to identify the source of toxicity and to reduce chronic toxicity.
The monthly median trigger of 1.0 TUc for chronic toxicity is based on
USEPA Regions 9 & 10 Guidance for Implementing Whole Effluent Toxicity
(WET) Programs Final May 31, 1996 (Chapter 2 – Developing WET Permitting
Conditions, page 2-8).  In cases where effluent receives no dilution or where
mixing zones are not allowed, the 1.0 TUc chronic criterion should be
expressed as a monthly median. The “median” is defined as the middle value
in a distribution, above which and below which lie an equal number of values.
For example, if the results of the WET testing for a month were 1.5, 1.0, and
1.0 TUc, the median would be 1.0 TUc.

The USEPA Regions 9 & 10 Guidance for Implementing Whole Effluent
Toxicity (WET) Programs Final May 31, 1996 (Chapter 2 – Developing WET
Permitting Conditions, page 2-8) recommends two alternatives: using 2.0 TUc
as the maximum daily limit; or using a statistical approach to develop a
maximum daily effluent limitation.  

D. Limits for priority pollutants for Discharge Serial No. 001:

Discharge LimitationsCTR # [1] Constituent Units
Monthly Average Daily Maximum

4 Cadmium µg/L 5 c ---
lbs/day[3] 0.6 ---

7 Lead [6] µg/L 6.6 [2] [4] 13  [2] [4]

lbs/day[3] 0.83 1.6
8 Mercury [6] µg/L 0.051 [4], b 0.10[4], b

lbs/day[3] 0.0064 0.013
14 Cyanide [6] µg/L 4.2 [4], a 8.5 [4], a

lbs/day[3] 0.53 1.1
18 Acrylonitrile [6] µg/L 0.66 [4], b 1.3 [4], b

lbs/day[3] 0.083 0.16
38 Tetrachloroethylene µg/L 5 c ---

lbs/day[3] 0.6 ---
68 Bis(2-Ethylhexyl)phthalate µg/L 4 c, [7] ---

lbs/day[3] 0.5 [7] ---
77 1,4-Dichlorobenzene µg/L 5 c ---

  (p-dichlorobenzene) lbs/day[3] 0.6 ---
96 N-Nitrosodimethylamine µg/L 8.1 16

(NDMA) [5] lbs/day[3] 1.0 2.0



Pomona Water Reclamation Plant CA0053619
Fact Sheet

F-42

[1] This number corresponds to the compound number found in Table 1 of CTR.  It is simply the order in which the
126 priority pollutants were listed 40 CFR part 131.38 (b)(1).

[2] Concentration expressed as total recoverable.

[3] The mass emission rates are based on the plant design flow rate of 15 mgd, and calculated as follows: Flow
(MDG) x Concentration (mg/L) x 8.34 (conversion factor) = lbs/day. During wet-weather storm events in which the
flow exceeds the design capacity, the mass discharge rate limitations shall not apply, and concentration
limitations will provide the only applicable effluent limitations.

[4] For priority pollutants, Section 2.4.5 of CTR Compliance Determination, reads, “Dischargers shall be deemed out
of compliance with an effluent limitation if the concentration of the priority pollutant in the monitoring sample is
greater than the effluent limitation and greater than or equal to the reported ML.”

[5] There was RPA (tier 3) for the Pomona WRP effluent to exceed the CTR human health organisms only criteria,
therefore, a CTR-based effluent limitation was included in the accompanying Order.

[6] this effluent limitation will not be in effect until May 10, 2009, and until that time the Discharger shall comply with
the interim limits established in Section I.A.(9) of the accompanying NPDES Order No. R4-2004-0099.

[7] This effluent limitation will not be in effect until May 10, 2009, and until that time the Discharger shall comply with
the interim limits established in the Time Schedule Order No. R4-2004-0100.

Additional Footnotes - Priority Pollutants:

a. Based on most stringent CTR criteria [Criterion Continuous Concentration  (CCC)] for the
protection of freshwater aquatic life. To arrive at this calculated limitation, the CTR CCC
was adjusted, according to SIP Section 1.4.

Federal Register Vol. 65, No. 97, page 31689, discusses the basis for the aquatic life
criteria in the CTR. The Criterion Maximum Concentration (CMC), a short term
concentration limit, and the Criterion Continuous Concentration (CCC), a four day
concentration limit, are designed to provide protection of aquatic life and its uses from
acute and chronic toxicity to animals and plants.   The criteria are intended to identify
average pollutant concentrations which will produce water quality generally suited to
maintenance of aquatic life and designated uses while restricting the duration of excursions
over the average so that total exposures will not cause unacceptable adverse effects.

Federal Register Vol. 65, No. 97, page 31691, discusses how CCC is intended to be the
highest concentration that could be maintained indefinitely in a water body without causing
an unacceptable effect on aquatic community or its uses.

b. Based on most stringent CTR criteria for the protection of human health from consumption
of organisms only.  CTR criteria was adjusted according to SIP Section 1.4, to arrive at this
calculated limitation.

c. Based on the Basin Plan chemical constituent incorporation of Title 22, Drinking
Water Standards, by reference, for the protection of GWR beneficial use.

E. Basis for priority pollutants:

Mixing zones, dilution credits, and attenuation factors are not used in the
accompanying order and would be inappropriate to grant, at this time, in light
of the factors discussed in Section VII.17.A. through I of this Fact Sheet.

Allowance of a mixing zone is in the Regional Board’s discretion under
Section 1.4.2 of the SIP and under the Basin Plan (Basin Plan Chapter 4,
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page 30).  If the Discharger subsequently conducts appropriate mixing zone
and dilution credit studies, the Regional Board can evaluate the propriety of
granting a mixing zone or establishing dilution credits.

F. Example calculation: Cyanide

Is a limit required? What is RPA?
• From Table R, Reasonable Potential & Limit Derivation, we determined that

Reasonable potential analysis (RPA) = Yes, therefore a limit is required.

Step 1 – Identify applicable water quality criteria.
From California Toxics Rule (CTR), we can obtain the Criterion Maximum
Concentration (CMC) and the Criterion Continuous Concentration (CCC).

Freshwater Aquatic Life Criteria:
CMC = 22 µg/L (CTR page 31712, column B1) and
CCC = 5.2 µg/L (CTR page 31712, column B2); and

Human Health Criteria for Water & Organisms = 700 µg/L.

Step 2 – Calculate effluent concentration allowance (ECA)
ECA = Criteria in CTR, since no dilution is allowed.

Step 3 – Determine long-term average (LTA) discharge condition  

a. Calculate CV:
CV = Standard Deviation / Mean

= 0.6 (By default because data was > 80% nondetect, SIP page 6)

b. Find the ECA Multipliers from SIP Table 1 (page 7), or by calculating
them using equations on SIP page 6.   When CV = 0.6, then:
ECA Multiplier acute = 0.321 and
ECA Multiplier acute = 0.527.

c. LTA acute = ECA acute x ECA Multiplier acute
= 22 µg/L  x  0.321  =  7.062 µg/L

d. LTA chronic = ECA chronic x ECA Multiplier chronic
= 5.2 µg/L  x  0.527  =  2.7404 µg/L

Step 4 – Select the lowest LTA.
In this case, LTA chronic < LTA acute, therefore lowest LTA = 2.74 µg/L

Step 5 – Calculate the Average Monthly Effluent Limitation (AMEL) &
Maximum Daily Effluent Limitation (MDEL) for AQUATIC LIFE.
a. Find the multipliers. You need to know CV and n (frequency of sample

collection per month).  If effluent samples are collected 4 times a month
or less, then n = 4.  CV was determined to be 0.6 in a previous step.
AMEL Multiplier = 1.55
MDEL Multiplier = 3.11
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b. AMEL aquatic life = lowest LTA (from Step4) x  AMEL Multiplier
= 2.74 µg/L  x  1.55  = 4.2476 µg/L

c. MDEL aquatic life = lowest LTA (from Step4) x  AMEL Multiplier
= 2.74 µg/L  x  3.11  = 8.5226 µg/L

Step 6 – Find the Average Monthly Effluent Limitation (AMEL) & Maximum
Daily Effluent Limitation (MDEL) for HUMAN HEALTH.
a. Find factors. Given CV = 0.6 and n = 4.

For AMEL human health limit, there is no factor.
The MDEL/AMEL human health factor = 2.01

b. AMEL human health = ECA = 700 µg/L

c. MDEL human health = ECA x MDEL/AMEL factor
= 700 µg/L x  2.01  = 1407

Step 7 – Compare the AMELs for Aquatic life and Human health and select
the lowest.  Compare the MDELs for Aquatic life and Human health and
select the lowest.

 a. Lowest AMEL = 4.2 µg/L (Based on Aquatic life protection)

b. Lowest MDEL = 8.5 µg/L (Based on Aquatic life protection)

G. A numerical limit has not been prescribed for a toxic constituent if it has been
determined that it has no reasonable potential to cause or contribute to
excursions of water quality standards.  A narrative limit to comply with all water
quality objectives is provided in Standard Provisions for the priority pollutants
which have no available numeric criteria.

H. The numeric limitations contained in the accompanying Order were derived
using best professional judgement and are based on applicable state and
federal authorities, and as they are met, will be in conformance with the
goals of the aforementioned water quality control plans, and water quality
criteria; and will protect and maintain existing and potential beneficial uses of
the receiving waters.

X. INTERIM REQUIREMENTS

1. Pollutant Minimization Program

A. The accompanying Order provides for the use of Pollutant Minimization
Program, developed in conformance with Section 2.4.5.1 of the SIP, when there
is evidence (e.g., sample results reported as DNQ when the effluent limitation is
less than the MDL, sample results from analytical methods more sensitive than
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those methods included in the permit in accordance with sections 2.4.2 or 2.4.3
above, presence of whole effluent toxicity, health advisories for fish
consumption, results of benthic or aquatic organisms tissue sampling) that a
priority pollutant is present in the discharger’s effluent above an effluent
limitation.

B. The Discharger shall develop a Pollutant Minimization Program (PMP), in
accordance with Section 2.4.5.1.,of the SIP, if all of the following conditions are
true, and shall submit the PMP to the Regional Board within 120 days of
determining the conditions are true:

a. when there is evidence that the priority pollutant is present in the effluent
above an effluent limitation and either:

i. A sample result is reported as detected but not quantified (DNQ) and
the effluent limitation is less than the reported ML; or

ii. A sample result is reported as nondetect (ND) and the effluent
limitation is less than the MDL.

b. Examples of evidence that the priority pollutant is present in the effluent
above an effluent limitation are:

i. sample results reported as DNQ when the effluent limitation is less
than the method detection limit (MDL);

ii. sample results from analytical methods more sensitive than those
methods included in the permit in accordance with Sections 2.4.2 or
2.4.3;

iii. presence of whole effluent toxicity;

iv. health advisories for fish consumption; or,

v. results of benthic or aquatic organism tissue sampling.

C. The goal of the PMP is to reduce all potential sources of a priority pollutant(s)
through pollution minimization (control) strategies, including pollution prevention
measures as appropriate, to maintain the effluent concentration at or below the
WQBEL.

D. The Discharger shall propose a plan with a logical sequence of actions to achieve
full compliance with the limits in this Order.  The first phase of the plan is to
investigate the sources of the high levels of contaminants in the collection system.
 If the sources can be identified, source reduction measures (including, when
appropriate, Pollution Minimization Plans) will be instituted.  At the time this Order
is considered, the Discharger is unsure whether or not all sources contributing to
the high contaminant levels can be identified.  Therefore, a parallel effort will be
made to evaluate the appropriateness of Site Specific Objectives (SSO) and,
where appropriate, Use Attainability Analyses (UAA), and modifications to and/or
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construction of treatment facilities.  If it is determined that a SSO or UAA is
necessary and appropriate, the Discharger will submit a written request for a SSO
study, accompanied by a preliminary commitment to fund the study, to the
Regional Board.  The Discharger will then develop a workplan and submit it to the
Regional Board for approval prior to the initiation of the studies.

2. Interim Limits

A. The Pomona WRP may not be able to achieve immediate compliance with the
limits for lead, mercury, cyanide, acrylonitrile, and bis(2-ethylhexyl)phthalate
contained in the accompanying Order Section I.A.2.b Data submitted in previous
self-monitoring reports indicate that these constituents have been detected in the
effluent/receiving water, at least once, at a concentration greater than the new
limit proposed in the accompanying Order.

B. 40 CFR, Section 131.38(e) provides conditions under which interim effluent
limits and compliance schedules may be issued.  However, until recently, the
Basin Plan did not allow inclusion of interim limits and compliance schedules in
NPDES permits for effluent limits.

1. With the Regional Board adoption and USEPA approval of Resolution No.
2003-001, compliance schedules can be allowed in  NPDES permits if:

a. the effluent limit implements new, revised, or newly interpreted water
quality standards, or

b. the effluent limit implements TMDLs for new, revised or newly
interpreted water quality standards.

However, the provisions under Resolution No. 2003-001 do not apply to
any constituent with a final effluent limitation.

2. The SIP allows inclusion of interim limits in NPDES permits for CTR-based
priority pollutants.  The CTR provides for a five-year maximum compliance
schedule, while the SIP allows for longer, TMDL-based compliance
schedule.  However, the USEPA has yet to approve the longer compliance
schedules. Therefore, this Order includes interim limits and compliance
schedules for CTR-based priority pollutant limits, for a maximum of five
years,  when the Discharger has been determined to have problems in
meeting the new limits.  This Order also includes a reopener to allow the
Regional Board to grant TMDL-based compliance schedules if the USEPA
approves the longer compliance schedule provisions of the SIP.

3. For new non-CTR-based limits (bis(2-ethylhexyl)phthalate) prescribed in
this Order, for which the Discharger will not be able to meet immediately,
interim limits and compliance dates are provided in an accompanying Time
Schedule Order R4-2004-0100.

C. In conformance with the CTR and the relevant provisions of SIP Section 2.1, the
Discharger has submitted documentation regarding the efforts they have made
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to quantify pollutant levels in the discharge and the sources of the pollutants
entering the POTW.  In addition, the Discharger already has in place a source
control and pollutant minimization approach through its existing pollutant
minimization strategies and through the pretreatment program.  The duration of
interim requirements established in this Order was developed in coordination
with Regional Board staff and the Discharger, and the proposed schedule is as
short as practicable.  The five-year compliance schedule is based on the
maximum allowable compliance schedule.  However, the Discharger anticipates
it may take longer than five years to achieve some of the final limits.
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State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
320 West 4th Street, Suite 200, Los Angeles

FACT SHEET

WASTE DISCHARGE REQUIREMENTS
FOR

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY
(San Jose Creek Water Reclamation Plant)

NPDES No. CA0053911
Public Notice No.: 04-008

PLANT ADDRESS MAILING ADDRESS
San Jose Creek Water Reclamation Plant
1965 South Workman Mill Road
Whittier, CA 90607

Contact Person: June Nguyen
Title: Senior Engineer
Phone No.: 562-699-7411, Ext. 2831

County Sanitation Districts of
Los Angeles County
1965 South Workman Mill Road
Whittier, CA 90607

Contact Person: James F. Stahl
Title: Chief Engineer and General Manager
Phone No.: 562-699-7411

I. PUBLIC PARTICIPATION

1. The California Regional Water Quality Control Board, Los Angeles Region (Regional
Board) is considering issuance of waste discharge requirements (WDRs) that will
serve as a National Pollutant Discharge Elimination System (NPDES) permit for the
above-referenced plant.  As an initial step in the WDR process, the Regional Board
staff has developed tentative WDRs.  The Regional Board encourages public
participation in the WDR adoption process.

A. Public Comment Period

Interested persons are invited to submit written comments on the tentative
WDRs for the County Sanitation Districts of Los Angeles County (CSDLAC or
Discharger), San Jose Creek Water Reclamation Plant (San Jose Creek WRP).
Comments should be submitted either in person or by mail to:

EXECUTIVE OFFICER
California Regional Water Quality Control Board, Los Angeles Region
320 W. 4th Street, Suite 200
Los Angeles, CA  90013
ATTN: Don Tsai

To be fully responded to by staff and considered by the Regional Board, written
comments regarding the revised tentative Order should be received by 5:00 p.m.
on May 26, 2004.
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The discharger submitted comments to the RWQCB based on previous
tentative permits mailed to them.  However, previous tentative permits
contained limits been based on the United States Environmental Protection
Agency’s (USEPA) Technical Support Document. The Regional Board staff has
incorporated some of the discharger’s suggestions into this tentative.

In August 2002, Mr. Bill Robinson attempted to submit written comments and
other documentation to the Regional Board, for inclusion in the administrative
record of the CSDLAC Whittier Narrows WRP WDR and NPDES permit renewal
hearing.  However, his written comments were not accepted by the Board
because they were submitted past the deadline for the public comment period.
However, those written comments will be included in the administrative record for
consideration during the San Jose Creek WRP WDR and NPDES permit
renewal process.

B. Public Hearing

The Regional Board will consider the tentative WDRs and NPDES permit during
a public hearing on the following date, time and place:

Date:           June 10, 2004
Time:           9:00 a.m.
Location:     Council Chambers

  Metropolitan Water District of Southern California
  700 N. Alameda Street
  Los Angeles, California

Interested parties and persons are invited to attend.  At the public hearing, the
Regional Board will hear testimony, if any, pertinent to the waste discharge that
will be regulated and the proposed WDRs and permit.  Oral testimony will be
heard; however, for accuracy of the record, important testimony should be in
writing.

Please be aware that dates and venues may change. Our web address is
www.swrcb.ca.gov/rqcb4 where you can access the current agenda for
changes in dates and locations.

C. Information and Copying

Copies of the tentative WDRs and NPDES permit, report of waste discharge,
Fact Sheet, comments received, and other documents relative to this tentative
WDRs and permit are available at the Regional Board office.  Inspection and/or
copying of these documents are by appointment scheduled between 8:00 a.m.
and 4:50 p.m., Monday through Friday, excluding holidays.  For appointment,
please call the Los Angeles Regional Board at (213) 576-6600.

D. Register of Interested Persons
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Any person interested in being placed on the mailing list for information regarding
this NPDES permit should contact the Regional Board, reference this facility, and
provide a name, address, and phone number.

E. Waste Discharge Requirements Appeals

Any aggrieved person may petition the State Water Resources Control Board
to review the decision of the Regional Board regarding the final WDRs.  The
petition must be submitted within 30 days of the Regional Board’s action to the
following address:

State Water Resources Control Board
Office of Chief Counsel
ATTN: Elizabeth Miller Jennings
P.O. Box 100
Sacramento, CA 95812

II. PURPOSE OF ORDER

CSDLAC discharges tertiary-treated municipal wastewater from the San Jose Creek WRP
under waste discharge requirements contained in Order No. 95-079, adopted by this
Regional Board on June 12, 1995.  This Order serves as the permit under the National
Pollutant Discharge Elimination System Program (NPDES No. CA0053911).  The
Discharger’s permit was administratively extended beyond the May 10, 2000 expiration
date. CSDLAC filed a Report of Waste Discharge (ROWD) and applied for renewal of its
WDRs and NPDES permit on November 15, 1999.  This WDRs and NPDES permit will
expire on May 10, 2009.

III. DESCRIPTION OF FACILITY AND TREATMENT PROCESS

1. The San Jose Creek WRP consisting of East and West WRPs is one of eleven publicly
owned treatment works (POTWs) (Saugus, Valencia, Whittier Narrows, Pomona, La
Cañada, Long Beach, Los Coyotes, San Jose Creek, Lancaster, Palmdale, and Joint
Water Pollution Control Plant) owned and operated by CSDLAC.  The San Jose Creek
WRP is a tertiary treatment facility located at 1965 South Workman Mill Road, Whittier,
California 90607. The plant consists of two completely separate, independently
operated units with separate raw sewage sources and outfalls. As reported in the
ROWD, the San Jose Creek WRP has a combined design capacity of 100 million
gallons per day (mgd), which San Jose Creek East and West WRPs individually
contribute 62.5 and 37.5 mgd, respectively.  In 2002, the San Jose Creek WRP only
discharged an average total of 83 mgd of tertiary treated municipal wastewater to the
San Gabriel River and San Jose Creek, at Whittier, California.

The plant was constructed in three stages.  Stages I and II (also identified here as the
San Jose Creek East WRP) are located on the east side of the 605 Freeway.  Stage III
(also identified here as the San Jose Creek West WRP) is located on the west side of
the 605 Freeway and was placed into full operation in January 1993.  The San Jose
Creek WRP is part of CSDLAC’s integrated network of facilities, known as the Joint
Outfall System, which includes seven treatment plants. The upstream treatment plants
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(Whittier Narrows, Pomona, La Cañada, Long Beach, Los Coyotes, and San Jose
Creek) are connected to the Joint Water Pollution Control Plant (JWPCP) located in
Carson. This system allows for the diversion of influent flows into or around each
upstream plant, if so desired.  Figure 1 shows the vicinity map for the San Jose Creek
WRP.

2. The San Jose Creek WRP serves approximately 914,100 people in the Cities of
Arcadia, Azusa, Baldwin Park, Bradbury, Industry, Covina, Diamond Bar, Duarte, El
Monte, Glendora, Irwindale, La Habra Heights, La Puente, La Verne, Monrovia,
Pasadena, Pomona, Rosemead, San Dimas, San Gabriel, San Marino, Sierra Madre,
Temple, and West Covina. Flow to the plant consists of domestic and industrial
wastewater. During 2002, industrial wastewater represented approximately 15% of the
total flow to the plant.

3. The United States Environmental Protection Agency (USEPA) and the Regional Board
have classified San Jose Creek WRP as a major discharger.  It has a Threat to Water
Quality and Complexity Rating of 1-A pursuant to Section 2200, Title 23, CCR.

4. Pursuant to 40 CFR, Part 403, the San Jose Creek WRP developed, and has been
implementing, an industrial wastewater Pretreatment Program, which has been
approved by USEPA and the Regional Board.

5. Treatment at the San Jose Creek WRP currently consists of primary sedimentation,
nitrification-denitrification (NDN) activated sludge biological treatment, secondary
sedimentation with coagulation, inert media filtration, chlorination and dechlorination.
No facilities are provided for solids processing at the plant. Sewage solids separated
from the wastewater are returned to the trunk sewer for conveyance to JWPCP for
treatment and disposal.  Figures 2A and 2B depict schematics of the San Jose Creek
East and West WRP wastewater flows.

A. Primary sedimentation - The main objective of primary sedimentation is to
remove solids from the wastewater by gravity.  The heavier solids (settleable
solids) precipitate out and are scraped out of the primary sedimentation basin.
The lighter solids float to the top and are skimmed off.  However, some solids
remain in suspension.

B. NDN activated sludge - The NDN activated sludge treatment system in which
the incoming wastewater is mixed with existing biological floc (microorganisms,
bugs, or activated sludge) is processed in an aeration basin.  Activated sludge
converts non-settleable and dissolved organic contaminants into biological floc,
which can then be removed from the wastewater with further treatment. The
nitrification process converts ammonia nitrogen into nitrate plus nitrite nitrogen
(inorganic nitrogen). The denitrification process converts the inorganic nitrogen
into gaseous nitrogen, thus removing it from the wastewater.

C. Secondary sedimentation with coagulation - The main objective of secondary
sedimentation is to remove biological floc from the wastewater.  Chemicals, such
as aluminum sulfate (alum), may be added as part of the treatment process to
enhance solids removal.  Alum causes the biological floc to combine into larger
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clumps (coagulate).  This makes it easier to remove the floc.

D. Mixed dual media filtration - The filtration process is used to remove or reduce
suspended or colloidal matter from a liquid stream, by passing the water through
a bed of graded granular material.  Filters remove the solids that the secondary
sedimentation process did not remove, thus, improving the disinfection efficiency
and reliability.

E. Chlorination - Sodium hypochlorite is used as a disinfectant in the San Jose
Creek WRP. Disinfectant is added to the treated effluent prior to the filters to
destroy bacteria, pathogens and viruses, and to minimize algal growth in the
filters.  Additional disinfectant may be dosed prior to the chlorine contact tank.

F. Dechlorination - Sulfur dioxide is added to neutralize the chlorine prior to the
treated water discharged to the San Gabriel River and San Jose Creek.

In order to achieve compliance with the ammonia Basin Plan objectives, the Districts
began the conversion of San Jose Creek East WRP to NDN operating mode in August
2000.  As of June 12, 2003, San Jose Creek East and West WRPs are in full NDN
mode, and 100% of the effluent discharged to the San Jose Creek and/or the San
Gabriel River has undergone full treatment including NDN treatment.  Even though the
San Jose Creek East is operating in full NDN mode, NDN-related construction, which
includes expansion of the return activated sludge (RAS) stations and modifications to
the aeration tanks, is still occurring.  Modifications to the aeration tanks require the
diversion of some influent flow from San Jose Creek East to San Jose Creek West and
thus, starting on October 6, 2003, approximately 6 mgd of flow is being diverted from
San Jose Creek East to San Jose Creek West.  The diversion is anticipated to end
when the aeration work is completed by June 2004.

However, recent scientific investigations have found that the disinfection of the filtered
activated sludge NDN effluent and increased polymer dosing generates n-
nitrosodimethylamine (NDMA) as a byproduct.  To date, ultra violet (UV) oxidation is the
only available technology capable of destroying NDMA in wastewater. Currently,
CSDLAC is conducting a UV disinfection pilot project at the Whittier Narrows WRP in
an effort to eliminate in-plant generation of NDMA.  Pending the outcome of this pilot
study, the disinfection process at the San Jose Creek WRP, and other CSDLAC WRPs,
may be changed from chlorination to UV.  The purpose of installing and operating the
UV disinfection systems, will be to restore NDMA concentrations to their pre-NDN
levels, for the continued protection of local groundwater, and to prevent the formation of
other chlorination disinfection byproducts, such as cyanide and trihalomethanes.

6. Water Recycling Facility. During 2002, the Discharger recycled approximately 5%
(33 million gallons of treated effluent per year) from the San Jose Creek East WRP
and 11% (39 million gallons of treated effluent per year) from the San Jose Creek
West WRP, and plans to continue doing so.  The production, distribution, and reuse
of recycled water are presently regulated under Water Reclamation Requirements
(WRR) contained in Order No. 87-51, adopted by this Board on April 27, 1987.
Pursuant to California Water Code section 13523, these WRRs were reviewed in
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1997 and were readopted without change in Board Order No. 97-072, adopted on
May 12, 1997.

Recycled water is used for landscape irrigation, in cooling towers, and for dust
control.  Recycled water reuse areas include parks, schools, country club, landfills,
and a cemetery in the San Jose Creek WRP’s distribution system.  CSDLAC is
promoting additional reuse options for the treated effluent.

As illustrated on the Schematic of Wastewater Flow (Attachments 2a and 2b) for the
San Jose Creek WRP, the recycled water that is piped for reuse is not dechlorinated
to maintain an adequate level of residual chlorine to prevent/minimize regrowth of
bacteria during distribution.

7. Storm Water Management.  CSDLAC does not treat storm water runoff at the San
Jose Creek WRP, except for stormwater infiltration and inflows in the sewer and
stormwater that traverses the treatment tanks.  It has developed and implemented a
Storm Water Pollution Control Plan for storm water that does not enter the treatment
system.

IV. DISCHARGE OUTFALL AND RECEIVING WATER DESCRIPTION

1. The San Jose Creek WRP discharges tertiary-treated wastewater via two discharge
points (001 and 003) to the San Gabriel River, above the estuary, within the San
Gabriel River Watershed.  Tertiary-treated effluent is also discharged via one
discharge point (002) to San Jose Creek, a tributary of the San Gabriel River.
Existing points of discharge are as follows:

A. Discharge Serial No. 001: Discharge to San Gabriel River from both the East
and West San Jose Creek WRPs (approximate coordinates: Latitude 33° 55'
50" and Longitude 118° 06' 24").  Discharge No. 001 is the primary discharge
outfall and is located approximately eight miles south of the plant, near
Firestone Boulevard.  From this point, treated effluent flows directly to a lined,
low flow channel (San Gabriel River) and travels about 9 miles prior to reaching
the estuary.

The outfall pipe is also used to deliver reclaimed water for groundwater
recharge under a separate permit.  A turnout (approximate coordinates:
Latitude 33° 59' 39" and Longitude 118° 04' 24") located approximately midway
down the pipe is used to divert reclaimed water to the San Gabriel River
Spreading Grounds. CSDLAC proposes to discharge reclaimed water through
this turnout into the San Gabriel River through Rubber Dam No. 2, which will
not be used at all times. CSDLAC intends to increase flexibility in the
Montebello Forebay Spreading Operations. Figure 3 shows the locations of the
following proposed discharge points.

a. Discharger Serial No. 001A (approximate coordinates: Latitude 33° 59' 39"
and Longitude 118° 04' 24"): Treated effluent from Discharge No. 001A is
allowed to recharge groundwater underneath the unlined San Gabriel
River, when the headworks of the spreading grounds are unavailable due
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to maintenance or other constraints.  Otherwise, none of the reclaimed
water can be used for recharge and all of it will flow to Discharge Serial
No 001.

b. Discharger Serial No. 001B (approximate coordinates: Latitude 33° 58' 14"
and Longitude 118° 05' 18"): Treated effluent from Discharge Serial No.
001B increases the groundwater recharge in the vicinity through the
unlined San Gabriel River. Discharge Serial No. 001B (nearby Rubber
Dam No. 4) is located at the San Gabriel River bank, approximately 1475
feet upstream of Slauson Avenue.

B. Discharge Serial No. 002: Discharge to San Jose Creek from the San Jose
Creek East WRP (approximate coordinates: Latitude 34° 02’ 08” and Longitude
118° 01’ 02”). Treated effluent from Discharge No. 002 is allowed to recharge
groundwater and is conveyed via various channels and diversion structures to
either the Rio Hondo Spreading Grounds or the San Gabriel River Spreading
Grounds.  San Jose Creek is unlined from the discharge point to the San
Gabriel River.

C. Discharge Serial No. 003: Discharge to the unlined San Gabriel River from the
San Jose Creek West WRP (approximate coordinates: Latitude 34° 02’ 10” and
Longitude 118° 01’ 48”). Treated effluent from Discharge No. 003 is allowed to
recharge groundwater and is conveyed via various channels and diversion
structures to either the Rio Hondo Spreading Grounds or the San Gabriel River
Spreading Grounds.

The depth to groundwater is approximately 40 feet below ground surface in the
vicinity of the receiving water, San Jose Creek and San Gabriel River, near
Discharge Serial Nos. 002 and 003, respectively.  San Jose Creek and San Gabriel
River are unlined at the discharge points.  The unconsolidated sediments underlying
the San Gabriel Valley Groundwater Basin are transmissive to water, as well as
pollutants.  Therefore, it is expected that there will be recharge to groundwater.  In
addition, groundwater recharge is a beneficial use of the receiving water bodies.
Figure 3 shows the depth to groundwater near San Jose Creek WRP.

2. The Upper San Gabriel Valley Municipal Water District proposes a San Gabriel
Valley Recycled Water Demonstration Project to transport treated effluent from the
San Jose Creek West WRP approximately seven miles upstream, along the San
Gabriel River, to recharge groundwater of the Main San Gabriel Basin.  Up to 10,000
acre-feet a year of recycled water would be discharged into the San Gabriel River at
five points, immediately downstream of the Santa Fe Dam, for groundwater
replenishment.  Figure 4 shows new points of discharge from the existing San Jose
Creek West WRP are as follows:

A. Discharge Serial No. 004: Discharge to the unlined San Gabriel River
(Discharge Serial No. 004 - approximate coordinates: Latitude 34° 06' 37",
Longitude 117° 58' 14"). The water will discharge into a Drop Structure No. 1
located 1,900 feet north of Live Oak Avenue.
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B. Discharge Serial No. 005: Discharge to the unlined San Gabriel River
(Discharge Serial No. 005 - approximate coordinates: Latitude 34° 06' 27",
Longitude 117° 58' 27"). The water will discharge into a Drop Structure No. 2
located 225 feet north of Live Oak Avenue.

C. Discharge Serial No. 006: Discharge to the unlined San Gabriel River
(Discharge Serial No. 006 - approximate coordinates: Latitude 34° 06' 18",
Longitude 117° 58' 38"). The water will discharge into a Drop Structure No. 3
located 2,770 feet south of Live Oak Avenue.

D. Discharge Serial No. 007: Discharge to the unlined San Gabriel River
(Discharge Serial No. 007 - approximate coordinates: Latitude 34° 06' 09",
Longitude 117° 58' 48"). The water will discharge into a Drop Structure No. 4
located 4,000 feet south of Live Oak Avenue.

E. Discharge Serial No. 008: Discharge to the unlined San Gabriel River
(Discharge Serial No. 008 - approximate coordinates: Latitude 34° 06' 01",
Longitude 117° 58' 58"). The water will discharge into a Drop Structure No. 5
located 5,200 feet south of Live Oak Avenue.

Discharge from these five points is contingent upon the issuance of Water Recycling
Requirements (WRRs) for the San Gabriel Valley Recycled Water Demonstration
Project. Depending upon where the discharge occurs, this Order may be modified.
The Los Angeles County Department of Public Works (LACDPW) will operate and
manage the River Channel and the pipeline used to transport suitably treated
wastewater to the River Channel. The Main San Gabriel Basin Watermaster, a
special state agency, will be charged with the responsibility of replenishing and
monitoring the groundwater quality of the San Gabriel Groundwater Basins. In the
event that this Project goes forth, depending upon the final design and the exact
location of spreading, this NPDES permit may need to be revised, accordingly.

3. During dry weather (May 1 – October 31), the primary sources of water flow in San
Gabriel River, downstream of the discharge points, are the San Jose Creek WRP
effluent and other NPDES-permitted discharges, including urban runoff conveyed
through the municipal separate storm sewer systems (MS4).  Storm water and dry
weather urban runoff from MS4 are regulated under an NPDES permit, Waste
Discharge Requirements for Municipal Storm Water and Urban Runoff Discharges
within the County of Los Angeles (LA Municipal Permit), NPDES Permit No.
CAS004001.

4. The Los Angeles County Flood Control District channelized portions of the San
Gabriel River and Rio Hondo to convey and control floodwater and to prevent
damage to homes located adjacent to the river. Although not their main purpose, the
San Gabriel River and Rio Hondo convey treated wastewater along with floodwater,
and urban runoff.  The San Gabriel River and Rio Hondo are unlined near the points
of discharge. Groundwater recharge occurs both incidentally and through separate
WRRs for groundwater recharge, in these unlined areas of the San Gabriel River
where the underlying sediments are highly transmissive to water as well as
pollutants. The Water Replenishment District of Southern California recharges the
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Rio Hondo and San Gabriel Spreading Grounds, located in the Montebello Forebay,
with water purchased from CSDLAC’s Whittier Narrows, Pomona, and San Jose
Creek WRPs, under WRRs Order No. 91-100, adopted by the Board on September
9, 1991.

Notwithstanding that segments located further downstream of the discharge are
concrete-lined, the watershed supports a diversity of wildlife, particularly an
abundance of avian species such as the Least Bell’s Vireo, Tricolored Blackbird, and
California Gnatcatcher.  Aquatic life, such as fish, invertebrates, and algae exist in
the San Gabriel River Watershed.

5. As described in the State of the Watershed Report, the San Gabriel River drains a
689 square mile area of eastern Los Angeles County; its headwaters originate in
National Forest lands in the San Gabriel Mountains.  The San Gabriel River
watershed consists of extensive areas of undisturbed riparian and woodland habitats
in its upper reaches.  The U.S. Congress has set aside a wilderness area in much of
the West and East Forks of the San Gabriel River.  Towards the middle of the
watershed, large spreading grounds are used to recharge groundwater basins.  The
watershed is hydraulically connected to the San Gabriel River Watershed through
the Whittier Narrows Reservoir. Nurseries and small stable areas are located along
channelized portions of the river.  The lower part of the San Gabriel River Watershed
is heavily urbanized.

V. DISCHARGE QUALITY DESCRIPTION

1. From July 1995 to November 2003, the Discharger’s discharge monitoring reports
showed the following:

A. treated wastewater average annual flow rate of approximately 55 and 29 mgd
for the San Jose Creek East and West WRPs, respectively;

B. average annual removal rates of >98% and >99% of BOD and total suspended
solids, respectively, in the treated wastewater of the both plants; and,

C. 7-day median and daily maximum coliform values as <1 MPN/100 ml in the
treated wastewater of the both plants.

2. The characteristics of the treated wastewater discharged, based on data submitted in
the 2002 Annual summary discharge monitoring report, are as follows in Table 1.
The “<” symbol indicates that the pollutant was not detected (ND) at that
concentration level.  It is not known if the pollutant was present at a lower
concentration.

Table 1 Effluent Characteristics
East West

CTR# Constituent Unit Avg. Maxi. Mini. Avg. Maxi. Mini.
Flow mgd 54.6 57.5 49.4 28.6 30.2 26.5
pH pH units 6.9 7.0 6.9 7.1 7.2 7.0

(Continued to the Next Page)
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 (Continued from the Previous Page)
Table 1 Effluent Characteristics

East West
CTR# Constituent Unit Avg. Maxi. Mini. Avg. Maxi. Mini.

Temperature °F 78 84 72 78 83 73
BOD5 20°C mg/L <3 5 <2 <6 8 <4
Suspended solids mg/L <1 1 <1 <1 1 <1
Settleable solids ml/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total dissolved solids mg/L 642 668 586 555 575 534
Total residual chlorine mg/L 4.3 4.8 3.7 1.8 2.1 1.6
Chloride mg/L 151 172 113 118 163 105
Sulfate mg/L 133 154 85.4 101 125 91
Boron mg/L 0.52 0.59 0.46 0.6 0.69 0.5
Total Phosphate mg/L <2.2 4.7 <0.5 7.2 7.8 6.8
Turbidity (24-Hr Composite) NTU 1.0 1.1 0.8 1.0 1.3 0.8
Oil and grease mg/L <4 <4 <4 <4 <5 <4
Fluoride mg/L 0.48 0.85 0.36 0.74 0.91 0.41
MBAS mg/L 0.3 0.6 0.2 0.3 0.7 0.1
Ammonia-N mg/L 7.3 12.2 5.2 10 14.5 6.1
Organic-N mg/L 1.4 1.7 1.2 1.7 2.2 1.4
Nitrate-N mg/L 3.4 5.0 2.1 2.94 5.14 1.59
Nitrite-N mg/L 0.5 1.1 0.2 0.83 1.42 0.13

1 Antimony µg/L <0.6 1.8 <0.5 <0.7 1.4 <0.5
2 Arsenic µg/L <1 1 <1 <1 1.8 <1
3 Beryllium µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4 Cadmium µg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
5 Total Chromium µg/L <10 <10 <10 <10 <10 <10
6 Copper µg/L <10 31 <8 <10 22 <8

Iron µg/L 60 90 70 <50 70 <50
7 Lead µg/L <2 4 <2 <2 <3 <2
8 Mercury µg/L <0.04 <0.1 <0.04 <0.04 <0.1 <0.04
9 Nickel µg/L <20 <20 <20 <20 30 <20
10 Selenium µg/L <1 1 <1 <1 1 <1
11 Silver µg/L <0.17 0.26 <0.1 0.19 0.33 0.096
12 Thallium µg/L <1 <1 <1 <1 <3 <1
13 Zinc µg/L 50 70 40 70 90 40
14 Cyanide µg/L <27 216 <5 <11 17 <5
16 2,3,7,8-TCDD (Dioxin) µg/L <0.7 <1.1 <0.35 <0.9 <1.3 <0.48
17 Acrolein µg/L <4 <10 <2 <3 <10 <2
18 Acrylonitrile µg/L <3 <5 <2 <3 <5 <2
19 Benzene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
20 Bromoform µg/L <0.5 0.9 0.5 <0.5 <0.5 <0.5
21 Carbon tetrachloride µg/L <0.5 <0.5 <0.5 <0.5 0.9 <0.5
22 Chlorobenzene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
23 Dibromochloromethane µg/L <0.8 2.1 0.5 <0.5 0.6 <0.5
24 Chloroethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
25 2-Chloroethylvinyl ether µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
26 Chloroform µg/L 9 11 6.4 9 11 5.6
27 Bromodichloromethane µg/L <2 5.5 1.5 2 2 1
28 1,1-Dichloroethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
29 1,2-Dichloroethane µg/L <0.5 <0.5 <0.5 <1 <1 <0.5
30 1,1-Dichloroethylene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
31 1,2-Dichloropropane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
32 1,3-Dichloropropylene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
33 Ethylbenzene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

(Continued to the Next Page)
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Table 1 Effluent Characteristics

East West
CTR# Constituent Unit Avg. Maxi. Mini. Avg. Maxi. Mini.

34 Methyl bromide µg/L <0.9 <1 <0.5 <1 <1 <0.5
35 Methyl chloride µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
36 Methylene chloride µg/L <0.7 2.7 <0.5 <0.7 1.3 <0.5
37 1,1,2,2-Tetrachloroethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
38 Tetrachloroethylene µg/L <0.5 0.9 <0.5 <1.8 16 <0.5
39 Toluene µg/L <0.5 <0.7 <0.5 <0.5 <0.5 <0.5
40 1,2-Trans-dichloroethylene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
41 1,1,1-Trichloroethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
42 1,1,2-Trichloroethane µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
43 Trichloroethylene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
44 Vinyl chloride µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
45 2-Chlorophenol µg/L <2 <5 <1 <2 <5 <1
46 2,4-Dichlorophenol µg/L <2 <5 <1 <2 <5 <1
47 2,4-Dimethylphenol µg/L <2 <2 <2 <2 <2 <2
48 2-Methyl-4,6-dinitrophenol µg/L <5 <5 <5 <5 <5 <5
49 2,4-Dinitrophenol µg/L <5 <5 <5 <5 <5 <5
50 2-Nitrophenol µg/L <3 <10 <1 <3 <10 <1
51 4-Nitrophenol µg/L <3 <10 <1 <3 <10 <1
52 3-Methyl-4-chlorophenol µg/L <1 <1 <1 <1 <1 <1
53 Pentachlorophenol µg/L <2 <5 <1 <2 <5 <1
54 Phenol µg/L <1 <1 <1 <1 <1 <1
55 2,4,6-Trichlorophenol µg/L <6 <10 <1 <3 <10 <1
56 Acenaphthene µg/L <1 <1 <1 <1 <1 <1
57 Acenaphthylene µg/L <3 <10 <1 <3 <10 <1
58 Anthracene µg/L <3 <10 <1 <3 <10 <1
59 Benzidine µg/L <5 <5 <5 <5 <5 <5
60 Benzo(a)anthracene µg/L <2 <5 <1 <2 <5 <1
61 Benzo(a)pyrene µg/L <0.0031 <0.0031 <0.0031 <0.071 0.0513 <0.0031
62 Benzo(b)fluoranthene µg/L <0.0031 0.004 <0.0031 <0.007 0.0473 <0.0031
63 Benzo(g,h,i)perylene µg/L <2 <5 <1 <2 <5 <1
64 Benzo(k)fluoranthene µg/L <0.0031 <0.0031 <0.0031 <0.0081 0.0634 <0.0031
65 Bis(2-chloroethoxy)methane µg/L <2 <5 <1 <2 <5 <1
66 Bis(2-chloroethyl)ether µg/L <1 <1 <1 <1 <1 <1
67 Bis(2-chloroisopropyl)ether µg/L <1 <2 <1 <1 <2 <1
68 Bis(2-ethylhexyl)phthalate µg/L <2 <5 <1 <3 <5 <1
69 4-Bromophenyl phenyl ether µg/L <2 <5 <1 <2 <5 <1
70 Butylbenzyl phthalate µg/L <3 <10 <1 <3 <10 <1
71 2-Chloronaphthalene µg/L <3 <10 <1 <3 <10 <1
72 4-Chlorophenyl phenyl ether µg/L <2 <5 <1 <2 <5 <1
73 Chrysene µg/L <0.0031 <0.0031 <0.0031 <0.0057 0.0344 <0.0031
74 Dibenzo(a,h)anthracene µg/L 0.006 <0.006 <0.006 <0.017 0.129 <0.006
75 1,2-Dichlorobenzene µg/L <0.5 0.7 <0.5 <0.5 <0.5 <0.5
76 1,3-Dichlorobenzene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
77 1,4-Dichlorobenzene µg/L <0.6 0.8 <0.5 <0.8 1.2 <0.5
78 3,3’-Dichlorobenzidine µg/L <5 <5 <5 <5 <5 <5
79 Diethyl phthalate µg/L <2 2.3 <1 <1 <2 <1
80 Dimethyl phthalate µg/L <1 <2 <1 <1 <2 <1
81 Di-n-butyl phthalate µg/L <3 <10 <1 <3 <10 <1
82 2,4-Dinitrotoluene µg/L <2 <5 <1 <2 <5 <1
83 2,6-Dinitrotoluene µg/L <2 <5 <1 <2 <5 <1
84 Di-n-octyl phthalate µg/L <3 <10 <1 <3 <10 <1

 (Continued to the Next Page)
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Table 1 Effluent Characteristics

East West
CTR# Constituent Unit Avg. Maxi. Mini. Avg. Maxi. Mini.

85 1,2-Diphenylhydrazine µg/L <1 <1 <1 <1 <1 <1
86 Fluoranthene µg/L <1 <1 <1 <1 <1 <1
87 Fluorene µg/L <3 <10 <1 <3 <10 <1
88 Hexachlorobenzene µg/L <1 <1 <1 <1 <1 <1
89 Hexachlorobutadiene µg/L <1 <1 <1 <1 <1 <1
90 Hexachlorocyclopentadiene µg/L <5 <5 <5 <5 <5 <5
91 Hexachloroethane µg/L <1 <1 <1 <1 <1 <1
92 Indeno(1,2,3-cd)pyrene µg/L <0.006 <0.006 <0.006 <0.018 0.121 <0.008
93 Isophrone µg/L <1 <1 <1 <1 <1 <1
94 Naphthalene µg/L <1 <1 <1 <1 <1 <1
95 Nitrobenzene µg/L <1 <1 <1 <1 <1 <1
96 N-Nitrosodimethylamine µg/L <2 <5 <1 <2 <5 <1
97 N-Nitrosodi-n-propylamine µg/L <2 <5 <1 <2 <5 <1
98 N-Nitrosodiphenylamine µg/L <1 <1 <1 <1 <1 <1
99 Phenanthrene µg/L <2 <5 <1 <2 <5 <1

100 Pyrene µg/L <3 <10 <1 <3 <10 <1
101 1,2,4-Trichlorobenzene µg/L <2 <5 <1 <2 <5 <1
102 Aldrin µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
103 alpha-BHC µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
104 beta-BHC µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
105 gamma-BHC (Lindane) µg/L <0.01 0.01 <0.01 <0.01 0.01 <0.01
106 delta-BHC µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
107 Chlordane µg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
108 4,4’-DDT µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
109 4,4’-DDE µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
110 4,4- DDD µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
111 Dieldrin µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
112 alpha-Endosulfan µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
113 beta-Endosulfan µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
114 Endosulfan sulfate µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
115 Endrin µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
116 Endrin aldehyde µg/L <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
117 Heptachlor µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
 118 Heptachlor epoxide µg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Polychlorinated biphenyls
(PCBs)

119        Aroclor 1016 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
120        Aroclor 1221 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
121        Aroclor 1232 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
122        Aroclor 1242 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
123        Aroclor 1248 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
124        Aroclor 1254 µg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
125        Aroclor 1260 µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
126 Toxaphene µg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

3. The Discharger’s effluent demonstrated chronic toxicity during the last permit cycle.
Based on this information, the Regional Board has determined that there is a
reasonable potential that the discharge will cause toxicity in the receiving water.
However, the circumstances warranting a numeric chronic toxicity effluent limitation
when there is reasonable potential were reviewed by the State Water Resources
Control Board (State Board) in SWRCB/OCC Files A-1496 & A-1496(a) [Los
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Coyotes/Long Beach Petitions].  On September 16, 2003, at a public hearing, the
State Board adopted Order No. 2003-0012, deferring the issue of numeric chronic
toxicity effluent limitations until Phase II of the SIP is adopted.  In the mean time, the
State Board replaced the numeric chronic toxicity limit with a narrative effluent
limitation and a 1 TUc trigger, in the Long Beach and Los Coyotes WRP NPDES
permits.  This permit contains a similar chronic toxicity effluent limitation.  This Order
also contains a reopener to allow the Regional Board to modify the permit, if
necessary, consistent with any new policy, law, or regulation.

4. N-Nitrosodimethylamine (NDMA)

A. NDMA is a by-product found in the effluent of POTWs, which use chlorination
as a primary form of disinfection.  There was RPA to exceed a CTR-based
WQBEL at the San Jose Creek East WRP. NDMA has been detected every
month in the final effluent, at both the San Jose Creek East and West WRPs,
since July 2000, when DHS directed the Discharger to initiate monthly NDMA
sampling.  The highest detected concentration of NDMA at the San Jose Creek
East and West WRPs was 4000 ng/L (on August 4, 2003) and 1,510 ng/L (on
September 10, 2003), respectively. These concentrations exceed DHS’ Action
Level of 10 ng/L for drinking water by a factor of up to 400.

B. In addition to the recharge of effluent that occurs in unlined portions of San
Gabriel River and San Jose Creek, the Water Replenishment District recharges
the Rio Hondo and San Gabriel Spreading Grounds, located in the Montebello
Forebay, with effluent purchased from CSDLAC’s Pomona, Whittier Narrows
and San Jose Creek WRPs, under WRRs (Order No. 91-100), adopted by the
Regional Board on September 9, 1991.  Although there were data presented to
both the Regional Board and DHS that there is significant attenuation by both
soil and sunlight in the spreading basins located approximately 5 miles away
from the San Jose Creek WRP, recent data from monitoring wells located at
the Rio Hondo Speading Ground have detected increasing NDMA
concentrations below the AL.  Monitoring wells located at the San Gabriel
Spreading Grounds have detected increasing concentrations of NDMA above
the AL (up to 460ng/L, on 10/23/03).

C. There has not been any site-specific groundwater monitoring data (for those
areas underlying the reaches of the San Jose Creek and San Gabriel River
recharged by the San Jose Creek WRP’s effluent) submitted to the Regional
Board to determine if an attenuation factor should be applied. Groundwater is
thought to occur at approximately 60 feet below ground surface.

D. On April 15, 2004, CSDLAC submitted information to the Regional Board
detailing the measures they have taken and plan to take to address NDMA.
The following table summarizes the major efforts:
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Project Timeline
Source Control/Pollution Prevention 1980’s - ongoing
Study NDMA formation process in POTWs 2000 - ongoing
Divert filter backwash water to the JWPCP Plant 06/2002 - ongoing
Optimize chlorination disinfection chemical usage 03/2004
Obtain laboratory equipment more sensitive analytical
detection levels

06/2004

Optimize polymer usage 06/2004
Conduct site specific hydrologic modeling and study
attenuation of NDMA in GW basins through Soil Aquifer
Treatment

06/2004 – 06/2007

Study destruction of NDMA by photolysis at Long Beach WRP Fall 2004
UV Pilot Project at Whittier Narrows WRP
• Preliminary Investigation
• Research
• UV Equipment procurement
• Design of UV facilities
• Construction
• Full scale evaluation

10/2003 – 04/2004
01/2004 – 02/2005
06/2004 – 10/2005
04/2004 – 07/2005
07/2005 – 08/2006
06/2006 – 06/2007

Collaborative Studies
• Removal/destruction of NDMA and its precursors in

WTPs
• Low cost analytical methods for measuring NDMA
• Fate and transport of NDMA in irrigation reuse water

01/2001 – 09/2004

11/2002 – 08/2004
04/2003 – 10/2005

VI. APPLICABLE LAWS, PLANS, POLICIES, AND REGULATIONS

The requirements contained in the proposed Order are based on the requirements and
authorities contained in the following:

1. Federal Clean Water Act – Section 301(a) of the federal Clean Water Act (CWA)
requires that point source discharges of pollutants to a water of the United States
must be done in conformance with a NPDES permit.  NPDES permits establish
effluent limitations that incorporate various requirements of the CWA designed to
protect water quality.  CWA section 402 authorizes the USEPA or States with an
approved NPDES program to issue NPDES permits.  The State of California has an
approved NPDES program.

2. Basin Plan – The Regional Board adopted a revised Water Quality Control Plan for the
Los Angeles Region: Basin Plan for the Coastal Watersheds of Los Angeles and
Ventura Counties (Basin Plan) on June 13, 1994, and amended by various Regional
Board resolutions.  This updated and consolidated plan represents the Board’s master
quality control planning document and regulations.  The State Board and the State of
California Office of Administrative Law (OAL) approved the revised Basin Plan on
November 17, 1994, and February 23, 1995, respectively.  On May 26, 2000, the
USEPA approved the revised Basin Plan except for the implementation plan for
potential municipal and domestic supply (MUN) designated water bodies, which is not
applicable to this discharge.
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Ammonia Water Quality Objective (WQO). The 1994 Basin Plan contained water
quality objectives for ammonia to protect aquatic life, in Tables 3-1 through Tables 3-
4.  However, those ammonia objectives were revised on April 25, 2002, by the
Regional Board, with the adoption of Resolution No. 2002-011, Amendment to the
Water Quality Control Plan for the Los Angeles Region to Update the Ammonia
Objectives for Inland Surface Waters (including enclosed bays, estuaries and
wetlands) with Beneficial Use designations for protection of Aquatic Life.  Resolution
No. 2002-011 was approved by the State Board, OAL, and USEPA on April 30,
2003, June 5, 2003, and June 19, 2003, respectively, and is now in effect.  The final
effluent limitations for ammonia prescribed in this Order are based on the revised
ammonia criteria (see Attachment H) and apply at the end of pipe.

Chloride WQO. The 1994 Basin Plan contained water quality objectives for chloride
in Table 3-8.  However, the chloride objectives for some waterbodies were revised
on January 27, 1997, by the Regional Board, with the adoption of Resolution No. 97-
02, Amendment to the Water Quality Control Plan for the Los Angeles Region to
Incorporate a Policy for Addressing Levels of Chloride in Discharges of Wastewaters.
Resolution No. 97-02 was approved by the State Board, OAL, and USEPA on
October 23, 1997, January 9, 1998, and February 5, 1998, respectively, and are now
in effect.  The chloride WQO was revised from 150 mg/L to 180 mg/L, for the San
Gabriel River between Valley Boulevard and Firestone Boulevard (including Whittier
Narrows Flood Control Basin, and San Jose Creek downstream of 71 Freeway only).

The Basin Plan (i) designates beneficial uses for surface and groundwater, (ii) sets
narrative and numerical objectives that must be attained or maintained to protect the
designated (existing and potential) beneficial uses and conform to the State’s
antidegradation policy, and (iii) includes implementation provisions, programs, and
policies to protect all waters in the Region.  In addition, the Basin Plan incorporates (by
reference) all applicable State and Regional Board plans and policies and other
pertinent water quality policies and regulations.  The 1994 Basin Plan was prepared to
be consistent with all State and Regional Board plans and policies adopted in 1994 and
earlier.  This Order implements the plans, policies, and provisions of the Board’s Basin
Plan.

3. Sources of Drinking Water Policy.  On May 19, 1988, the State Board adopted
Resolution No. 88-63, Sources of Drinking Water (SODW) Policy, which established a
policy that all surface and ground waters, with limited exemptions, are suitable or
potentially suitable for municipal and domestic supply.  To be consistent with State
Board’s SODW policy, on March 27, 1989, the Regional Board adopted Resolution No.
89-03, Incorporation of Sources of Drinking Water Policy into the Water Quality Control
Plans (Basin Plans) – Santa Clara River Basin (4A)/ Los Angeles River Basin (4B).

4. Potential Municipal and Domestic Supply (P* MUN) – Consistent with Regional
Board Resolution No. 89-03 and State Board Resolution No. 88-63, in 1994 the
Regional Board conditionally designated all inland surface waters in Table 2-1 of the
1994 Basin Plan as existing, intermittent, or potential for Municipal and Domestic
Supply (P* MUN).  However, the conditional designation in the 1994 Basin Plan
included the following implementation provision: “no new effluent limitations will be
placed in Waste Discharge Requirements as a result of these [potential MUN
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designations made pursuant to the SODW policy and the Regional Board’s enabling
resolution] until the Regional Board adopts [a special Basin Plan Amendment that
incorporates a detailed review of the waters in the Region that should be exempted
from the potential MUN designations arising from SODW policy and partial approval
(May 26, 2000) of the 1994 Basin Plan amendments and acknowledged that the
conditional designations do not currently have a legal effect, do not reflect new water
quality standards subject to USEPA review, and do not support new effluent
limitations based on the conditional designations stemming from the SODW Policy
until a subsequent review by the Regional Board finalizes the designations for these
waters.  This permit is designed to be consistent with the existing Basin Plan.

5. State Implementation Plan (SIP) and California Toxics Rule (CTR). The State
Board adopted the Policy for Implementation of Toxics Standards for Inland Surface
Waters, Enclosed Bays, and Estuaries of California (also known as the State
Implementation Plan or SIP) on March 2, 2000.  The SIP was amended by
Resolution No. 2000-30, on April 26, 2000, and the Office of Administrative Law
approved the SIP on April 28, 2000. The SIP applies to discharges of toxic pollutants
in the inland surface waters, enclosed bays and estuaries of California which are
subject to regulation under the State’s Porter-Cologne Water Quality Control Act
(Division 7 of the California Water Code) and the Federal Clean Water Act (CWA).
This policy also establishes the following:

A. Implementation provisions for priority pollutant criteria promulgated by USEPA
through the CTR and for priority pollutant objectives established by Regional
Boards in their Basin Plans;

B. Monitoring requirements for priority pollutants with insufficient data to determine
reasonable potential;

C. Monitoring requirements for 2, 3, 7, 8 – TCDD equivalents; and,

D. Chronic toxicity control provisions.

The CTR became effective on May 18, 2000 (codified as 40 CFR Part 131.38).
Toxic pollutant limits are prescribed in this Order to implement the CTR and Basin
Plan.

In the CTR, USEPA promulgated criteria that protects the general population at an
incremental cancer risk level of one in a million (10-6), for all priority toxic pollutants
regulated as carcinogens. USEPA recognizes that adoption of a different risk factor
is outside of the scope of the CTR.  However, states have the discretion to adopt
water quality criteria that result in a higher risk level, if it can demonstrate that the
chosen risk level is adequately protective of the most highly exposed subpopulation,
and has completed all necessary public participation.  This demonstration has not
happened in California.  Further, the information that is available on highly exposed
subpopulations in California supports the need to protect the general population at
the 10-6 level.  The Discharger may undertake a study, in accordance with the
procedures set forth in Chapter 3 of USEPA’s Water Quality Standards Handbook:
Second Edition (EPA-823-B-005a, August 1994) to demonstrate that a different risk
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factor is more appropriate.  Upon completion of the study, the State Board will review
the results and determine if the risk factor needs to be changed.  In the mean time,
the State will continue using a 10-6 risk level, as it has done historically, to protect the
population against carcinogenic pollutants.

6. Alaska Rule. On March 30, 2000, USEPA revised its regulation that specifies when
new and revised State and Tribal water quality standards (WQS) become effective
for CWA purposes (40 CFR 131.21, 65 FR 24641, April 27, 2000). Under USEPA’s
new regulation (also known as the Alaska rule), new and revised standards
submitted to USEPA after May 30, 2000, must be approved before being used for
CWA purposes.  The final rule also provides that standards already in effect and
submitted to USEPA by May 30, 2000, may be used for CWA purposes, whether or
not approved by EPA.

7. Beneficial Uses.  The designated beneficial uses in the Basin Plan for the San
Gabriel River, San Jose Creek and their contiguous waters are:

A. The beneficial uses of the receiving surface water are:

San Jose Creek - Hydrologic Unit 405.41
Existing: wildlife habitat;
Intermittent: groundwater recharge; non-contact water recreation; and warm

freshwater habitat.
Potential: municipal and domestic supply (MUN)[1] ; and water contact

recreation[2];
San Gabriel River - Hydrologic Unit 405.41

Existing: wildlife habitat;
Intermittent: groundwater recharge[3]; contact and non-contact water recreation; and

warm freshwater habitat.
Potential: municipal and domestic supply[1];

Whittier Narrows Flood Control Basin – Hydrologic Unit 405.41
Existing: groundwater recharge; contact and non-contact water recreation; warm

freshwater habitat; and wildlife habitat.
Potential: MUN[1]; and rare, threatened, or endangered species

San Gabriel River: Whittier Narrows-Firestone Boulevard - Hydrologic Unit 405.15
Existing: water contact recreation[2] and non-contact water recreation; wildlife

habitat; and rare, threatened, or endangered species;
Intermittent: groundwater recharge; and warm freshwater habitat.
Potential: MUN[1]; industrial service supply; and industrial process supply;

San Gabriel River: Firestone Boulevard-Estuary - Hydrologic Unit 405.15
Existing: water contact recreation[2]  and non-contact water recreation;
Potential: MUN[1]; warm freshwater habitat; and wildlife habitat.

San Gabriel River Estuary - Hydrologic Unit 405.15
Existing: industrial service supply; navigation; contact and non-contact water
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recreation; commercial and sport fishing; estuarine habitat; marine
habitat; wildlife habitat; rare, threatened, or endangered species[4];
migration of aquatic organism[5]; and spawning, reproduction, and/or
early development[5].

Potential: shellfish harvesting.

Footnote:

[1]. The potential municipal and domestic supply beneficial uses for the water body is
consistent with the State Water Resources Control Board Order No. 88-63 and
Regional Board Resolution No. 89-003; however, the Regional Board has only
conditionally designated the MUN beneficial use and at this time cannot establish
effluent limitations designed to protect the conditional designation.

[2] Although the Los Angeles County Department of Public Works post signs prohibiting
access to the San Gabriel River, its tributaries and estuary, the public has been
observed fishing and wading across the river.  There is public access to the San
Gabriel River, its tributaries, and estuary through the bike trails that run parallel to the
river. Since there is public contact in the receiving water downstream of the discharge,
the quality of wastewater discharged to the San Gabriel River must be such that no
public health hazard is created.

[3]. This automatically becomes applicable, when the WRRs of the San Gabriel Valley
Recycled Water Demonstration Project are issued by the Regional Board.  Depending
upon the actual area where spreading occurs, this Order may be modified, accordingly.

[4]. One or more rare species utilize all ocean, bays, estuaries, and coastal wetlands for
foraging and/or nesting.

[5]. Aquatic organisms utilize all bays, estuaries, lagoons and coastal wetlands, to a certain
extent, for spawning and early development.  This may include migration into areas are
heavily influence by freshwater inputs.

B. The beneficial uses of the receiving groundwater are:

Los Angeles Coastal Plain (Central Basin) – DWR Basin No. 4-11
Existing: municipal and domestic supply, industrial service supply; industrial

process supply; and, agricultural supply.
San Gabriel Valley (Main San Gabriel Basin) - DWR Basin No. 4-13

Existing: municipal and domestic supply, industrial service supply; industrial
process supply; and, agricultural supply.
San Gabriel Valley (Puente Basin) - DWR Basin No. 4-13

Existing: municipal and domestic supply, industrial service supply; industrial
process supply; and, agricultural supply.
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C. The requirements in this Order are intended to protect designated beneficial
uses and enhance the water quality of the watershed.  Effluent limits must
protect both existing and potential beneficial uses.

D. Consistent with Regional Board Resolution No. 89-003 and State Board
Resolution No. 88-63, all inland surface waters in Table 2-1 of the 1994 Basin
Plan are designated existing, intermittent, or potential for MUN.

8. Title 22 of the California Code of Regulations - The California Department of
Health Services established primary and secondary maximum contaminant levels
(MCLs) for inorganic, organic, and radioactive contaminants in drinking water.  These
MCLs are codified in Title 22, California Code of Regulations (Title 22). The Basin
Plan (Chapter 3) incorporates Title 22 primary MCLs by reference. This incorporation
by reference is prospective including future changes to the incorporated provisions
as the changes take effect.  Title 22 primary MCLs have been used as bases for
effluent limitations in WDRs and NPDES permits to protect the groundwater recharge
beneficial use when that receiving groundwater is designated as MUN.  Also, the
Basin Plan specifies that “Ground waters shall not contain taste or odor-producing
substances in concentrations that cause nuisance or adversely affect beneficial
uses.”  Therefore the secondary MCL’s, which are limits based on aesthetic,
organoleptic standards, are also incorporated into this permit to protect groundwater
quality.

Action Levels (ALs). DHS also establishes Action levels (ALs), or health-based
advisory levels, for chemicals in drinking water that lack MCLs.  An AL is the
concentration of a chemical in drinking water that is considered not to pose a significant
health risk to people ingesting that water on a daily basis.  ALs may be established by
DHS for non-regulated chemical contaminants when one of the following occurs:

A. A chemical is found in an actual or proposed drinking water source, or

B. A chemical is in proximity to a drinking water source, and guidance is needed,
should it reach the source.

An AL is calculated using standard risk assessment methods for non-cancer and
cancer endpoints, and typical exposure assumptions, including a 2-liter per day
ingestion rate, a 70-kilogram adult body weight, and a 70-year lifetime.  For
chemicals that are considered carcinogens, the AL is considered to pose "de
minimis" risk, i.e., a theoretical lifetime risk of up to one excess case of cancer in a
population of 1,000,000 people—the 10-6 risk level. (In that population, approximately
250,000-300,000 cases of cancer would be anticipated to occur naturally.)  On
occasion, the chemical may not be detectable as low as the action level by usual
laboratory analytical methods. In this case, detectability prevails, and DHS' approach
is to consider a detectable quantity as over the action level until a more sensitive
method is available.  ALs may be revised from time to time to reflect new risk
assessment information.  Chemicals for which ALs are established may eventually
be regulated by MCLs, depending on the extent of contamination, the levels
observed, and the risk to human health.  A number of the contaminants for which
action levels were originally established now have MCLs.
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In April 1998, DHS established an action level of 0.002 µg/L for NDMA, based on a
deminimus cancer risk level.  The AL was later revised by DHS, once in November
1999 to 0.02 µg/L, and once in March 2002 to 0.01 µg/L or 10 ng/L (the current AL).
The AL for NDMA is based on an evaluation conducted by CalEPA’s Office of
Environmental Health Hazard Assessment.  NDMA is classified as a possible human
carcinogen on USEPA’s Integrated Risk Information System (IRIS), based on the
development of tumors, at multiple sites, in both rodent and non-rodent mammals
exposed to NDMA by various routes.

The primary routes of potential human exposure to NDMA are ingestion, inhalation,
and dermal contact.  The general population may be exposed to unknown quantities
of NDMA present in foods, beverages, tobacco smoke, herbicides, pesticides,
drinking water, and industrial pollution.  The National Institute for Occupational
Safety and Health (NIOSH) lists the following symptoms experienced depending
upon the route of exposure to NDMA:

Route of Exposure Symptoms
Inhalation Nausea, vomiting, diarrhea
Skin adsorption Abdominal cramps, headaches
Ingestion Fever, enlarged liver
Skin and/or eye contact Jaundice, decreased organ function of

the liver, kidney, and lungs

Although DHS only uses ALs as advisory levels, the Regional Board, exercising its
best professional judgement, in the review of the best available science, has in the
past considered and used ALs when deemed appropriate to establish effluent
limitations in WDR and NPDES permits adopted by this Board.  The need for a
revised limit for NDMA, for the protection of the GWR beneficial use, will be
assessed three years after the effective date of this Order, following the conclusion
of the studies mentioned in Finding 48, and in accordance with Section V.8 -
Reopeners and Modifications.

Groundwater Recharge. Sections of the San Gabriel River and San Jose Creek,
near the San Jose Creek WRP discharge points, are designated as GWR.  Surface
water from the San Gabriel River and San Jose Creek enters the Main San Gabriel
Valley, the Central Los Angeles Coastal Plain, and the San Gabriel Valley Puente
Groundwater Basins.  Since ground water from these basins is used to provide
drinking water to over one million people, Title 22-based limits are needed to protect
that drinking water supply where there is reasonable potential for the contaminant to
be present in the discharge.  By limiting the contaminants in the San Jose Creek
WRP discharges, the amount of pollutants entering the surface waters and
groundwater basins are correspondingly reduced.  Once groundwater basins are
contaminated, it may take years to clean up, depending on the pollutant. Compared
to surface water pollution, investigations and remediation of groundwater are often
more difficult, costly, and extremely slow.

9. Antidegradation Policy - On October 28, 1968, the State Board adopted Resolution
No. 68-16, Maintaining High Quality Water, which established an antidegradation
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policy for State and Regional Boards.  The State Board has, in State Board Order
No. 86-17 and an October 7, 1987 guidance memorandum, interpreted Resolution
No. 68-16 to be fully consistent with the federal antidegradation policy.  Similarly, the
CWA (section 304(d)(4)(B)) and USEPA regulations (40 CFR, Section 131.12)
require that all permitting actions be consistent with the federal antidegradation
policy.  Together, the State and Federal policies are designed to ensure that a water
body will not be degraded resulting from the permitted discharge.  The provisions of
this Order are consistent with the antidegradation policies.

10. Watershed Approach - This Regional Board has been implementing a Watershed
Management Approach (WMA), to address water quality protection in the Los
Angeles Region, as detailed in the Watershed Management Initiative (WMI). The
WMI is designed to integrate various surface and ground water regulatory programs
while promoting cooperative, collaborative efforts within a watershed. It is also
designed to focus limited resources on key issues and use sound science.
Information about the San Gabriel River Watershed and other watersheds in the
region can be obtained from the Regional Board’s web site at
http://www.swrcb.ca.gov/rwqcb4/ and clicking on the word “Watersheds”.

Pursuant to this Regional Board’s watershed initiative framework, the San Gabriel
River Watershed Management Area was the targeted watershed for fiscal year 1999-
2000. However, the NPDES permit renewals were originally re-scheduled so that
provisions of the CTR and SIP could be incorporated into the permits.

VII. REGULATORY BASIS FOR EFFLUENT AND RECEIVING WATER LIMITS AND
OTHER DISCHARGE REQUIREMENTS

1. Water Quality Objectives and Effluent Limits - Water Quality Objectives (WQOs)
and effluent limitations in this permit are based on:

A. Applicable State Regulations/Policies/Guidances

a. The plans, policies and water quality standards (beneficial uses +
objectives + antidegradation policy) contained in the 1994 Water Quality
Control Plan, Los Angeles Region: Basin Plan for the Coastal Watersheds
of Los Angeles and Ventura Counties, as amended, including chemical
constituent limitations established by incorporating the California Code of
Regulations, Title 22, Maximum Contaminant Levels designed to protect
the existing drinking water use of the receiving groundwaters;

b. California Toxics Rule (40 CFR 131.38);

c. The State Board’s “Policy for Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays, and Estuaries of California” (the
State Implementation Plan or SIP); and,

d. Administrative Procedures Manual and Administrative Procedure
Updates.
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B. Applicable Federal Regulations/Policies/Guidances

a. Federal Clean Water Act;

b. 40 CFR, Parts 122, 131, among others;

c. Best Professional Judgment (pursuant to 40 CFR 122.44);

d. USEPA Regions 9 & 10 Guidance for Implementing Whole Effluent
Toxicity Programs Final May 31, 1996;

e. USEPA Whole Effluent Toxicity (WET) Control Policy July 1994;

f. Inspectors Guide for Evaluation of Municipal Wastewater Treatment
Plants, April 1979 (EPA/430/9-79-010);

g. Fate of Priority Pollutants in Publicly Owned Treatment Works Pilot Study
October 1979 (EPA-440/1-79-300);

h. Technical Support Document for Water Quality Based Toxics Control,
March 1991 (EPA-505/ 2-90-001); and,

i. U.S. EPA NPDES Permit Writers’ Manual, December 1996 (EPA-833-B-
96-003).

Where numeric water quality objectives have not been established in the Basin
Plan, 40 CFR Part 122.44(d) specifies that water quality based effluent limits
may be set based on USEPA criteria and supplemented where necessary by
other relevant information to attain and maintain narrative water quality criteria
to fully protect designated beneficial uses.

2. Mass and Concentration Limits – 40 CFR section 122.45(f)(1) requires that,
except under certain conditions, all permit limits, standards, or prohibitions be
expressed in terms of mass units. 40 CFR section 122.45(f)(2) allows the permit
writer, at their discretion, to express limits in additional units (e.g., concentration
units). The regulations mandate that, where limits are expressed in more than one
unit, the permittee must comply with both.

Generally, mass-based limits ensure that proper treatment, and not dilution, is
employed to comply with the final effluent concentration limits.  Concentration-based
effluent limits, on the other hand, discourage the reduction in treatment efficiency
during low-flow periods and require proper operation of the treatment units at all
times.  In the absence of concentration-based effluent limits, a permittee would be
able to increase its effluent concentration (i.e., reduce its level of treatment) during
low-flow periods and still meet its mass-based limits. To account for this, this permit
includes mass and concentration limits for some constituents, except during wet-
weather, storm events that cause flows to the treatment plant to exceed the plant’s
design capacity.
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3. Maximum Daily Effluent Limitations – Pursuant to 40 CFR section 122.45(d)(2),
for POTWs continuous discharges, all permit effluent limitations, standards, and
prohibitions, including those necessary to achieve water quality standards, shall,
unless impracticable, be stated as average weekly and average monthly discharge
limitations.  It is impracticable to only include average weekly and average monthly
effluent limitations in the permits, because a single daily discharge of certain
pollutants, in excess amounts, can cause violations of water quality objectives. The
effects of certain pollutants on aquatic organisms are often rapid.  For many
pollutants, an average weekly or average monthly effluent limitation alone is not
sufficiently protective of beneficial uses.  As a result, maximum daily effluent
limitations, as referenced in 40 CFR section 122.45(d)(1), are included in the permit
for certain constituents as discussed in the Fact Sheet accompanying this Order.

4. Pretreatment – Pursuant to 40 CFR section 403, the CSDLAC developed and has
been implementing an approved industrial wastewater Pretreatment Program. This
Order requires implementation of the approved Pretreatment Program.

5. Sludge Disposal - To implement CWA Section 405(d), on February 19, 1993, the
USEPA promulgated 40 CFR, Part 503 to regulate the use and disposal of municipal
sewage sludge.  This regulation was amended on September 3, 1999.  The
regulation requires that producers of sewage sludge meet certain reporting, handling,
and disposal requirements.  It is the responsibility of the Discharger to comply with
said regulations that are enforceable by USEPA, because California has not been
delegated the authority to implement this program.

6. Storm Water Management – CWA section 402(p), as amended by the Water
Quality Act of 1987, requires NPDES permits for storm water discharges.  Pursuant
to this requirement, in 1990, USEPA promulgated 40 CFR section 122.26 that
established requirements for storm water discharges under an NPDES program.  To
facilitate compliance with federal regulations, on November 1991, the State Board
issued a statewide general permit, General NPDES Permit No. CAS000001 and
Waste Discharge Requirements for Discharges of Storm Water Associated with
Industrial Activities.  This permit was amended in September 1992 and reissued on
April 17, 1997 in State Board Order No. 97-03-DWQ to regulate storm water
discharges associated with industrial activity.  The San Jose Creek WRP is covered
by general NPDES permit No. CAS000001.

7. Clean Water Act Effluent Limitations - Numeric and narrative effluent limitations
are established pursuant to Section 301 (Effluent Limitations), Section 302 (Water
Quality-Related Effluent Limitations), Section 303 (Water Quality Standards and
Implementation Plans), Section 304 (Information and Guidelines [Effluent]), Section
305 (Water Quality Inventory), Section 307 (Toxic and Pretreatment Effluent
Standards), and Section 402 (NPDES) of the CWA.  The CWA and amendments
thereto are applicable to the discharges herein.

8. Antibacksliding Policies - Antibacksliding provisions are contained in Sections
303(d)(4) and 402(o) of the CWA and in 40 CFR, Section 122.44(l).  Those
provisions require a reissued permit to be as stringent as the previous permit with
some exceptions.  Section 402(o)(2) outlines six exceptions where effluent limitations
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may be relaxed.

A. Section 402(o)(1) prohibits (subject to exceptions in section 303(d)(4) and/or
402(o)(2)) the relaxation of effluent limitations for two situations:

a. When a permittee seeks to revise a technology-based effluent limitation
based on BPJ to reflect a subsequently promulgated effluent guideline
which is less stringent, and

b. When a permittee seeks relaxation of an effluent limitation which is based
upon a changed State treatment standard or water quality standard.

B. Section 402(o)(2) outlines specific exceptions to the general prohibition against
establishment of less stringent effluent limitations.  Codified in the NPDES
regulations at 40 CFR 122.44(l), Section 402(o)(2) provided that the
establishment of less stringent limits may be allowed where:

a. There have been material and substantial alterations or additions to the
permitted facility which justify this relaxation;

b. New information (other than revised regulations, guidance, or test
methods) is available that was not available at the time of permit issuance
which would have justified a less stringent effluent limitation;

c. Technical mistakes or mistaken interpretations of the law were made in
issuing the permit under Section 402(a)(1)(b);

d. Good cause exists due to events beyond the permittee’s control (e.g.,
acts of God) and for which there is no reasonably available remedy;

e. The permit has been modified under certain specified sections of the
CWA; or,

f. The permittee has installed and properly operated and maintained
required treatment facilities, but still has been unable to meet the permit
limitations (relaxation may only be allowed to the treatment levels actually
achieved).

Although the statute identified six exceptions where effluent limitations may be
relaxed, the language specifically stated that exception “c” (as listed above)
does not apply to water quality-based effluent limitations.  Further, exception
“e” as listed above only concerns sections of the CWA governing technology-
based limits.  Thus, exceptions c & e would only apply to technology-based
effluent limitations.

C. Section 402(o)(3) prohibits the relaxation of effluent limitations in all cases if a
revised effluent limitation would result in a violation of applicable effluent
limitation guidelines or water quality standards, including antidegradation
requirements.  Thus, even if any of the antibacksliding exceptions outlined in
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either the statute or regulations are applicable and met, Section 402(o)(3) acts
as a floor and restricts the extent to which effluent limitations may be relaxed.
This requirement affirms existing provisions of the CWA that require limits,
standards, and conditions to ensure compliance with applicable technology-
based limits and water quality standards.

9. Applicable Water Quality Objectives - 40 CFR, Section 122.44(d)(vi)(A) requires
the establishment of numeric effluent limitations to attain and maintain applicable
narrative water quality criteria to protect the designated beneficial use.

The Basin Plan includes narrative and numeric WQOs.  The CTR promulgates
numeric aquatic life criteria for 23 toxic pollutants and numeric human health criteria
for 57 toxic pollutants.  A compliance schedule provision in the CTR and the SIP
authorizes the State to issue schedules of compliance for new or revised NPDES
permit limits based on the federal CTR criteria when certain conditions are met.
Where numeric water quality objectives have not been established in the Basin Plan,
40 CFR, Section 122.44(d) specifies that WQBELs may be set based on USEPA
criteria and supplemented, where necessary, by other relevant information to attain
and maintain narrative water quality criteria to fully protect designated beneficial
uses.

10. Types of Pollutants – For CWA regulatory purposes, pollutants are grouped into
three general categories under the NPDES program: conventional, toxic, and non-
conventional.  By definition, there are five conventional pollutants (listed in 40 CFR
401.16) – 5-day biochemical oxygen demand, total suspended solids, fecal coliform,
pH, and oil and grease. Toxic or “priority” pollutants are those defined in Section
307(a)(1) of the CWA (and listed in 40 CFR 401.15 and 40 CFR 423, Appendix A)
and include heavy metals and organic compounds.  Non-conventional pollutants are
those which do not fall under either of the two previously described categories and
include such parameters as ammonia, phosphorous, chemical oxygen demand,
whole effluent toxicity, etc.

11. Technology-Based Limits for Municipal Facilities (POTWs) – Technology-based
effluent limits require a minimum level of treatment for industrial/municipal point
sources based on currently available treatment technologies while allowing the
Discharger to use any available control techniques to meet the effluent limits.  The
1972 CWA required POTWs to meet performance requirements based on available
wastewater treatment technology.  Section 301 of the CWA established a required
performance level—referred to as “secondary treatment”—that all POTWs were
required to meet by July 1, 1977.  More specifically, Section 301(b)(1)(B) of the CWA
required that USEPA develop secondary treatment standards for POTWs as defined
in Section 304(d)(1).  Based on this statutory requirement, USEPA developed
national secondary treatment regulations, which are specified in 40 CFR 133.  These
technology-based regulations apply to all POTWs and identify the minimum level of
effluent quality to be attained by secondary treatment in terms of five-day
biochemical oxygen demand, total suspended solids, and pH.

12. Water Quality Based Effluent Limits (WQBELs) - Water quality-based effluent
limits are designed to protect the quality of the receiving water by ensuring that State
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water quality standards are met by discharges from an industrial/municipal point
source.  If, after technology-based effluent limits are applied, a point source
discharge will cause, have the reasonable potential to cause, or contribute to an
exceedance of an applicable water quality criterion, then 40 CFR 122.44(d)(1)
requires that the permit contain a WQBEL.  Although the CWA establishes explicit
technology-based requirements for POTWs, Congress did not exempt POTWs from
additional regulation to protect water quality standards.  As a result, POTWs are also
subject to WQBELs. This was upheld by the Appellate Court in the City of Burbank,
City of Los Angeles v. State Water Resources Control Board case.  Applicable water
quality standards for the San Gabriel River are contained in the Basin Plan and CTR,
as described in previous findings.

13. Water Quality Based Effluent Limitations for Toxic Pollutants.   Toxic
substances are regulated in this permit by water quality based effluent limitations
derived from the 1994 Basin Plan, the CTR, and/or best professional judgment (BPJ)
pursuant to Part 122.44.  If a discharge causes, has a reasonable potential to cause,
or contribute to a receiving water excursion above a narrative or numeric objective
within a State water quality standard, federal law and regulations, as specified in 40
CFR 122.44(d)(1)(i), and in part, the SIP, require the establishment of WQBELs that
will protect water quality.  As documented in the fact sheet, pollutants exhibiting
reasonable potential in the discharge, authorized in this Order, are identified in the
Reasonable Potential Analysis (RPA) section and have final effluent limits.
Reasonable potential was not triggered for some of the 126 priority pollutants and
final limits cannot be determined at this time.  The Discharger is required to gather
the appropriate data and the Regional Board will determine if final effluent limits are
needed.  If final limits are needed, the permit will be reopened and limits will be
included in the permit.

14. Basis for Effluent Limits for 303(d) Listed Pollutants - For 303(d) listed
pollutants, the Regional Board plans to develop and adopt Total Maximum Daily
Loads (TMDLs) which will specify wasteload allocations (WLAs) for point sources
and load allocations (LA) for non-point sources, as appropriate.  Following the
adoption of TMDLs by the Regional Board, NPDES permits will be issued, and where
appropriate, reopened to include effluent limits consistent with the assumptions of
the TMDL, based on applicable WLAs.  In the absence of a TMDL, the permits will
include water quality-based effluent limitations derived as provided in the Basin Plan,
CTR, and SIP (if applicable).  These effluent limits are based on criteria applied end-
of-pipe due to no mixing zone or dilution credits allowed.

15. 303(d) Listed Pollutants. On July 25, 2003, USEPA approved the State’s most
recent list of impaired waterbodies.  The list (hereinafter referred to as the 303(d) list)
was prepared in accordance with Section 303(d) of the Federal Clean Water Act to
identify specific impaired waterbodies where water quality standards are not
expected to be met after implementation of technology-based effluent limitations on
point sources.

The San Jose Creek, San Gabriel River, and their tributaries are on the 303(d) list for
the following pollutants/ stressors, from point and non-point sources:
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A. San Jose Creek Reach 1 (San Gabriel River confluence to Temple Street) --
Hydrologic Unit 405.41: Algae, Coliform,

B. San Gabriel River Reach 3 (Whittier Narrows to Ramona) -- Hydrologic Unit
405.41: Toxicity

C. San Gabriel River Reach 2 (Firestone to Whittier N. Dam)  -- Hydrologic Unit
405.15: Coliform, Lead

D. San Gabriel River Reach 1(Estuary to Firestone) -- Hydrologic Unit 405.15:
Abnormal fish histology, Algae, Coliform, Toxicity;

E. San Gabriel River Estuary -- Hydrologic unit 405.15: Abnormal fish histology.

The Regional Board revised the 303(d) list in 2002 and submitted the draft to the
State Board for approval.  The State Board had scheduled the draft 303(d) list, dated
October 15, 2002, for approval at two of its meetings, however the item was
postponed to hold additional workshops and to allow more time for the public to
submit comments.  The draft 303(d) list dated October 15, 2002, was revised on
January 13, 2003, based on comments received.  The draft 303(d) list, dated
January 13, 2003, was adopted by the State Board at its February 4, 2003 meeting.
The adopted 303(d) list was approved by USEPA on July 25, 2003.

16. Relevant Total Maximum Daily Loads - A TMDL is a determination of the amount
of a pollutant, from point, nonpoint, and natural background sources, including a
margin of safety, which may be discharged to a water quality-limited water body.
Section 303(d) of the CWA established the TMDL process.  The statutory
requirements are codified at 40 CFR, Part 130.7.  TMDLs must be developed for the
pollutants of concern, which impact the water quality of water bodies on the 303(d)
list.    Under the federal consent decree, the San Gabriel River was listed for toxicity,
algae, and metals.  The ammonia listing was removed on the 2002 303(d) list
because the POTWs were scheduled to implement nitrification/denitrification.  Under
the federal consent decree, USEPA was to establish TMDLs for algae and pollutants
causing toxicity by March 22, 2004.  USEPA has requested a multi-year extension of
the consent decree deadline for the nutrient TMDL from the litigants. The approval of
the extension is currently under review, and USEPA has been given a temporary 60-
day extension (until May 21, 2004) while the litigants review the request for more
time.  Under the federal consent decree the, the San Gabriel River metals TMDL is
scheduled to be adopted by the Regional Board by March 22, 2006.

17. Mixing Zones and Dilution Credits. Mixing zones, dilution credits, and attenuation
factors are not allowed in this Order.  Allowance of a mixing zone is in the Regional
Board’s discretion under Section 1.4.2 of the SIP and under the Basin Plan (Basin
Plan Chapter 4, page 30).  If the Discharger subsequently conducts appropriate
mixing zone and dilution credit studies, the Regional Board can evaluate the
propriety of granting a mixing zone or establishing dilution credits.  The Regional
Board has concluded mixing zones and dilution credits would be inappropriate to
grant, at this time, in light of the following factors:
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A. The San Jose Creek WRP discharge contributes the largest flow into the San
Gabriel watershed in the vicinity of the discharge point it overwhelms the receiving
water providing limited mixing and dilution;

B. Even in the absence of the San Jose Creek WRP discharge, the receiving water
primarily consists of nuisance flows and other effluents, limiting its ability to
assimilate additional waste;

C. Several reaches of the San Gabriel River [including those subject to this Order]
are 303(d) listed (i.e., impaired) for certain constituents;

D. Impaired waters do not have the capacity to assimilate pollutants of concern at
concentrations greater than the applicable objective;

E. For the protection of the beneficial uses is listed on VI.7.

F. Consistent with Antidegradation Policies;

G. Because a mixing zone study has not been fully conducted;

H. Because a hydrologic model of the discharge and the receiving water have not
been conducted; and,

I. Because there has been no Site-specific Soil Attenuation Study nor Fate and
Transportation Modeling performed.

18. Specific effluent limitations for each constituent contained in this Order were
developed in accordance with the foregoing laws, regulations, plans, policies, and
guidance.  The specific methodology and example calculations are documented in
the Fact Sheet prepared by Regional Board staff that accompanies this Order.

VIII. REASONABLE POTENTIAL ANALYSIS

1. As specified in 40 CFR Part 122.44(d)(1)(i), permits are required to include limits for
all pollutants “which the Director (defined as the Regional Administrator, State
Director, or authorized representative in 40 CFR Part 122.2) determines are or may
be discharged at a level which will cause, have the reasonable potential to cause, or
contribute to an excursion above any State water quality standard.”

A. Using the method described in the TSD, the Regional Board has conducted
Reasonable Potential Analysis (RPA) for:

a. Chronic Toxicity  - RPA was conducted for Chronic Toxicity (Tables 1A
and 1B of the accompanying Fact Sheet) using the discharger’s effluent
data.  Chronic Toxicity effluent data is summarized in Tables 2A and 2B
of the accompanying Fact Sheet.  The RPA compares the effluent data
with USEPA’s 1 TUc water quality criteria.  The Discharger’s effluent
demonstrated Chronic Toxicity during the last permit cycle.  Based on this
information, the Regional Board has determined that there is a
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reasonable potential that the discharge will cause toxicity in the receiving
water and, consistent with SIP section 4, the Order contains a narrative
effluent limitation for Chronic Toxicity.  The circumstances warranting a
numeric Chronic Toxicity effluent limitation were reviewed by the State
Board in SWRCB/OCC Files A-1496 & A-1496(a) [Los Coyotes/Long
Beach Petitions]. On September 16, 2003, the State Board adopted Order
No. WQO 2003-0012, deferring the numeric chronic toxicity effluent
limitation issue until the adoption of Phase II of the SIP, and replaced the
numeric chronic toxicity effluent limitation with a narrative effluent
limitation for the time being.

b. Ammonia and other Nitrogen Species – RPA was conducted for
Ammonia, Nitrate plus Nitrite as Nitrogen, and Nitrite Nitrogen  (Tables 1A
and 1B of the accompanying Fact Sheet) using the Discharger’s effluent
data.  Ammonia Nitrogen, Nitrate plus Nitrite as Nitrogen, and Nitrite
Nitrogen effluent data are summarized in Tables 2A and 2B of the
accompanying Fact Sheet.  Temperature and pH effluent data are
summarized in Tables 3A and 3B of the accompanying Fact Sheet.  The
RPA compares the effluent data with the Basin Plan WQOs.  The
Discharger’s projected effluent from San Jose Creek West Plant
exceeded the Basin Plan WQOs for Ammonia during the last permit
cycle.  Based on this information, the Regional Board has determined that
there is a reasonable potential that the discharge will cause or contribute
to an exceedance of the Basin Plan WQOs and, consistent with 40 CFR
122.44(d), the Order contains numeric effluent limitations for Ammonia,
based on the corresponding Basin Plan WQOs.

c. MBAS – RPA was conducted for MBAS (Tables 1A and 1B of the
accompanying Fact Sheet) using the Discharger’s effluent data from their
self-monitoring reports.  MBAS is summarized in Tables 2A and 2B of the
accompanying Fact Sheet.  The RPA compares the effluent data with the
Basin Plan water quality objective (WQOs).  The Discharger’s projected
effluent exceeded the Basin Plan WQOs for MBAS during the last permit
cycle.  Based on this information, the Regional Board has determined that
there is a reasonable potential that the discharge will cause or contribute
to an exceedance of the Basin Plan WQOs and, consistent with 40 CFR
122.44(d), the Order contains a numeric effluent limitation for MBAS.

B. Using the method described in the SIP, the Regional Board has conducted
RPA using the discharger’s effluent data contained in Table 4.  The RPA
compares the effluent data with water quality objectives in the Basin Plan and
CTR.

a. Reasonable Potential Determination.  The RPA (per the SIP) involves
identifying the observed maximum pollutant concentration in the effluent
(MEC) for each constituent based on the effluent concentration data.
There are three tiers to determining reasonable potential.  If any of the
following three tiers is triggered, then reasonable potential exists:
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i. For the first tier, the MEC is compared with the lowest applicable
Water Quality Objective (WQO), which has been adjusted for pH,
hardness and translator data, if appropriate.  If the MEC is greater
than the (adjusted) WQO, then there is reasonable potential for the
constituent to cause or contribute to an excursion above the WQO
and a WQBEL is required.  However, if the pollutant was not
detected in any of the effluent samples and all of the reported
detection limits are greater than or equal to the WQO, proceed with
Tier 2. The Regional Board exercised its discretion in identifying all
available, valid, relevant, representative data and information in
accordance with SIP Section 1.2 (Page 8).

ii. For the second tier, if the MEC is less than the adjusted WQO, then
the observed maximum ambient background concentration (B) for
the pollutant is compared with the adjusted WQO.  If B is greater
than the adjusted WQO, then a WQBEL is required.  If B is less than
the WQO, then a limit is only required under certain circumstances
to protect beneficial uses.  If a constituent was not detected in any
of the effluent samples and all of the detection limits are greater
than or equal to the adjusted WQO, then the ambient background
water quality concentration is compared with the adjusted WQO.
The Regional Board exercised its discretion in identifying all
available, applicable ambient background data in accordance with
SIP Section 1.4.3 (Page 16).

iii. For the third tier, other information is used to determine RPA, such
as the current CWA 303(d) List.  Section 1.3 of the SIP describes
the type of information that can be considered in Tier 3.

For all parameters that have reasonable potential to cause or contribute
to an exceedance of a WQO/criteria, numeric WQBELs are required.
Section 1.4, Step 5 of the SIP (Page 8) states that MDELs shall be used
for POTWs in place of average weekly limitations. WQBELs are based on
CTR, USEPA water quality criteria, and Basin Plan objectives.

If the data are unavailable or insufficient to conduct the RPA for the
pollutant, or if all reported detection limits of the pollutant in the effluent
are greater than or equal to the WQO, the Regional Board shall establish
interim requirements, in accordance with Section 2.2.2. of the SIP, that
require additional monitoring for the pollutant in place of a WQBEL.  The
effluent monitoring data from July 1995 to November 2003 indicate that
the following constituents were not detected and their lowest detection
limits were greater than their WQO.

i. For San Jose Creek East WRP: 2,3,7,8-TCDD, acrylonitrile,
benzidine, benzo(a)anthracene, 3,3’-dichlorobenzidine, 1,2-
diphenylhydrazine, hexachlorobenzene, aldrin, chlordane, 44’-DDD,
dieldrin, heptachlor, heptachlor epoxide, PCBs, and toxaphene.



County Sanitation Districts of Los Angeles County CA0053911
San Jose Creek Water Reclamation Plant Order No. R4-2004-0097
Waste Discharge Requirements Fact Sheet

F-31

ii. For San Jose Creek West WRP: 2,3,7,8-TCDD, acrylonitrile,
benzidine, benzo(a)anthracene, 3,3’-dichlorobenzidine, 1,2-
diphenylhydrazine, hexachlorobenzene, aldrin, chlordane, 44’-DDT,
44’-DDE, 44’-DDD, dieldrin, heptachlor, heptachlor epoxide, PCBs,
and toxaphene.

Therefore these constituents require interim requirements. Section 2.4.5
of the SIP discusses how compliance will be determined in those cases.
The Discharger should work with the laboratory to lower detection levels
to meet applicable and reliable detection limits; follow procedures set
forth in 40 CFR Part 136; and, report the status of their findings in the
annual report.  During the term of the permit, if and when monitoring with
lowered detection limits shows any of the priority pollutants at levels
exceeding the applicable WQOs, the Discharger will be required to initiate
source identification and control for the particular pollutant. Appendix 4 of
the SIP lists the minimum levels and laboratory techniques for each
constituent.

Upon completion of the required monitoring, the Regional Board shall use
the gathered data to conduct RPA and determine if a WQBEL is required.
However, if Tier 1 or Tier 3 triggered reasonable potential for a pollutant,
then the lack of receiving water data for Tier 2 evaluation would not
prohibit the establishing of WQBELs in the permit.

A numerical limit has not been prescribed for a toxic constituent if it has
been determined that it has no reasonable potential to cause or contribute
to excursions of water quality standards.  However, if the constituent had
a limit in the previous permit, and if none of the Antibacksliding
exceptions apply, then the limit will be retained.  A narrative limit to
comply with all water quality objectives is provided in Standard Provisions
for the priority pollutants, which have no available numeric criteria.

b. RPA Data.   The RPA was based on effluent monitoring data for July
1995 through November 2003.  Tables 5A and 5B of the Fact Sheet
summarizes the RPA, lists the constituents, and where available, the
lowest, adjusted WQO, the MEC, the “Reasonable Potential” result, and
the limits from the previous permit.

i. Metals Water Quality Objective. For metals, the lowest applicable
WQO was expressed as total recoverable, and where applicable,
adjusted for hardness. Regional Board Staff used a hardness value
of 400 mg/L, which is the highest value allowed to convert the
dissolved metal CTR criteria into the total recoverable metal form,
although the San Jose Creek WRP’s 18-month interim monitoring
upstream receiving water data collected from July 2001 to
December 2002 showed that the median value is 442.5 mg/L.

ii. Interim Monitoring Requirements. In accordance with the SIP, the
Regional Board may impose interim monitoring requirements upon
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the Discharger, so that the Discharger obtains adequate ambient,
background water data for priority pollutants upstream of the
discharge point as well as suitable effluent data.  The Executive
Officer directed the Discharger to begin an interim monitoring
program for the duration of 18 months, beginning July 2001.  The
Discharger collected samples on a monthly basis for all priority
pollutants, with the exception of asbestos and 2,3,7,8-TCDD that
were sampled semiannually, and reporting the results quarterly to
the Regional Board. Section 1.3, Step 8, of the SIP authorizes the
Regional Board to use the gathered data to conduct RPA, as
outlined in Steps 1 through 7, and determine if a water quality-based
effluent limitation is required.

A reopener provision is included in this Order that allows the permit to be
reopened to allow the inclusion of new numeric limitations for any
constituent that exhibits reasonable potential to cause or contribute to
exceedance of applicable water quality objectives.

C. The numeric limitations contained in this Order are intended to protect and
maintain existing and potential beneficial uses of the receiving waters.
Environmental benefits provided by these limitations are reasonable and
necessary.

D. Regional Board Staff have determined the following constituents showing the
potential to exceed their respective CTR criteria and Basin Plan WQC Title 22
GWR, and, therefore, require effluent limitations.

a. Copper, lead, mercury, selenium, cyanide, n-nitrosodimethylamine, 44-
DDT, and 44-DDE – detected from San Jose Creek East WRP;

The concentration of selenium in the receiving water of the San Jose
Creek is higher than that in the effluent.  Therefore, selenium also
requires CTR-based effluent limitations.

b. Mercury, selenium, cyanide, tetrachloroethylene, benzo(a)pyrene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene – detected from San Jose Creek West WRP.

The concentration of tetrachloroethylene in the effluent is higher than that
in the Basin Plan WQC Title 22 GWR.  Therefore, tetrachloroethylene
also requires effluent limitations.

2. This Order is consistent with State and Federal antidegradation policies in that it
does not authorize a change in the quantity of wastewater discharged by the facility,
nor does it authorize a change or relaxation in the manner or level of treatment.  As a
result, both the quantity and quality of the discharge are expected to remain the
same consistent with antidegradation policies. The accompanying monitoring and
reporting program requires continued data collection and if monitoring data show a
reasonable potential for a constituent to cause or contribute to an exceedance of
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water quality standards, the permit will be reopened to incorporate appropriate
WQBELs.  Such an approach ensures that the discharge will adequately protect
water quality standards for potential and existing uses and conforms with
antidegradation policies and antibacksliding provisions.

IX. PROPOSED EFFLUENT LIMITATIONS

1. Numeric toxic constituent limitations are based on the Basin Plan the narrative water
quality objective for toxic constituents, “All waters shall be maintained free of toxic
substances in concentrations that are toxic to, or that produce detrimental
physiological responses in, human, plant, animal, or aquatic life”; on the CTR; and,
the interpretation of the Basin Plan narrative criteria using USEPA’s 304(a) nationally
recommended water quality criteria.  For toxic constituents that have no reasonable
potential to cause or contribute to excursions of water quality objectives, no
numerical limitations are prescribed.

2. Pursuant to 40 CFR 122.45(d)(2), for a POTWs continuous discharges, all permit
effluent limitations, standards, and prohibitions, including those necessary to achieve
water quality standards, shall, unless impracticable, be stated as average weekly
and average monthly discharge limitations for POTWs.  It is impracticable to only
include average weekly and average monthly effluent limitations in the permit,
because a single daily discharge of a pollutant, in excess amounts, can cause
violations of water quality objectives.  The effects of pollutants on aquatic organisms
are often rapid.  For many pollutants, an average weekly or average monthly effluent
limitation alone is not sufficiently protective of beneficial uses.  As a result, maximum
daily effluent limitations, as referenced in 40 CFR 122.45(d)(1), are included in the
permit.

3. Furthermore, Section 1.4 of the SIP requires the step-by-step procedure to “adjust”
or convert CTR numeric criteria into Average Monthly Effluent Limitations (AMELs)
and Maximum Daily Effluent Limitations (MDELs), for toxics.

A. Step 3 of Section 1.4 of the SIP (page 6) lists the statistical equations that
adjust CTR criteria for effluent variability.

B. Step 5 of Section 1.4 of the SIP (page 8) lists the statistical equations that
adjust CTR criteria for averaging periods and exceedance frequencies of the
criteria/objectives.  This section also reads, “For this method only, maximum
daily effluent limitations shall be used for publicly-owned treatment works
(POTWs) in place of average weekly limitations.

4. Table R is the spreadsheet that staff used to calculate the AMELs and MDELs for
priority pollutants.

5. 40 CFR, Section 122.45(f)(1) requires that except under certain conditions, all permit
limits, standards, or prohibitions be expressed in terms of mass units.  40 CFR,
Section 122.45(f)(2) allows the permit writer, as its discretion, to express limits in
additional units (e.g., concentration units).  The regulations mandate that, where
limits are expressed in more than one unit, the permittee must comply with both.
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6. Generally, mass-based limits ensure that proper treatment, and not dilution, is
employed to comply with the final effluent concentration limits.  Concentration-based
effluent limits, on the other hand, discourage the reduction in treatment efficiency
during low-flow periods and require proper operation of the treatment units at all
times.  In the absence of concentration-based effluent limits, a permittee would be
able to increase its effluent concentration (i.e., reduce its level of treatment) during
low-flow periods and still meets its mass-based limits.  To account for this, this permit
includes mass and concentration limits for some constituents, except during wet-
weather, storm events that cause flows to the treatment plant to exceed the plant’s
design capacity.

A. Effluent Limitations

a. Conventional and nonconventional pollutants

Discharge Limitations
Constituent Unit Monthly

Average[1]
Weekly

Average[1]
Daily

Maximum[2]

Settleable solids[3] ml/L 0.1 -- 0.3

BOD5@20°C
[4] mg/L 20 30 45

lbs/day[5] 16,730 25,100 37,650
lbs/day[6] 10,460 15,690 23,530
lbs/day[7] 6,270 9,410 14,120

Suspended solids[4] mg/L 15 40 45
lbs/day[5] 12,550 33,460 37,640
lbs/day[6] 7,840 20,910 23,530
lbs/day[7] 4,710 12,550 14,120

Oil and Grease[8] mg/L 10 -- 15
lbs/day[5] 8,370 -- 12,550
lbs/day[6] 5,230 -- 7,840
lbs/day[7] 3,140 -- 4,710

Total residual chlorine[9] mg/L -- -- 0.1
Total dissolved solids[10] mg/L 750 -- --

lbs/day[5] 627,410 -- --
lbs/day[6] 392,130 -- --
lbs/day[7] 235,280 -- --

Sulfate[10] mg/L 300 -- --
lbs/day[5] 250,960 -- --
lbs/day[6] 156,850 -- --
lbs/day[7] 94,110 -- --

Chloride[10] mg/L 180[7] -- --
lbs/day[5] 150,580 -- --
lbs/day[6] 94,110 -- --
lbs/day[7] 56,470 -- --

Boron[10] mg/L 1.0 -- --
lbs/day[5] 830 -- --
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Discharge Limitations
Constituent Unit Monthly

Average[1]
Weekly

Average[1]
Daily

Maximum[2]

lbs/day[6] 520 -- --
lbs/day[7] 310 -- --

Fluoride[11] mg/L 1.6 -- --
lbs/day[5] 1,340 -- --
lbs/day[6] 840 -- --
lbs/day[7] 500 -- --

MBAS[12] mg/L 0.5 -- --
lbs/day[5] 420 -- --
lbs/day[6] 260 -- --
lbs/day[7] 160 -- --

Total ammonia [13] mg/L [14] -- [15]
lbs/day [5, 6, 7] -- [5, 6, 7]

Footnotes:

[1]. Average Monthly Discharge Limitation means the highest allowable average of
daily discharge over a calendar month, calculated as the sum of all daily
discharges measures during that month divided by the number of days on which
monitoring was performed.

Average Weekly Discharge Limitation means the highest allowable average of
daily discharge over a calendar week, calculated as the sum of all daily
discharges measures during that week divided by the number of days on which
monitoring was performed.

[2]. The daily maximum effluent concentration limit shall apply to both flow weighted
24-hour composite samples and grab samples, as specified in the Monitoring and
Reporting Program (Attachment T).

[3]. See detailed information on the following Section IX.6.B.a.

[4]. See detailed information on the following Section IX.6.B.b.

[5]. The mass emission rates are based on the combined plant design flow rate of 100
mgd. During wet-weather storm events in which the flow exceeds the design
capacity, the mass discharge rate limitations shall not apply, and concentration
limitations will provide the only applicable effluent limitations.

[6]. For the San Jose Creek East WRP, the mass emission rates are based the plant
design flow rate of 62.5 mgd. During wet-weather storm events in which the flow
exceeds the design capacity, the mass discharge rate limitations shall not apply,
and concentration limitations will provide the only applicable effluent limitations.

[7]. For the San Jose Creek West WRP, the mass emission rates are based the plant
design flow rate of 37.5 mgd. During wet-weather storm events in which the flow
exceeds the design capacity, the mass discharge rate limitations shall not apply,
and concentration limitations will provide the only applicable effluent limitations.
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[8]. See detailed information on the following Section IX.6.B.c.

[9]. For the determination of compliance with total residual chlorine limit, one of the
following applies:

• Total residual chlorine concentration excursions of up to 0.3 mg/L, at the
point in treatment train immediately following dechlorination, shall not be
considered violations of this requirement provided the total duration of
such excursions do not exceed 15 minutes during any calendar day.
Peaks in excess of 0.3 mg/L lasting less than one minute shall not be
considered a violation of this requirement; or

• For continuous total residual chlorine recording devices that require
greater than one minute to level off after the detection of a spike: if it can
be demonstrated that a stoichiometrically appropriate amount of
dechlorination chemical has been added to effectively dechlorinate the
effluent to 0.1 mg/L or less, then the exceedance over one minute, but not
for more than five minutes, will not be considered to be a violation.

See more information on the following Section IX.6.B.d.

[10]. See detailed information on the following Section IX.6.B.e.

[11]. See detailed information on the following Section IX.6.B.f.

[12]. See detailed information on the following Section IX.6.B.g.

[13]. See detailed information on the following Section IX.6.B.h.

[14]. The Discharger must comply with the updated ammonia water quality objectives
in the Basin Plan, Table 3-3 (Attachment H) which resulted from Resolution No.
2002-011 adopted by the Regional Board on April 25, 2002.

For compliance with Criteria Continuous Concentration (CCC) in the Attachment
H, the pH and temperature samples collected in the receiving water downstream
of the discharge and the ammonia nitrogen sample collected in the effluent, shall
be taken and reported at the same time.  Shall there be no receiving water
present, the pH and temperature of the effluent at the end of pipe shall be
determined and reported.

[15]. The Discharger must comply with the updated ammonia water quality objectives
in the Basin Plan, Table 3-1 (Attachment H) which resulted from Resolution No.
2002-011 adopted by the Regional Board on April 25, 2002.
For compliance with Criteria Maximum Concentration (CMC) in the Attachment
H, the pH sample collected in the receiving water downstream of the discharge
and the ammonia nitrogen sample collected in the effluent, shall be taken and
reported at the same time.  Should there be no receiving water present, the pH
of the effluent at the end of pipe shall be determined and reported.
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B. Basis for conventional and nonconventional pollutants

a. Settleable solids

Excessive deposition of sediments can destroy spawning habitat, blanket
benthic (bottom dwelling) organisms, and abrade the gills of larval fish.  The
limits for settleable solids are based on the Basin Plan (page 3-16)
narrative, “Waters shall not contain suspended or settleable material in
concentrations that cause nuisance or adversely affect beneficial uses.” The
numeric limits are empirically based on results obtained from the settleable
solids 1-hour test, using an Imhoff cone.

It is impracticable to use a  weekly average limitation, because short term
spikes of settleable solid levels that would be permissible under a weekly
average scheme would not be adequately protective of all beneficial uses.
The monthly average and the daily maximum limits cannot be removed
because none of the antibacksliding exceptions apply.  The monthly
average and daily maximum limits were both included in the previous
permit (Order 95-076) and the San Jose Creek WRP has been able to
meet both limits.

b. Biochemical Oxygen Demand (BOD) and Suspended solids

Biochemical oxygen demand (BOD) is a measure of the quantity of the
organic matter in the water and, therefore, the water’s potential for
becoming depleted in dissolved oxygen.  As organic degradation takes
place, bacteria and other decomposers use the oxygen in the water for
respiration.  Unless there is a steady resupply of oxygen to the system, the
water will quickly become depleted of oxygen.  Adequate dissolved oxygen
levels are required to support aquatic life.  Depressions of dissolved oxygen
can lead to anaerobic conditions resulting in odors, or, in extreme cases, in
fish kills.

40 CFR, Part 133 describes the minimum level of effluent quality attainable
by secondary treatment, for BOD and suspended solids, as:

i. the monthly average shall not exceed 30 mg/L; and,

ii. the weekly average shall not exceed 45 mg/L.

San Jose Creek WRP provides tertiary treatment, as such, the limits in the
permit are more stringent than secondary treatment requirements.  The
Plant achieves solids removal that are better than secondary-treated
wastewater by adding a polymer (Alum) to enhance the precipitation of
solids, and by filtering the effluent.

The monthly average, the weekly average, and the daily maximum limits
cannot be removed because none of the antibacksliding exceptions apply.
Those limits were all included in the previous permit (Order 95-079) and the
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San Jose Creek WRP has been able to meet all three limits (monthly
average, the weekly average, and the daily maximum), for both BOD and
suspended solids.

In addition to having mass-based and concentration-based effluent
limitations for BOD and suspended solids, the San Jose Creek WRP also
has a percent removal requirement for these two constituents.  In
accordance with 40 CFR, Sections 133.102(a)(3) and 133.102(b)(3), the
30-day average percent removal shall not be less than 85 percent.
Percent removal is defined as a percentage expression of the removal
efficiency across a treatment plant for a given pollutant parameter, as
determined from the monthly average values of the raw wastewater
influent pollutant concentrations to the facility and the monthly average
values of the effluent pollutant concentrations for a given time period.

c. Oil and grease

Oil and grease are not readily soluble in water and form a film on the water
surface.  Oily films can coat birds and aquatic organisms, impacting
respiration and thermal regulation, and causing death.  Oil and grease can
also cause nuisance conditions (odors and taste), are aesthetically
unpleasant, and can restrict a wide variety of beneficial uses.  The limits for
oil and grease are based on the Basin Plan (page 3-11) narrative, “Waters
shall not contain oils, greases, waxes, or other materials in concentrations
that result in a visible film or coating on the surface of the water or on
objects in the water, that cause nuisance, or that otherwise adversely affect
beneficial uses.”

The numeric limits are empirically based on concentrations at which an oily
sheen becomes visible in water. It is impracticable to use a weekly average
limitation, because spikes that occur under a weekly average scheme could
cause visible oil sheen.  A weekly average scheme would not be sufficiently
protective of beneficial uses. The monthly average and the daily maximum
limits cannot be removed because none of the antibacksliding exceptions
apply.  Both limits were included in the previous permit (Order 95-076) and
the San Jose Creek WRP has been able to meet both limits.

d. Residual chlorine

Disinfection of wastewaters with chlorine produces chlorine residual.
Chlorine and its reaction products are toxic to aquatic life.  The limit for
residual chlorine is based on the Basin Plan (page 3-9) narrative, “Chlorine
residual shall not be present in surface water discharges at concentrations
that exceed 0.1 mg/L and shall not persist in receiving waters at any
concentration that causes impairment of beneficial uses.”

It is impracticable to use a weekly average or a monthly average limitation,
because it is not as protective as of beneficial uses as a daily maximum
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limitation is.  Chlorine is very toxic to aquatic life and short-term exposures
of chlorine may cause fish kills.

e. Total Dissolved Solids, Chloride, Sulfate, and Boron

The limits for total dissolved solids (950 mg/L), sulfate (300 mg/L), and
boron (1.0 mg/L) are based on Basin Plan Table 3-8 (page 3-13), for the
San Gabriel River watershed (between Ramona Blvd. and Firestone Blvd.).
The limits for Chloride (180 mg/L) is based on the Resolution No.97-072. It
is practicable to express these limits as monthly averages, since they are
not expected to cause acute effects on beneficial uses.

f. Fluoride

The 1.6 mg/L limit for fluoride is based on Basin Plan Table 3-6, Air
Temperature and Fluoride Water Quality Objectives at the corresponding
average air temperature of 79.2oF.  The average temperature was
calculated by taking the arithmetic mean of the maximum daily
temperature readings over the past 30 years in the City of Whittier.
However, if the CSDLAC provides data showing that the average air
temperature differs from 79.2oF, then the permit may be reopened to
revise the fluoride limit, if necessary.

g. Methylene Blue Activated Substances (MBAS)

The MBAS procedure tests for the presence of anionic surfactants
(detergents) in surface and ground waters.  Surfactants disturb the water
surface tension, which affects insects and can affect gills in aquatic life.  The
MBAS can also impart an unpleasant soapy taste to water, as well as cause
scum and foaming in waters, which impact the aesthetic quality of both
surface and ground waters.

Given the nature of the facility (a POTW) which accepts domestic
wastewater into the sewer system and treatment plant, and the
characteristics of the wastes discharged, the discharge has reasonable
potential to exceed both the numeric MBAS water quality objective (WQO)
and the narrative WQO for prohibition of floating material such as foams and
scums. Therefore an effluent limitation is required.

In self-monitoring reports submitted to the Regional Board under MRP
requirements, the Discharger has reported MBAS concentrations in the
effluent in excess of 0.5 mg/L. The 0.5 mg/L concentration (which has been
determined to be protective of beneficial uses and the aesthetic quality of
waters), is based on the Department of Health Services’ secondary drinking
water standard, and on the Basin Plan WQO (p.3-11) which reads, “Waters
shall not have MBAS concentrations greater than 0.5 mg/L in waters
designated MUN.” While the wastewater from this POTW is not directly
discharged into a MUN designated surface water body, it will percolate into
unlined reaches of the Santa Clara River [via ground water recharge
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designated beneficial use (GWR)] to ground water designated for MUN
beneficial use. In addition, the Basin Plan states that “Ground water shall
not contain taste or odor-producing substances in concentrations that cause
nuisance or adversely affect beneficial uses.” Therefore, the secondary
MCL should be the MBAS limit for this discharge to protect ground water
recharge and the MUN use of the underlying ground water, while also
protecting surface waters from exhibiting scum or foaming.

Since the Basin Plan objective is based on a secondary drinking water
standard, it is practicable to have a monthly average limitation in the permit.

h. Ammonia as N

i. Ammonia is a pollutant routinely found in the wastewater effluent of
POTWs, in landfill-leachate, as well as in run-off from agricultural
fields where commercial fertilizers and animal manure are applied.
Ammonia exists in two forms – un-ionized ammonia (NH3) and the
ammonium ion (NH4

+). They are both toxic, but the neutral, un-
ionized ammonia species (NH3) is much more toxic, because it is
able to diffuse across the epithelial membranes of aquatic
organisms much more readily than the charged ammonium ion.
The form of ammonia is primarily a function of pH, but it is also
affected by temperature and other factors.  Additional impacts can
also occur as the oxidation of ammonia lowers the dissolved oxygen
content of the water, further stressing aquatic organisms. Oxidation
of ammonia to nitrate may lead to groundwater impacts in areas of
recharge.  [There is groundwater recharge in these reaches].
Ammonia also combines with chlorine (often both are present in
POTW treated effluent discharges) to form chloramines – persistent
toxic compounds that extend the effects of ammonia and chlorine
downstream.

ii. Ammonia is 303(d) listed in the San Gabriel River and San Jose
Creek. Since ammonia has reasonable potential to cause or contribute
to an excursion of a water quality objective, a water quality-based
effluent limitation for total ammonia is required in order to be protective
of the water quality objective.

iii. The 1994 Basin Plan contained water quality objectives for
ammonia to protect aquatic life, in Tables 3-1 through Tables 3-4.
However, those ammonia objectives were revised on April 25, 2002,
by the Regional Board, with the adoption of Resolution No. 2002-
011, Amendment to the Water Quality Control Plan for the Los
Angeles Region to Update the Ammonia Objectives for Inland
Surface Waters (including enclosed bays, estuaries and wetlands)
with Beneficial Use designations for protection of Aquatic Life.
Resolution No. 2002-011 was approved by the State Board, the
Office of Administrative Law, and USEPA on April 30, 2003, June 5,
2003, and June 19, 2003, respectively, and is now in effect.  The
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final effluent limitations for ammonia prescribed in this Order are
based on the revised ammonia criteria (see Attachment H) and
apply at the end of pipe.

i. Coliform/Bacteria

Total and fecal coliform bacteria are used to indicate the likelihood of
pathogenic bacteria in surface waters.  Given the nature of the facility, a
wastewater treatment plant, pathogens are likely to be present in the
effluent in cases where the disinfection process is not operating
adequately.  As such, the permit contains the following:

i. Effluent Limitations:

• The 7 day median number of coliform organisms at some point
in the treatment process must not exceed 2.2 Most Probable
Number (MPN) per 100 milliliters, and

• The number of coliform organisms must not exceed 23 MPN
per 100 milliliters in more than one sample within any 30-day
period.

These disinfection-based effluent limitations for coliform are for
human health protection and are consistent with requirements
established by the Department of Health Services.  These limits for
coliform must be met at the point of the treatment train immediately
following disinfection, as a measure of the effectiveness of the
disinfection process.

ii. Receiving Water Limitation

• Geometric Mean Limits

∗ E.coli density shall not exceed 126/100 mL.

∗ Fecal coliform density shall not exceed 200/100 mL.

• Single Sample Limits

∗ E.coli density shall not exceed 235/100 mL.

∗ Fecal coliform density shall not exceed 400/100 mL.

These receiving water limitations are based on Resolution No. 01-
018, Amendment to the Water Quality Control Plan for the Los
Angeles Region to Update the Bacteria Objectives for Water Bodies
Designated for Water Contact Recreation, adopted by the Regional
Board on October 25, 2001. The Resolution was approved by State
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Board, OAL, and USEPA, on July 18, 2002, September 19, 2002,
and September 25, 2002, respectively.

j. pH

The hydrogen ion activity of water (pH) is measured on a logarithmic
scale, ranging from 0 to 14.  While the pH of “pure” water at 25°C is 7.0,
the pH of natural waters is usually slightly basic due to the solubility of
carbon dioxide from the atmosphere.  Minor changes from natural
conditions can harm aquatic life.  The effluent limitation for pH which
reads, ”the wastes discharged shall at all times be within the range of 6.5
to 8.5,” is taken from the Basin Plan (page 3-15) which reads” the pH of
inland surface waters shall not be depressed below 6.5 or raised above
8.5 as a result of waste discharge.

k. Turbidity

Turbidity is an expression of the optical property that causes light to be
scattered in water due to particulate matter such as clay, silt, organic
matter, and microscopic organisms.  Turbidity can result in a variety of
water quality impairments.  The effluent limitation for turbidity which
reads, “For the protection of the water contact recreation beneficial use,
the wastes discharged to water courses shall have received adequate
treatment, so that the turbidity of the wastewater does not exceed: (a) a
daily average of 2 Nephelometric turbidity units (NTUs); and (b) 5 NTUs
more than 5 percent of the time (72 minutes) during any 24 hour period,”
is based on the Basin Plan (page 3-17).

l. Radioactivity

Radioactive substances are generally present in natural waters in
extremely low concentrations.  Mining or industrial activities increase the
amount of radioactive substances in waters to levels that are harmful to
aquatic life, wildlife, or humans. The existing effluent limitation for
radioactivity which reads, “Radioactivity of the wastes discharged shall not
exceed the limits specified in Title 22, Chapter 15, Article 5, Section 64443,
of the California Code of Regulations, or subsequent revisions,” is based
on the Basin Plan incorporation of Title 22, Drinking Water Standards, by
reference, to protect the surface water MUN beneficial use.  However, the
Regional Board has new information about the appropriate designated uses
for the water body, and based on the current designated uses, a limit for
Radioactivity is unnecessary and inappropriate unless discharge is to a
reach used for groundwater recharge, where Title 22-based limits apply.
Therefore, the accompanying Order will contain a limit for radioactivity to
protect the GWR beneficial use.
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C. Toxicity

Ambient monitoring data indicates that the background concentration in the lower
San Gabriel River is toxic to aquatic organisms, and therefore exceeds water
quality standards. Final effluent water quality data, contained in the Discharger’s
monitoring reports, also shows that chronic toxicity in the effluent has exceeded
1TUc (EPA WQO) several times.  Therefore, pursuant to the TSD, reasonable
potential exists for toxicity.  As such, the permit should contain a numeric
effluent limitation for toxicity.

The following support the inclusion of toxicity numeric effluent limitations for
chronic toxicity:

a. 40 CFR 122.2 (Definition of Effluent Limitation);

b. 40 CFR 122.44(d)(v) – limits on whole effluent toxicity are necessary when
chemical-specific limits are not sufficient to attain and maintain applicable
numeric or narrative water quality standards;

c. 40 CFR 122.44(d)(vi)(A) – where a State has not developed a water
quality criterion for a specific pollutant that is present in the effluent and
has reasonable potential, the permitting authority can establish effluent
limits using numeric water quality criterion;

d. Basin Plan objectives and implementation provisions for toxicity;

e. Regions 9 & 10 Guidance for Implementing Whole Effluent Toxicity
Programs Final May 31, 1996;

f. Whole Effluent Toxicity (WET) Control Policy July 1994; and,

g. Technical Support Document (several chapters and Appendix B).

However, the circumstances warranting a numeric chronic toxicity effluent
limitation when there is reasonable potential were under review by the State
Water Resources Control Board (State Board) in SWRCB/OCC Files A-1496 &
A-1496(a) [Los Coyotes/Long Beach Petitions].  On September 17, 2003, at a
public hearing, the State Board decided to defer the issue of numeric chronic
toxicity effluent limitations until Phase II of the SIP is adopted.  In the mean
time, the State Board replaced the numeric chronic toxicity limit with a narrative
effluent limitation and a 1 TUc trigger, in the Long Beach and Los Coyotes
WRP NPDES permits.  This permit contains a similar chronic toxicity effluent
limitation.  This Order also contains a reopener to allow the Regional Board to
modify the permit, if necessary, consistent with any new policy, law, or
regulation.
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Acute Toxicity Limitation:

The Dischargers may test for Acute toxicity by using USEPA’s Methods for
Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater
and Marine Organisms, October 2002 (EPA-821-R-02-012).  Acute toxicity
provisions in the accompanying Order are derived from the Basin Plan’s toxicity
standards (Basin Plan 3-16 and 3-17).  The provisions require the Discharger to
accelerate acute toxicity monitoring and take further actions to identify the source
of toxicity and to reduce acute toxicity.

Chronic Toxicity Limitation and Requirements:

Chronic  toxicity provisions in the accompanying Order are derived from the Basin
Plan’s toxicity standards (Basin Plan 3-16 and 3-17).  The provisions require the
Discharger to accelerate chronic toxicity monitoring and take further actions to
identify the source of toxicity and to reduce chronic toxicity. The monthly median
trigger of 1.0 TUc for chronic toxicity is based on USEPA Regions 9 & 10
Guidance for Implementing Whole Effluent Toxicity (WET) Programs Final May
31, 1996 (Chapter 2 – Developing WET Permitting Conditions, page 2-8).  In
cases where effluent receives no dilution or where mixing zones are not allowed,
the 1.0 TUc chronic criterion should be expressed as a monthly median. The
“median” is defined as the middle value in a distribution, above which and
below which lie an equal number of values. For example, if the results of the
WET testing for a month were 1.5, 1.0, and 1.0 TUc, the median would be 1.0
TUc trigger.

The USEPA Regions 9 & 10 Guidance for Implementing Whole Effluent Toxicity
(WET) Programs Final May 31, 1996 (Chapter 2 – Developing WET Permitting
Conditions, page 2-8) recommends two alternatives: using 2.0 TUc as the
maximum daily limit; or using a statistical approach to develop a maximum daily
effluent limitation.

D. Limits for priority pollutants on Discharge Serial No. 001, 001A, and 001B (from
East and West plants):

Discharge Limitations
CTR #[1] Constituent Units Monthly

Average[2]
Daily

Maximum
6 Copper[3, 4, 5] µg/L 24[7,8] 52[7,8]

lbs/day[6] 20[8] 43[8]

7 Lead[3, 4, 5] µg/L 13[7,8] 34[7,8]

lbs/day[6] 11[8] 28[8]

8 Mercury[3, 5] µg/L 0.051[7,8] 0.10[7,8]

lbs/day[6] 0.043[8] 0. 084[8]

10 Selenium[3, 5] µg/L 3.3-4.3[7,8,9] 7.7-9.2[7,8,10]

lbs/day[6] 3.3[8,11] 6.9[8,12]

14 Cyanide[5] µg/L 4.3[7,8] 8.5[7,8]

lbs/day[6] 3.6[8] 7.1[8]
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Discharge Limitations
CTR #[1] Constituent Units Monthly

Average[2]
Daily

Maximum
38 Tetrachloroethylene[5] µg/L 5[13] --

lbs/day[6] 4.2[13] --
61 Benzo(a)pyrene[5] µg/L 0.049[7,8] 0.098[7,8]

lbs/day[6] 0. 041[8] 0. 082[8]

64 Benzo(k)fluoranthene[5] µg/L 0.049[7,8] 0.14[7,8]

lbs/day[6] 0. 041[8] 0.12[8]

74 Dibenzo(a,h)anthracene[5] µg/L 0.049[7,8] 0.13[7,8]

lbs/day[6] 0. 041[8] 0.11[8]

92 Indeno(1,2,3-cd)pyrene[5] µg/L 0.049[7,8] 0.098[7,8]

lbs/day[6] 0. 041[8] 0. 082[8]

96 N-Nitrosodimethylamine[5] µg/L 8.1[7,8] 16[7,8]

(NDMA) lbs/day[6] 6.8[8] 13[8]

108 4,4-DDT[5] µg/L 0.00059[7,8] 0.0012[7,8]

lbs/day[6] 0.00049[8] 0.0010[8]

109 4,4-DDE[5] µg/L 0.00059[7,8] 0.0012[7,8]

lbs/day[6] 0.00049[8] 0.0010[8]

E. Limits for priority pollutants on Discharge Serial No. 002 (from East plant):

Discharge Limitations
CTR # [1] Constituent Units Monthly

Average[2]
Daily

Maximum
6 Copper[3, 4, 5] µg/L 24[7,8] 52[7,8]

lbs/day[6] 13[8] 27[8]

7 Lead[3, 4, 5] µg/L 13[7,8] 34[7,8]

lbs/day[6] 6.8[8] 18[8]

8 Mercury[3, 5] µg/L 0.051[7,8] 0.10[7,8]

lbs/day[6] 0.027[8] 0.052[8]

10 Selenium[3, 5] µg/L 4.3[7,8] 7.7[7,8]

lbs/day[6] 2.2[8] 4.0[8]

14 Cyanide[5] µg/L 4.3[7,8] 8.5[7,8]

lbs/day[6] 2.2[8] 4.4[8]

96 N-Nitrosodimethylamine[5] µg/L 8.1[7,8] 16[7,8]

(NDMA) lbs/day[6] 4.2[8] 8.4[8]

108 4,4’-DDT[5] µg/L 0.00059[7,8] 0.0012[7,8]

lbs/day[6] 0.00031[8] 0.00063[8]

109 4,4’-DDE[5] µg/L 0.00059[7,8] 0.0012[7,8]

lbs/day[6] 0.00031[8] 0.00063[8]
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F. Limits for priority pollutants on Discharge Serial No. 003 (from West plant):

Discharge Limitations
CTR # [1] Constituent Units Monthly

Average[2]
Daily

Maximum
8 Mercury[3, 5] µg/L 0.051[7,8] 0.10[7,8]

lbs/day[6] 0.016[8] 0.031[8]

10 Selenium[3, 5] µg/L 3.3[7,8] 9.2[7,8]

lbs/day[6] 1.0[8] 2.9[8]

14 Cyanide[5] µg/L 4.3[7,8] 8.5[7,8]

lbs/day[6] 1.3[8] 2.7[8]

38 Tetrachloroethylene[5] µg/L 5[13] --
lbs/day[6] 1.6[13] --

61 Benzo(a)pyrene[5] µg/L 0.049[7,8] 0.098[7,8]

lbs/day[6] 0.015[8] 0.031[8]

64 Benzo(k)fluoranthene[5] µg/L 0.049[7,8] 0.14[7,8]

lbs/day[6] 0.015[8] 0.044[8]

74 Dibenzo(a,h)anthracene[5] µg/L 0.049[7,8] 0.13[7,8]

lbs/day[6] 0.015[8] 0.041[8]

92 Indeno(1,2,3-cd)pyrene[5] µg/L 0.049[7,8] 0.098[7,8]

lbs/day[6] 0.015[8] 0.031[8]

Footnote:

[1]. This number corresponds to the compound number found in Table 1 of CTR.  It
is simply the order in which the 126 priority pollutants were listed in 40 CFR
section 131.38 (b)(1).

[2]. Use the requirements in WDR Section IV.5. - Compliance Determination.

[3]. Concentration expressed as total recoverable.

[4]. Receiving water samples collected at sampling station C-1 (located upstream of
the plant, along San Jose Creek), as part of the 18-month interim monitoring,
revealed that the median hardness was 442.5 mg/L.  However, a hardness value
of 400 mg/L was used to convert the dissolved metal CTR criteria into the total
recoverable metal form, because the CTR does not allow using a hardness
value in excess of 400 mg/L.

[5]. This constituent shows reasonable potential.

[6]. The mass emission rates are based on the combined plant design flow rate of 100
mgd. For the San Jose Creek East WRP, the mass emission rates are based the
plant design flow rate of 62.5 mgd. For the San Jose Creek West WRP, the mass
emission rates are based the plant design flow rate of 37.5 mgd. During wet-
weather storm events in which the flow exceeds the design capacity, the mass
discharge rate limitations shall not apply, and concentration limitations will provide
the only applicable effluent limitations.



County Sanitation Districts of Los Angeles County CA0053911
San Jose Creek Water Reclamation Plant Order No. R4-2004-0097
Waste Discharge Requirements Fact Sheet

F-47

[7]. For priority pollutants, Section 2.4.5 of CTR Compliance Determination, reads,
“Dischargers shall be deemed out of compliance with an effluent limitation if the
concentration of the priority pollutant in the monitoring sample is greater than the
effluent limitation and greater than or equal to the reported ML.”

[8]. This effluent limitation will not be in effect until May 10, 2009, and until that time
the Discharger shall comply with the interim limits established in I.1.I.a. of WDR.

[9].

Flow  WestFlow East
Flow West3.3 Flow  East  4.3

tion)(Concentra erageMonthly Av
+

×+×=

If the entire flow of wastewater is from either the East or West plant, then the
final effluent concentrations cannot be greater than either 4.3 or 3.3 µg/L,
respectively.

If there is a mixed contribution of flow of wastewater from the East and West
plants, then the final effluent concentrations are calculated using the above flow-
weighted formula.

[10].

Flow WestFlow East
Flow West9.2 Flow  East  7.7

tion)(Concentra MaximumDaily 
+

×+×=

If the entire flow of wastewater is from either East or West plant, then the final
effluent concentrations cannot be greater than either 7.7 or 9.2 µg/L,
respectively.

If there is a mixed contribution of flow of wastewater from the East and West
plants, then the final effluent concentrations are calculated using the above flow-
weighted formula.

[11]. 0.0083437.5MGD)3.3µg/L62.5MGD(4.3µg/L  (Mass) erageMonthly Av ××+×=

[12]. 0.0083437.5MGD)9.2µg/L62.5MGD(7.7µg/L  ss)Maximum(MaDaily ××+×=

[13]. This effluent limitation will not be in effect until May 10, 2009, and until that time
the Discharger shall comply with the interim limits established in the
accompanying Time Schedule Order No. R4-2004-0098.

E. Basis for priority pollutants:

Mixing zones, dilution credits, and attenuation factors are not used in the
accompanying order and would be inappropriate to grant, at this time, in light of
the factors discussed in Section VII.17.A. through I of this Fact Sheet.

Allowance of a mixing zone is in the Regional Board’s discretion under Section
1.4.2 of the SIP and under the Basin Plan (Basin Plan Chapter 4, page 30).  If
the Discharger subsequently conducts appropriate mixing zone and dilution
credit studies, the Regional Board can evaluate the propriety of granting a
mixing zone or establishing dilution credits.
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F. Example calculation: Mercury

Is a limit required? What is RPA?

a. From Attachment A, Reasonable Potential & Limit Derivation, we
determined that Reasonable potential analysis (RPA) = Yes, therefore a
limit is required.

Step 1: Identify applicable water quality criteria.

From California Toxics Rule (CTR), we can obtain the Criterion Maximum
Concentration (CMC) and the Criterion Continuous Concentration (CCC).

Freshwater Aquatic Life Criteria:
CMC = NA µg/L (CTR page 31712, column B1) and
CCC = NA µg/L (CTR page 31712, column B1); and
Human Health Criteria for Water & Organisms = 0.051µg/L (CTR
page 31712, column D2).

Step 2: Calculate effluent concentration allowance (ECA)

ECA = Criteria in CTR, since no dilution is allowed.

Step 3: Determine long-term average (LTA) discharge condition    

i. Calculate CV:

CV = Standard Deviation / Mean
= 0.6 (By default because data was > 80% nondetect, SIP page 6)

ii. Find the ECA Multipliers from SIP Table 1 (page 7), or by
calculating them using equations on SIP page 6.   When CV = 0.6,
then:

ECA Multiplier acute = 0.321 and
ECA Multiplier acute = 0.527.

iii. LTA acute = ECA acute x ECA Multiplier acute
= NA µg/L x 0.321  = NA µg/L

iv. LTA chronic = ECA chronic x ECA Multiplier chronic
= NA µg/L x 0.527  = NA µg/L

Step 4: Select the lowest LTA

In this case, the lowest LTA is not applicable.

Step 5: Calculate the Average Monthly Effluent Limitation (AMEL) &
Maximum Daily Effluent Limitation (MDEL) for AQUATIC LIFE
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i. Find the multipliers. You need to know CV and n (frequency of
sample collection per month).  If effluent samples are collected 4
times a month or less, then n = 4.  CV was determined to be 0.6 in a
previous step.

AMEL Multiplier = 1.552
MDEL Multiplier = 3.114

ii. AMEL aquatic life = lowest LTA (from Step4) x  AMEL Multiplier
= NA µg/L x 1.552  = NA µg/L

iii. MDEL aquatic life = lowest LTA (from Step4) x  AMEL Multiplier
= NA µg/L x 3.114  = NA µg/L

Step 6: Find the Average Monthly Effluent Limitation (AMEL) & Maximum
Daily Effluent Limitation (MDEL) for HUMAN HEALTH

i. Find factors. Given CV = 0.6 and n = 4.

For AMEL human health limit, there is no factor.
The MDEL/AMEL human health factor = 2.01

ii. AMEL human health = ECA = 0.051 µg/L

iii. MDEL human health = ECA x MDEL/AMEL factor
= 0.051 µg/L x 2.01  = 0.103 µg/L

Step 7: Compare the AMELs for Aquatic life and Human health and
select the lowest.  Compare the MDELs for Aquatic life and Human health
and select the lowest

i. Lowest AMEL = 0.051 µg/L (Based on Human Health protection)

ii. Lowest MDEL = 0.103 µg/L (Based on Human Health protection)

G. A numerical limit has not been prescribed for a toxic constituent if it has been
determined that it has no reasonable potential to cause or contribute to
excursions of water quality standards.  A narrative limit to comply with all water
quality objectives is provided in Standard Provisions for the priority pollutants,
which have no available numeric criteria.

H. The numeric limitations contained in the accompanying Order were derived
using best professional judgement and are based on applicable state and
federal authorities, and as they are met, will be in conformance with the goals
of the aforementioned water quality control plans, and water quality criteria;
and will protect and maintain existing and potential beneficial uses of the
receiving waters.
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X. INTERIM REQUIREMENTS

1. Pollutant Minimization Program

A. The accompanying Order provides for the use of Pollutant Minimization Program,
developed in conformance with Section 2.4.5.1 of the SIP, when there is evidence
(e.g., sample results reported as DNQ when the effluent limitation is less than the
MDL, sample results from analytical methods more sensitive than those methods
included in the permit in accordance with sections 2.4.2 or 2.4.3 above, presence
of whole effluent toxicity, health advisories for fish consumption, results of benthic
or aquatic organisms tissue sampling) that a priority pollutant is present in the
discharger’s effluent above an effluent limitation.

B. The Discharger shall develop a Pollutant Minimization Program (PMP), in
accordance with Section 2.4.5.1.,of the SIP, if all of the following conditions are
true, and shall submit the PMP to the Regional Board within 120 days of
determining the conditions are true:

a. when there is evidence that the priority pollutant is present in the effluent
above an effluent limitation and either:

i. A sample result is reported as detected but not quantified (DNQ) and
the effluent limitation is less than the reported ML; or

ii. A sample result is reported as nondetect (ND) and the effluent
limitation is less than the MDL.

b. Examples of evidence that the priority pollutant is present in the effluent
above an effluent limitation are:

i. sample results reported as DNQ when the effluent limitation is less
than the method detection limit (MDL);

ii. sample results from analytical methods more sensitive than those
methods included in the permit in accordance with Sections 2.4.2 or
2.4.3;

iii. presence of whole effluent toxicity;

iv. health advisories for fish consumption; or,

v. results of benthic or aquatic organism tissue sampling.

C. The goal of the PMP is to reduce all potential sources of a priority pollutant(s)
through pollution minimization (control) strategies, including pollution prevention
measures as appropriate, to maintain the effluent concentration at or below the
WQBEL.
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D. The Discharger shall propose a plan with a logical sequence of actions to achieve
full compliance with the limits in this Order.  The first phase of the plan is to
investigate the sources of the high levels of contaminants in the collection system.
If the sources can be identified, source reduction measures (including, when
appropriate, Pollution Minimization Plans) will be instituted.  At the time this Order
is considered, the Discharger is unsure whether or not all sources contributing to
the high contaminant levels can be identified.  Therefore, a parallel effort will be
made to evaluate the appropriateness of Site Specific Objectives (SSO) and,
where appropriate, Use Attainability Analyses (UAA), and modifications to and/or
construction of treatment facilities.  If it is determined that a SSO or UAA is
necessary and appropriate, the Discharger will submit a written request for a SSO
study, accompanied by a preliminary commitment to fund the study, to the
Regional Board.  The Discharger will then develop a workplan and submit it to the
Regional Board for approval prior to the initiation of the studies.

2. Interim Limits

A. The San Jose Creek WRP may not be able to achieve immediate compliance
with the limits for copper, lead, mercury, selenium, cyanide, benzo(a)pyrene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, n-
nitrosodimethylamine, 4,4-DDT, and 4,4-DDE contained in the accompanying
Order Section I.1B.b.  Data submitted in previous self-monitoring reports indicate
that these constituents have been detected in the effluent/receiving water, at least
once, at a concentration greater than the new limit proposed in the accompanying
Order.

B. 40 CFR, Section 131.38(e) provides conditions under which interim effluent limits
and compliance schedules may be issued.  However, until recently, the Basin
Plan did not allow inclusion of interim limits and compliance schedules in NPDES
permits for effluent limits.  With the Regional Board adoption and USEPA
approval of Resolution No. 2003-001, compliance schedules can be allowed in
NPDES permits if:

a. the effluent limit implements new, revised, or newly interpreted water quality
standards, or

b. the effluent limit implements TMDLs for new, revised or newly interpreted
water quality standards.

The SIP allows inclusion of interim limits in NPDES permits for CTR-based priority
pollutants.  The CTR provides for a five-year maximum compliance schedule,
while the SIP allows for longer, TMDL-based compliance schedule.  However, the
USEPA has yet to approve the longer compliance schedules. Therefore, this
Order includes interim limits and compliance schedules based on the CTR for
CTR-based priority pollutants limits when the Discharger has been determined to
have problems in meeting the new limits.  This Order also includes a reopener to
allow the Regional Board to grant TMDL-based compliance schedules if the
USEPA approves the longer compliance schedule provisions of the SIP.  For new
non-CTR-based limits prescribed in this Order for which the Discharger will not be
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able to meet immediately, interim limits and compliance dates are provided in an
accompanying Time Schedule Order R4-2004-0098.

C. In conformance with the CTR and the relevant provisions of SIP Section 2.1, the
Discharger has submitted documentation the efforts they have made to quantify
pollutant levels in the discharge and the sources of the pollutants entering the
POTW.  In addition, the Discharger already has in place a source control and
pollutant minimization approach through its existing pollutant minimization
strategies and through the pretreatment program.  The duration of interim
requirements established in this order was developed in coordination with
Regional Board staff and the Discharger, and the proposed schedule is as short
as practicable.  The five-year compliance schedule is based on the maximum
duration compliance schedule.  However, the Discharger anticipates it will take
longer than five years to achieve the final limits.



RECLAMATION 

COUNTY SAN ITATI 0 N DISTRICTS 
OF LOS ANGELES COUNTY 

1955 Workman Mill Road, Whittier, CA 90601-1 400 
Mailing Address: P.O. Box 4998, Whittier, CA 90607.4998 
Telephone: (562) 699-741 1, F A X  (562) 699.5422 
www.lacrd.org April 15,2004 

JAMES F. STAHL 
Chief Engineer and General Manager 

File No. 31-370.40.4A 

Ms. Blythe Ponek-Bacharowski 
California Regional Water Quality Control Board 
Los Angeles Region 

320 West 4” Street, Suite 200 
Los Angeles, CA 90013 

Dear Ms. Ponek-Bacharowski: 

Summary of Districts’ Efforts Investigating and Reducing N-Nitrosodimethylamine 
JNDMA) Concentrations in Water Reclamation Plant Effluents 

As follow up to our meeting on April 6,  2004 to discuss the tentative NPDES permits issued for 
the County Sanitation Districts of Los Angeles County (Districts) San Jose Creek and Pomona Water 
Reclamation Plants (WRPs), the enclosed information provides a summary of Districts’ efforts to 
investigate and reduce N-Nitrosodimethylamine (NDMA) concentrations in effluents from the Districts’ 
three WRPs that provide reclaimed water to the Montebello Forebay Groundwater Recharge Project. The 
enclosed information includes discussions on influent and effluent NDMA characteristics, sources of 
NDMA, measures taken to reduce NDMA concentrations in final effluent, past, present and future 
research activities. We greatly appreciate the California Regional Water Quality Control Board (Regional 
Board) continuing the adoption of the subject tentative NPDES permits from the May 6, 2004 hearing to 
the June 10, 2004 hearing, in order to consider this new information. 

Based on a thorough review of the existing NDMA data, in general it is apparent that as a result 
of the modifications of the WRPs to operate in a nitnficatioddenitrification (NDN) mode, in order to 
comply with newly applicable ammonia criteria, NDMA concentrations in several of the Districts’ WRPs 
effluents have increased. Prior to NDN modifications, the WRPs typically discharged NDMA at levels 
below 1000 ng/L. As explained in the enclosed information, NDMA is a chlorine disinfection byproduct. 
Furthermore, the addition of polymer, which is used to enhance settling properties in secondary clarifiers, 
appears to increase NDMA forming potential within the disinfection treatment process. 

Prior to the NDN modification, when NDMA levels were typically less than 1000 ng/L, 
detections of NDMA in shallow groundwater wells and production wells monitored as part of the 
Montebello Forebay Groundwater Recharge Project, were rare and none exceeded 10 n g L  (the current 
California Department of Health Services Action Level for NDMA) in the production wells. These 
historical monitoring data indicate that pre-NDN NDMA levels in the three groundwater recharge WRP 
effluents have been protective of local groundwater. However, reviewing recent NDMA data collected 
from shallow groundwater monitoring wells in the vicinity of the San Gabriel River Spreading Grounds 
show that reclaimed water has contributed to more frequent detections of NDMA in the shallow 
groundwater where there is minimal to no blending. The Districts have already begun researching 
sources of NDMA and have already implemented NDMA source reduction efforts as described in the 
enclosed information. Based on research work done to date, even after controlling industrial and 
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Ms. Blythe Ponek-Bacharowski -2- April 15, 2004 

commercial sources of NDMA it appears that the residential sector is a continued source of NDMA 
making the predicted effectiveness of future source reduction efforts uncertain. 

To date, the Districts are only aware of one technology that has been implemented to destroy 
NDMA in wastewater. This technology is ultraviolet (w) oxidation and to Districts knowledge it has 
only been installed at the end of reverse osmosis treatment systems. Thus, the effectiveness of this 
NDMA destruction technology used on the end of conventional tertiary treated wastewater is unproven 
and uncertain. In addition, preliminary research studies conducted by the Water Environment Foundation 
have indicated that a higher UV dosing (oxidation levels), other disinfection byproducts (such as cyanide) 
may be generated thus creating potential compliance concerns. These factors in conjunction with the fact 
that pre-NDN NDMA concentrations in the effluents from the three groundwater recharge W s  (San 
Jose Creek, Whittier Narrows, and Pomona W s )  have historically proven to be protective of the local 
groundwater, lead the Districts to the decision to immediately test pilot and full scale W disinfection 
systems at its Whittier Narrows WRP. The intent of pursuing the installation and operation of a UV 
disinfection systems, is to restore NDMA concentrations to their pre-NDN levels (typically less than a 
1000 ngL) for the continued protection of local groundwater and to ensure compliance with all other 
NPDES discharge requirements, including eliminating/minimizing the in-plant generation of other 
disinfection byproducts such as cyanide and trihalomenthanes. This effort at the Whittier Narrows W, 
including all research and UV construction, is estimated to cost approximately 6 million dollars. At the 
end of the full scale W performance research test at the Whittier Narrows WRP (see enclosed schedule 
for more detail), assuming that compliance with all NPDES permits requirements is achieved and that 
supporting studies show continued protection of local groundwater supplies, the Districts will apply the 
research findings to other WRPs as needed to ensure future protection of groundwater. The Districts plan 
to submit quarterly reports to keep the Regional Board appraised of progress on the research project. 

We look forward to discussing the proposed schedule with you and your staff during our 
upcoming meeting on April 19, 2004. If you have any questions or need additional information, please 
contact the undersigned at the above listed telephone number, extension 2801 or Ms. Martha Rincon at 
extension 2830. 

very truly yours, 

James F. Stahl 

Victoria 0. Conway 
Head, Monitoring Section 
Technical Services Department 

V0C:MRdrs 
Enclosures 



The N-Nitrosodimethylamine Summary 

Background 

N-nitrosodimethylamine (NDMA) can be found in foods, beverages, prescription drugs and 
tobacco smoke. NDMA is also used in the production of liquid rocket fuel and in a variety of 
other industrial processes. Although considerable environmental attention was given the 
nitrosamine family in the 1970s, NDMA detection was not widespread and interest waned for 
many years. However, recently in 1998, NDMA was detected at approximately 0.15 ug/L in a 
drinking water supply well in Eastern Sacramento County and consequently this particular well 
was removed from service. Coincidently, in the same year, three drinking water supply wells 
located in the San Gabriel Basin also detected elevated levels of NDMA (due to aerospace 
industrial contamination) and were either removed from service or remained out of service until 
mitigation measures were completed. These incidents resulted in an increased interest in NDMA, 
which led the California Department of Health Services (DHS) to establish an Action Level (AL) 
of 2 ng/L for NDMA. Action Levels are non-regulatory health-based advisory levels established 
on an as-needed basis for constituents that pose a threat to water supplies and lack Title 22 
maximum contaminant levels (MCL). 

As a result of attention being re-focused on NDMA, the California water treatment community 
initiated numerous studies to determine NDMA concentrations in treated water utilizing low-level 
NDMA detection methods. At this time it was already known that NDMA was a chlorine 
disinfection by-product. Based on this new monitoring data from the water treatment community 
the AL for NDMA was revised by California DHS in 1999 from 2 ng/L to 20 ng/L. This action 
level was again revised from 20 ng/L to 10 ng/L in 2002 based on additional information from the 
water treatment community. 

In July 2000, the Los Angeles County Sanitation Districts (Districts) initiated monthly low level 
NDMA monitoring at the Water Reclamation Plants (WRPs) that provide reclaimed water to the 
Montehello Forebay Groundwater Recharge Project at the request of the DHS. These WRPs 
include: Pomona, Whittier Narrows and San Jose Creek (East and West) WRPs. In addition, low- 
level NDMA monitoring of the shallow groundwater monitoring wells and production wells 
within the Montehello Forebay Groundwater Recharge Project was also initiated by the Water 
Replenishment District (WRD). Sampling of the shallow groundwater monitoring wells is 
conducted on a bimonthly basis and the production wells are sampled semi-annually. All of the 
low-level NDMA monitoring results for the three groundwater recharge WRPs and groundwater 
wells (both monitoring and production) are reported to DHS on a quarterly basis. The low level 
NDMA test method implemented by the Districts provides results down to a 2 to 5 ng/L reporting 
level, which is significantly lower than the reporting level of 1 or 5 ug/L achievable with the 
USEPA approved method (EPA Method 8270). The low level NDMA results measured in 
samples obtained from the three WRPs’ final effluents have consistently been above the DHS AL 
of 10 ng/L since the low-level detection monitoring program began in July 2000. The shallow 
groundwater monitoring wells have shown occasional excursions above the AL and none of the 
production wells have had NDMA detections above the AL. The following summarizes the 
Districts’ NDMA efforts to date related to research, source control, monitoring, and operations as 
well as proposed efforts. 

LA. WRP NDMA 

Influent, secondary and final effluent low level NDMA monitoring has been conducted to assess 
the fate of NDMA during the wastewater treatment process. Prior to July 2000, the only NDMA 
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WRF' data available was analyzed using EPA Method 8270, which provides results with a 
reporting limit of 1 or 5 ugL. Low level NDMA data are only available for the Long Beach, 
Pomona, San Jose Creek (East and West) and the Whittier Narrows W W s  and no low-level 
NDMA data are available for effluents from the Los Coyotes, Saugus and Valencia W W s  and 
therefore information regarding these WRF's is not included in this summary. Influent and 
effluent detections based on EPA Method 8270 are rare. Since June 1995, NDMA has not been 
detected in the influent using EPA Method 8270 at the Pomona, San Jose Creek (East and West) 
and Whittier Narrows WRPs. Based on the low level NDMA data recently collected, influent 
concentrations are typically low but spikes are observed occasionally. The Whittier Narrows 
WRP influent (composite) NDMA data collected in January 2004 ranged from 21.4 ng/L to 690 
n g L  with an average of 148 ng/L and median of 43 ngL. Influent hourly grab sample results for 
samples collected at the Long Beach WRF' in June and August 2003 were low and consistently 
under 100 ngL. The secondmy effluent data prior to dechlorination available reflect the high 
biodegradability of NDMA with concentrations typically under 100 ng/L. Secondary effluent 
data collected prior to chlorination ranges from 5.4 to 520 ngL with an average of 54 ngL.  
Based on this monitoring, the generation of NDMA during the chlorination process was evident. 

During this same time period (June 1995 through present), final effluent NDMA detections using 
EPA Method 8270 have been rare with only one or two detections per plant observed over the 
entire time period at the Pomona, San Jose Creek East and Whittier Narrows WRF's. The 
maximum concentration observed at the San Jose Creek East WRP was 20 ugL, at the Pomona 
WRF' the maximum observed was 1 ug/L, and the maximum concentration at the Whittier 
Narrows WRF' was 7 ug/L. NDMA using EPA Method 8270 was not detected at the San Jose 
Creek West WRF'. NDMA is consistently detected in the final effluent for the WRF's that supply 
reclaimed water to the Montebello Forebay Groundwater Recharge project based on the low level 
NDMA method. Final effluent data are highly variable on a hour to hour, day to day, and month 
to month basis and no trend or seasonal pattern has been observed to date. Typically, final 
effluent NDMA levels (24-hour composites) at the plants are well under 1000 ng!L but since July 
2003, the levels at the San Jose Creek East and West WRF's have been typically greater than 1000 
ngL. 

The high NDMA levels at the San Jose Creek East and West WRPs coincide with the conversion 
to the NDN treatment process, which was necessary in order to comply with the ammonia Basin 
Plan objectives. In addition, as noted in Section I.E.2 and Section 1.F of this summary as a result 
of the NDN conversion and on going construction, polymer usage has significantly increased 
during this time (at some W W s  the polymer addition has more than doubled). Final effluent 
NDMA concentrations for the San Jose Creek East ranged from 37 to 932 n g L  with an average 
of 333 n g L  and at the San Jose Creek West ranged from 37.6 to 765 n g L  with an average of 173 
ng/L prior to the implementation of full NDN based on data from July 2000 through June 2003. 
Since full NDN, the levels at the San Jose Creek East have ranged from 1000 to 4000 n g L  
(average 2370 n g L )  and at the San Jose Creek West have ranged from 590 to 1700 ngL (average 
1065 ng/L) based on data from July 2003 through February 2004. At the Whittier Narrows WRF', 
where NDN pilot testing was completed in January 2001, the final effluent NDMA concentrations 
have ranged from 41 to 3170 n g L  since that time with an average value of 351 mg/L. At the 
Pomona WRF', there appears to be no trend in NDMA effluent concentrations or increase from 
prior to the conversion to full NDN as compared to previous data. This observation may be due 
to the fact that polymer dosing has remained the same andlor the difference in the performance of 
the MLE NDN process (utilized at the Pomona, and Whittier Narrows WRF's) versus the step feed 
process (utilized at the Long Beach, Los Coyotes, and San Jose Creek WRF's). The pre-NDN 
NDMA concentration average for the Pomona WRP is 474 ng/L while the post-NDN average is 
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318 ng/L (based on data through February 2004). It should be mentioned that collection and 
analysis of additional post-NDN NDMA effluent data might result in a different conclusion. 

I.B. Groundwater NDMA 

Montebello Forebay Groundwater Recharge Project Review 
Groundwater recharge within the Montebello Forebay Groundwater Recharge Project occurs 
within the unlined Rio Hondo and San Gabriel Rivers, and at the Rio Hondo and San Gabriel 
Spreading Grounds. As previously mentioned, low level NDMA monitoring was initiated by the 
WRD in July 2000 at the 6 shallow groundwater wells and at the 19 intensively monitored 
production wells that are part of the groundwater recharge permit (Order 91-100). NDMA has 
been occasionally detected at the shallow monitoring wells with approximately 11 samples out of 
a total of approximately 130 samples from the six shallow wells, showing analytical results above 
the AL of 10 ng/L. Four of the samples were collected from wells 1612T and the remaining 7 
samples were collected at well 162ORR both of which are located in the San Gabriel Spreading 
Grounds. The detections above the AL at 1612T have ranged between 11 to 170 ng/L and at well 
1620RR from 20 to 460 n&. 

The maximum concentrations observed at these two wells occurred in October 2003 and 
coincided with the spreading of San Jose Creek East and West WRP final effluent from the San 
Gabriel River Outfall at the San Gabriel Spreading Grounds. Spreading from the pipeline 
occurred continuously from October 2, 2003 through November 23, 2003 and again from 
December 8 through December 22, 2003. Since October 2003, the NDMA levels at these wells 
have decreased and based on the last sampling event conducted in February 2004, NDMA was 
measured at 12.7 ng/L at well 1612T and at 60 ng/L at 162ORR. (It should be noted that the 
monitoring wells are screened from approximately 60 feet to 80 feet below ground surface. 
Samples obtained at this depth are purely reclaimed water that bas percolated. In other words, 
there is no dilution from groundwater at the shallow groundwater depths in the San Gabriel 
Spreading Grounds.) 

During the months of October, November and December 2003, NDMA final effluent levels at the 
San Jose Creek East were measured at 2550, 2400 and >I000 n&, respectively and at the San 
Jose Creek West at 1290, 1700 and 830 ng/L, respectively. It should be noted that reclaimed 
water diverted from the San Gabriel River Outfall is coming directly from the San Jose Creek 
East and West WRPs via a pipeline where there is no dilution or the opportunity of NDMA 
photolysis, which are expected to occur in the surface water in the river. When reviewing the San 
Jose Creek WRP effluent and monitoring well data, it appears that the October 2003 groundwater 
spike was temporary, and more importantly that there is significant attenuation of NDMA as a 
result of Soil Aquifer Treatment (SAT) and that groundwater levels are continuing to decrease. If 
flow-weighted NDMA results obtained in October 2003 for the San Jose Creek East and West 
final effluents and that measured in the shallow groundwater at well 1620RR were used to 
determine attenuation of NDMA after infiltration, an approximate 72% reduction would be 
calculated. (Using an effluent flow-weighted NDMA concentration for October of 1637 ng/L and 
the NDMA concentration measured at well 1620RR, which is the closest well in the vicinity 
where the reclaimed water is discharged from the pipeline to the spreading grounds.) As a result 
of these NDMA detections in the San Gabriel River Spreading Grounds monitoring wells, 
beginning January 15, 2004, reclaimed water has not been diverted from the pipeline for 
spreading to the San Gabriel Spreading Grounds. The Districts will investigate other 
groundwater spreading strategies to ensure protection of groundwater as discussed below. 
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Although NDMA has been occasionally detected in the shallow groundwater, it has not been 
detected above the AL at any of the production wells. There have been rare detections of NDMA 
at the production wells in the past (maximum observed at 3.6 ng/L at well 2909V, which is 
located in the vicinity of the Rio Hondo Spreading Grounds). During the last semiannual 
monitoring, which was conducted in December 2003, NDMA was not detected in any of the 
production wells monitored. 

The attenuation of NDMA in the groundwater system has also been observed in monitoring 
conducted within the Whittier Narrows Operable Unit' remedy (WNOU) which is operated by 
USEPA Region 9. The WNOU is a groundwater extraction barrier located approximately !A mile 
north of the Whittier Narrows Dam. The WNOU was installed to halt the flow of volatile organic 
contaminants traveling in groundwater from the San Gabriel Valley Groundwater Basin through 
the Whittier Narrows towards the Central Groundwater Basin. The WNOU is also located in the 
vicinity of the Whittier Narrows WRP. The WNOU consists of 7 extraction wells, an extensive 
monitoring well network and a treatment plant (completed in May 2002) to remove volatile 
organics from the extracted groundwater. Extraction wells (EW) 4-3, EW 4-4, EW 4-8 and EW 
4-9 are identified by USEPA as shallow wells and EW 4-5, EW 4-6 and EW 4-7 are identified by 
USEPA as intermediate wells. Based on the Districts' preliminary review of the data available 
for the WNOU extraction wells and monitoring wells, and the surface water and effluent samples 
collected, it appears that shallow wells EW 4-3 and EW 4-8 are impacted by Rio Hondo surface 
water as observed through changes in stiff diagrams created from mineral data collected from 
March 2002 through September 2003. These two shallow extraction wells are located east of the 
Rio Hondo, downgradient from the Whittier Narrows WRP Rio Hondo discharge location. In 
December 2002 as part of monitoring conducted by USEPA, NDMA was detected at EW 4-3 at a 
concentration of 97 n g L  and at EW 4-8 at a concentration of 26 n g L  in June 2003, which are 
above the DHS AL of 10 ng/L. NDMA concentrations have significantly decreased in EW 4-3 
since December 2002 and measured 47 ng/L in February 2003,30 ng/L in April 2003 and in the 
most recent sampling conducted on February 11 ,  2004, NDMA was measured at 1 1  ng/L. The 
NDMA concentrations at EW 4-8 have also decreased with 7.7 n g L  measured in August 2003 
and 12.8 n g L  measured in September 2003. The decrease in NDMA levels at these two shallow 
extraction wells is likely associated with the diversion of effluent from the Whittier Narrows 
WRP to either the Zone 1 Ditch or the San Gabriel River. 

Modification of Montebello Forebay Spreading Operation 
The Los Angeles Department of Public Works (LADPW) manages reclaimed water discharged to 
the Rio Hondo and San Gabriel Rivers as well as imported water and storm flows within the 
Montebello Forebay Groundwater Recharge Project. In order to reduce the possibility of NDMA 
in the final effluent from the Pomona, San Jose Creek and Whittier Narrows WRPs from 
impacting the Montebello Forebay Groundwater Recharge Project and the WNOU extraction 
wells, the following procedures have been implemented by the Districts, LADPW and the WRD: 

Reclaimed water from the San Jose Creek WRP (East and West) discharged via the San 
Gabriel River Outfall ( k . ,  pipeline), will not be diverted to the San Gabriel River 
Spreading Grounds (SGSG). The reclaimed water in the outfall will either be discharged 
to the lined San Gabriel River via Discharge 001 located near Firestone Blvd and/or 
directed to the CenturylRio Hondo reclaimed water distribution system for reuse (e.g., 
landscape irrigation, process water, etc,.). 

' The Whittier Narrows Operable Unit is part of the San Gabriel Valley Superfund Sites in eastern Los Angeles County, 
California. 
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The discharge of reclaimed water from the San Jose Creek WRP (East and West) to the 
unlined San Jose Creek and unlined San Gabriel River via Discharge points 002 and 003, 
respectively, will be minimized. 
Reclaimed water discharge from the Whittier Narrows WRF' will be rotated between the 
Rio Hondo and San Gabriel River discharge locations with periods of continual discharge 
not to exceed 7 days to enhance SAT performance. 
All attempts will be made to prevent undiluted reclaimed water flows from being diverted 
to the Zone 1 Ditch. If the use of Zone 1 Ditch is necessary to convey reclaimed water, 
every reasonable attempt will be made to have the action coincide with the conveyance of 
sufficient blending water from storm flows andor imported water deliveries. If possible, 
the Zone 1 Ditch will not be used for more than 7 consecutive days to convey reclaimed 
water. 

I.C. River Attenuation Studies 

Available receiving water data collected using EPA Method 8270 are limited with no NDMA 
detected at the receiving water stations monitored downstream of the Pomona, San Jose Creek 
East and West and Whittier Narrows WRF's. Limited low level NDMA data collected 
downstream (approximately 15 miles) of the Pomona WRP at the point where the San Jose Creek 
is unlined (i.e., where groundwater recharge could take place), the NDMA concentration has been 
measured at 7 and 13 ng/L (data for station C-1). These measured levels represent approximately 
5% of the average effluent post-NDN NDMA concentration from the Pomona WRF' 
demonstrating that significant attenuation from natural sunlight exposure and effects from 
dilution water help to keep surface water NDMA levels low. Travel times for WRP effluent 
flows to reach spreading and/or unlined river segments are discussed below. Recently collected 
NDMA data in the San Jose Creek and unlined San Gabriel River including the Zone 1 Ditch also 
reflect significant attenuation of NDMA downgradient of the San Jose Creek East and West 
WRPS. 

Estimated Travel Times From WRPs to the Spreading Grounds 
The following table presents distances between WRP discharge points and the unlined rivers and 
spreading grounds where groundwater recharge occurs. 

Pomona 14.6 

WRP Distance to Groundwater Recharge Sites 
I Miles to Unlined River I WKP I Miles to Rio llondo I Milcs to San Gabriel I 

21.5 20.2 
Whittier Narrows 
San Jose Creek East 
San Jose Creek West 

0 (immediate discharge) 2.9 2.2 

0 (immediate discharge) 5.2 3.9 
0 (immediate discharge) 5.9 4.6 
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I.D. Source ControWollution Prevention 

Sources of NDMA 
Although NDMA has rarely been detected in the influent of the Districts' WRF's using USEPA 
Method 8270 (with reporting limits ranging from 1 to 50 u&), it was expected to be present in 
influent wastewater at low concentrations. In January 2004, the Districts conducted a four-week 
influent sampling at the Whittier Narrows W W .  Twenty-sven consecutive 24-hour composite 
samples were taken and analyzed for NDMA using the low level test method not yet approved by 
the USEPA that provides NDMA results down to a 2 ng/L reporting level. The sample results, 
with the lower detection limits, ranged between 14 and 1,000 n&. 

Potential sources of NDMA to sewers include residential, commercial and industrial users. Based 
on available information, NDMA can be formed as a result of biological, chemical or 
photochemical processes. NDMA precursors, including dimethylamides and trimethylamine, are 
ubiquitous in the environment, occurring in plants, fish, algae, urine and feces (Ayanaha and 
Alexander, 1974). NDMA is the most common volatile amine found in food. Nitrosamines are 
formed in foods by the reaction of secondary and tertiary amines with a nitrosatiug agent, usually 
nitrous anhydride, which forms from nitrite in acidic, aqueous solution. Most malt beverages, 
smoked meats and tobacco products contain NDMA. NDMA can also be formed in the stomach 
during digestion of alkylamine-containing foods. Furthermore, NDMA has been found to occur 
in a variety of toiletry and cosmetic products, including shampoos, hair conditioners, color toners, 
shower gels, bath crBmes and oils, health care products, cleaners and masks. The Orange County 
Sanitation Districts (OCSD) conducted domestic background sampling in 2000 and 2001. The 
sample results ranged from non-detect (detection limit was between 20 and 30 ngl) to 604 ngl .  
The average concentration of all samples was 103 ndl .  

NDMA is primarily used in research, and is not an industrially or commercially important 
chemical. However, it can be released from a wide variety of manmade sources. The inadvertent 
formation of NDMA in industrial situations happens when alkylamines, mainly dimethylamine 
and trimethylamine, come in contact and react with nitrogen oxides, nitrous acid, or nitrite salts, 
or when trans-nitrosation via nitro or nitroso compounds occurs. Thus, NDMA might exist in 
discharges from tanneries, pesticide manufacturing plants, rubber and tire manufacturers, 
alkylamine manufacturehe sites, fish processing industries, foundries and dye manufacturers. 

The Districts have collected a large number of samples from various industrial users and analyzed 
them for NDMA. The samples showed the effluent from metal finishing operations that use 
dithiocarbamate (DTC) for metal removal often contained NDMA. DTC can be contaminated 
with NDMA. Textile facilities were also sampled in mid-2003 as it was thought that the dyes 
utilized might be a source of NDMA. However, sample results indicate that textile facilities are 
not a significant source of NDMA. A 2000-2001 study conducted by OCSD also found that DTC 
containing products, including foaming fumigants for root control in sewers, often are 
Contaminated with NDMA. However, no industrial user tributary to the WRF's has been 
identified as a significant source ofNDMA. 

NDMA in Waste Antipeeze 
The Districts have also identified waste antifreeze to be a potential source of NDMA to the 
influent of the Districts' WS. A recent study conducted by staff showed significant levels of 
NDMA in used radiator coolant, but only trace amounts in fresh coolant. The highest NDMA 
concentration measured in an antifreeze sample to date is 740,000 ngl .  Since spent radiator fluid 
is batched dumped and parts of the collection system provide little mixing resulting in plug flow, 
the volume of coolant used in just one radiator, if discharged to the sewer, has the potential to 
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pass-through any water reclamation plant and result in an exceedance of the DHS action level of 
10 ng/L. Therefore, the Districts have already significantly stepped up efforts to reduce any 
radiator coolant discharges as described below. 

All coolants are prohibited from being discharged to the sanitary sewer system on the basis of 
California Hazardous Waste regulations, specifically the toxicity characteristic. The Districts 
have also banned the discharge of spent antifreeze due to the potential contamination of reclaimed 
water. However, illegal discharge may still occur from diverse sources such as automotive 
garages and residences where radiators are drained. All permitted radiator repair shops and 
permitted automobile and truck repair facilities were notified in writing by the Districts on 
September 26, 2003 of the radiator coolant discharge prohibition. The Districts mailed over 200 
letters to these commercial businesses and industries. The Districts also identified a drum 
reconditioning operation that disposed of spent radiator fluid increasing the NDMA load influent 
to the Whittier Narrows WRF’ in December 2003. This facility and the only other drum 
reconditioner tributary to the Districts’ upstream WRPs were also given notice of the Districts’ 
prohibition on December 31,2003. 

It should be noted that the waste radiator coolant introduced into the sewer system by residential 
users may be difficult to eliminate. NDMA spikes were found during the Districts’ 2004 influent 
composite sampling at the Whittier Narrows WRP. Twenty-three out of the 27 samples were 
below 250 ng/l (14 of were below 100 &I). The remaining four samples had significantly higher 
concentrations of 320, 690, 720 and 1000 ng/l. The fact that spikes existed indicates that some 
kind of source control measures might be implemented to reduce influent NDMA loadings. 
Similar to the OCSD samples, high NDMA concentrations were often found during weekends. 
Since most industrial users are not in operation during weekends, residential discharge appears to 
be the most likely source of these loadings. 

The Districts are in the process of utilizing electronic search engines to identify those repair 
facilities that may drain radiators yet do not require an industrial wastewater discharge permit 
since all liquid wastes are hauled. These facilities will also receive written notification of the 
discharge prohibition that was issued to permitted radiator repair shops and permitted automobile 
and truck repair facilities in September 26, 2003. In addition, all permitted radiator shops have 
been inspected and surveyed as to how they dispose of their waste coolant. Manifests have been 
reviewed in the field and temporary waste storage containers were checked. Although spent 
coolant is hauled, the radiators are flushed with water that is eventually discharged to the 
sewerage system. Currently, a sampling study is underway to determine the actual concentrations 
of NDMA in the wastewater discharge at these facilities. Should the results raise the level of 
concern regarding these facilities, further action will focus on these sources. Possible actions 
include working with the industry to develop Best Management Practices or effluent limitations 
with treatment systems to prevent residual contributions to the sewer discharge or a zero 
discharge program prohibiting any nondomestic wastewater discharge from a radiator repair or 
maintenance facility. 

The Districts’ Industrial Waste Section will continue to investigate NDMA sources to the WRPs. 
When NMDA pre-cursors are identified by Districts’ research efforts, additional measures will be 
identified, investigated and implemented by the Districts Industrial Waste Section where 
appropriate. Efforts to prevent the discharge of used coolant will continue. Waste coolant will 
continue to be accepted from residences at the hazardous waste roundups. The Districts have 
actively advertised the acceptance of this material since February 1993 and have collected 
approximately 94,808 gallons to date. An outreach program to address the introduction of waste 
radiator coolant into the sewer system by residential uses will be evaluated. 
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I.E. Research 

I.E.l. Analytical 

To improve the sensitivity of NDMA analysis the Districts acquired a Finnigan TSQ mass 
spectrometer in 2000/2001. Utilizing this triple quadrapole instrument enabled the laboratory to 
push the NDMA detection limit below -2.0 ng/L. Identifying and quantifying NDMA using 
GC/MS/MS in conjunction with chemical ionization minimized matrix interferences and allowed 
the Districts’ laboratory to greatly improve the sensitivity and reliability of the analytical method. 
A second chemical ionization capable MS unit was recently purchased to handle the increasing 
demand for low level NDMA analyses. This unit should be installed sometime in June of 2004. 

I.E.2. NDMA Formation Studies 

The Districts’ laboratory performed studies on the impact of polymers and other plant chemicals 
and their possible contribution to NDMA formation. These studies, which began in 2000 and are 
still ongoing, revealed unequivocal links between polymer use and NDMA concentration in the 
effluent streams. The investigations further suggested that a large fraction of the NDMA 
precursors were solids associated. As a consequence of these findings, the Districts discontinued 
backwash recycling despite the high cost associated with diverting the filter backwash to a 
downstream sewer for subsequent treatment at the Districts Joint Water Pollution Control Plant 
located in Carson. This discovery also prompted the Districts to begin a search for suitable 
replacements for the cationic polymer currently in use at the WRF’s. Finding a substitute 
polymer, which lacks the precursor alkylamino functionalities or possess greatly reduced NDMA 
formation potential while conserving solids settling and foam mitigating properties, is the 
ultimate goal of this effort. To date, several commercially available formulations have been 
evaluated in the laboratory and compared to the Mannich polymer that is currently in use at the 
Districts’ WRF’s. Some commercial formulations which showed promise in the initial bench 
trials have been field tested at Districts’ facilities (Long Beach and Whittier Narrows WRP), 
however, initial assessments revealed no discernible reduction in NDMA effluent concentrations. 
In addition to these efforts, the Districts are also looking into the possibility of exploring more 
aggressive wastewater treatment alternatives including processes that might reduce or eliminate 
the need for chemical agents in solids management. Additional information pertaining to this 
effort is documented in a paper entitled “Can N-Nitrosodimethylamine Formation be Affected by 
Polymer Use During Advanced Wastewater Treatment?”contained in WateReuse Association’s 
2003 Symposium publication, see Attachment A. 

In addition, laboratory bench scale studies have already been conducted to determine the NDMA 
formation potentials between polymer and three chlorination modes (free chlorine, pre-formed 
chloramines, and ammonia addition followed by chlorine addition). Some preliminary findings 
from this research include: 

High polymer concentrations generate higher NDMA concentrations. 
Higher chlorine doses produce higher NDMA concentrations. 
Longer contact times yield higher NDMA concentrations. 
Among the three chlorination modes, free chlorine seems to produce the lowest NDMA 
concentrations (however, effluent trihalomethane concentrations increase); while the 
differences in NDMA formation from chloramination and pre-formed chloramines are 
insignificant. 
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I.E.3. Investigation of NDMA Reduction Options (e.g. free chlorine, preformed 
chlnramines, etc ...) 

After discovering the likely role chloramination had in NDMA formation, the Districts initiated 
studies to assess alternate disinfection processes to the currently used chloramination disinfection 
process. In Fall 2003, the Districts started to investigate the feasibility of conducting pilot and 
full-scale tests to evaluate the performance of ultraviolet (UV) disinfection systems in the hopes 
of reducing current NDMA levels in WRP effluents. Laboratory and field studies are currently 
underway to evaluate UV disinfection treatment as a possible substitute to chlorination. This 
project, a portion of which is already underway, will employ both laboratory and pilot plant 
testing to assess the effect of W disinfection on nitrosamine levels in the effluent. Section 1I.A 
of this summary describes the full scale efforts planned at the Whittier Narrows WRP in detail. 

Some preliminary laboratory experiments using UV have already been conducted including, 
using a collimated-beam apparatus with a medium-pressure W lamp, to study the NDMA 
destruction by W irradiation. A secondary effluent sample from the Whittier Narrows WRF' was 
spiked with 100 ng/L of NDMA for the test and was then irradiated. A dose of approximately 
100 mJ/cm2 resulted in approximately 28% NDMA destruction and approximately 4.8 logs 
reduction of coliform. It should be noted the extent of NDMA destruction might be higher than a 
typical UV disinfection system would provide, because the NDMA was spiked into the water, the 
wider wavelength spectrum of the medium pressure lamp provided additional oxidation power, 
and the W doses used were higher than those for disinfection. Additional experiments, using a 
recently acquired collimated beam apparatus with low pressure W lamps, have been scheduled. 

Other disinfectants besides UV treatment are also being investigated, these include: peracetic 
acids, free chlorine and pre-formed chloramines. 

I.E.4. NDMA Attenuation 

The Districts laboratory has also conducted studies of natural NDMA attenuation processes in 
recharge basin soils. This research was performed as a collaborative effort with the US. 
Geological Survey. The results of this study support the existence of both aerobic and anaerobic 
natural bio-degradative pathways in soils for the removal of NDMA. P.M. Bradley, SA Carr, RB 
Baird, and FH Chapelle; Mineralization of N-Nitrosodimethylamine in Soil From a Groundwater 
Recharge Facilify and in Pure Cultures of Pseudomonas sp. (in press) These results suggest that 
biologically mediated processes in underlying groundwater recharge basins (SAT) may play a 
substantial role in the natural attenuation of NDMA. 

The possible influence of sunlight on NDMA destruction will also be assessed using a small scale 
field study at the Long Beach WRP. This will serve as a follow-up to preliminary tests that 
showed substantial removal of NDMA in standards that were exposed to sunlight for relatively 
short durations. The Districts will conduct a series of field experiments to determine the impact 
of natural sunlight exposure on NDMA in final effluent. 

I.E.5. Collaborative Efforts with other Parties 

The Districts is currently involved in a series ofjoint research efforts involving other utilities, 
academic institutions and laboratories to address issues related to NDMA. 

Removal andor Destruction of NDMA and NDMA Precursors in Wastewater Treatment 
Processes. WRFRFP-2. (January 2001 -September 2004) 
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This project will take a comprehensive look at processes, which contribute to NDMA formation 
in wastewater treatment plants. The study will survey precursors and their probable origin, and 
assess the reactions and mechanisms involved in NDMA formation. Finally, the project will 
determine if it is possible to prevent the in situ synthesis of NDMA at wastewater plants, and 
examine removal schemes. 

Low Cost Analytical Methods for Measuring N D M  Concentrations (WateReuse Foundation 
RFP#3) WRF-01-001 (November I ,  2002 -August 2004) 

The objective of this project is to provide water utilities with sensitive, accurate and low cost, 
analytical methods for measuring NDMA. The Districts have diligently explored the 
development of more efficient methods to extract, concentrate and quantify NDMA in effluent 
waters these efforts have been made both independently and jointly as a participant on this 
project. The Districts laboratory has taken a lead role in assessing the influence of common 
preservation modes and holding times on NDMA analysis. In keeping with the demands for the 
low level quantification, the Districts, as mentioned earlier, acquired a triple quadrupole Thermo 
Finnigan TSQ mass spectrometer and has recently purchased a second DSQ GCMS unit which 
will also be dedicated to the analysis of nitrosamines. 

Investigation of N-Nitrosodimethylamine ( N D M )  Fate and Transport ( WRF-02-002) (April 
2003 - October, 2005) 

This project was launched in April 2003 and seeks to understand the fate and transport of NDMA 
in soil and groundwater when recycled water is used for spray irrigation. By utilizing both field 
and laboratory experiments, this study hopes to provide information on the ultimate fate of 
nitrosamines in the environment. The Districts' laboratory has provided technical assistance 
related to sources and purity of I4C labeled NDMA, etfiuent matrix DOC composition and sample 
preservation techniques for this project. A major portion of the study, to be conducted at the 
University of California Riverside, will be focused on NDMA uptake and transformation in sod 
grasses. 

I.F. WRF' Operations 

Polymer Usage 
Although the WRF's have implemented the NDN treatment process modification and are 
complying with ammonia requirements, NDN-related construction is ongoing at the San Jose 
Creek East, Long Beach and Los Coyotes WRF's. It should he noted that a portion of the San 
Jose Creek East influent flow is being diverted to San Jose Creek West for treatment. Since the 
construction at these WRPs involves taking aeration units out of service, the remaining units must 
operate under higher loads. As a result, polymer addition has been substantially increased at 
these WRF's, including the San Jose Creek West, to enhance settleability in the clarifiers. 
Polymer addition at the Whittier Narrows and Pomona WRF's has remained relatively the same as 
pre-NDN polymer dosing rates. Based on the low level NDMA data it appears as though the 
post-NDN NDMA levels measured in the Whittier Narrows and Pomona WRPs effluents are 
distinguishably lower than NDMA levels in effluents from San Jose Creek East, San Jose Creek 
West and Long Beach WRF's. Unfortunately, a thorough review and analysis of polymer dosing 
and NDMA effluent data show no clear correlation. 

As mentioned in Section I.E.2 of this summary, the use of other polymers has also been 
investigated on a full-scale basis in an attempt to find a polymer that will not contribute to the 
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NDMA forming potential within the wastewater treatment process. At the Long Beach WRP, a 
polymer with lower NDMA formation potential (determined based on bench scale testing) was 
evaluated but no reduction trend in NDMA final effluent concentrations was observed when 
using the tested polymer. An acidified Mannich polymer, which was also identified as having 
lower NDMA formation potential, was also evaluated at the Whittier Nmows WRF’. During its 
use, there was no observable reduction in NDMA effluent concentrations. 

All NDN-related construction activities at the San Jose Creek WRP are expected to be completed 
by June 2004, at which time polymer dosing at the San Jose Creek East and West WRPs should 
be reduced to minimize NDMA forming potential within the chlorine disinfection process. In the 
mean time, the Districts’ Operations Section has implemented some measures at San Jose Creek 
East to optimize the current polymer dosing system in an effort to lower NDMA effluent 
concentrations. The polymer dosage rates during the day are adjusted as needed by the sludge 
blanket depths in the clarifiers to prevent polymer overdosing. The Districts will continue to seek 
measures to optimize polymer dosing at all WRPs in an effort to maximize NDMA reductions in 
WRP effluents. 

Filter Backwash 
As briefly discussed in Section I.E.2 of this summary, the practice of diverting all filter backwash 
water to the sewer rather than reintroducing it back into the plants began in June 2002 at all 5 of 
the upstream WRPs (San Jose Creek, Whittier Narrows, Pomona, Long Beach, and Los Coyotes 
WRPs). Analytical results from filter backwash water samples showed NDMA concentrations in 
excess of 10,000 n@. Although, initially there appeared to be some benefit from the diversion 
of these minor flows, after a few months due to the variability of the NDMA concentrations, it is 
difficult to quantify the actual reductions in effluent NDMA concentrations at the individual 
WRPs. However, this practice to sewer the filter backwash will continue to ensure maximum 
NDMA reductions at the WRPs are being achieved. 

Chlorination 
Since NDMA is formed during the chloramination treatment process, the Districts’ Operations 
Section have implemented measures to dampen out chlorine dosing in an effort to eliminate 
chlorine dosing spikes and thus reduce the formation potential for NDMA. Optimizing chlorine 
dosing was achieved by moving the set point sensor for the chlorine feedback system from the 
end of the chlorine contact tanks to the end of the filters. By making this change the response 
time for chlorine dosing is shortened thereby reducing peaks and dips in the chlorine dosing 
profile during the day that would prevent the need to overdose. Furthermore, chlorine dosing 
levels have dropped slightly since the implementation of NDN as a result of an improved 
secondruy effluent quality (lower suspended solids and lower organic concentrations) which may 
also reduce the formation potential for NDMA. 

11. Proposed Long-Term Efforts 

1I.A. Whittier Narrows WRP UV Disinfection Treatment Testing 

In the Fall of 2003 the Districts began investigating disinfection alternatives, including W 
disinfection, in an effort to address a number of regulatory concerns including reducing 
chlorination disinfection byproducts (namely cyanide and trihalomethanes). Advantages 
associated with use of W treatment include reduction in effluent concentrations NDMA, also a 
disinfection byproduct, elimination of the need to add ammonia back to the NDN filtered effluent 
to facilitate chloramination disinfection, elimination of the use of chlorine (except for filter 
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maintenance and disinfection of a portion of wet weather flows). UV treatment, as approved by 
DHS, is also an acceptable alternative to achieving Title 22’s Water Recycling 450 CT criteria. 

In March 2004, the Districts completed the preliminary portion of the preliminary investigation 
identifying UV disinfection as the most feasible alternative to the current chloramination 
disinfection to meet NPDES permit and Title 22 Water Recycling Criteria at the Districts’ three 
groundwater recharge WRPs (Whittier Narrows, Pomona and San Jose Creek WRPs). Two UV 
systems, Trojan and Wedeco, emerged as candidates for validation testing at the Whittier 
Narrows WRP in Summer 2004. An approved validation test for a UV system is required by 
DHS prior to installation of the system at a WRP. Prior to the startup of the validation test, a test 
protocol must be generated and reviewed by the equipment manufacturer and the Regional Board 
DHS. The development of the test protocol is currently underway by the Districts and will soon 
be submitted to DHS for approval. The only UV system available for validation testing by the 
Districts under the schedule constraints is the Trojan system. The large scale pilot plant is 
expected to be delivered to the Whittier Narrows WRP by the end of April 2004. Setup of the 
unit is expected to be completed in April 2004, with startup immediately thereafter. The actual 
validation testing (in addition to collecting data to facilitate design) is estimated to take 4 months. 
Generation of the validation report and equipment manufacturer and DHS approvals are 
anticipated by end of January 2005. Although a Wedeco UV pilot unit does not appear to be 
currently available for testing by the Districts, a recently conducted validation test on a Wedeco 
UV system may be applied to the Districts’ proposed UV full size system design. 

In order to expedite this effort, the Districts will conduct efforts in parallel. As such, preparation 
of procurement documents for a full-scale UV disinfection system for the Whittier Narrows WRP 
will begin in June 2004. The Whittier Narrows WRP was selected for the full-scale evaluation 
since this WRP is the primary research facility for the Districts and 100% of the treated effluent 
can be temporarily redirected to the sewer for subsequent treatment at the Districts’ Joint Water 
Pollution Control Plant in cases where the WRP effluent quality is of concern. The Districts will 
seek competitive bids and anticipate that the contract award will take place by January 2005. 
Once the contract is awarded and submittal approved, fabrication of the UV disinfection system 
can begin. Delivery of a UV system is expected to occur by the end of September 2005. 

The Districts have already initiated preliminary design efforts for the installation of a full scale 
UV system at the Whittier Narrows WRP. The installation of a UV disinfection system, will 
require retrofitting of existing plant facilities, along with construction of new plant facilities. In 
addition, the proposed UV system operating scenarios are required to be documented in an 
Engineering Report. This report will be generated by the Districts and submitted to DHS for 
subsequent approval. The data collected from the researchlvalidation tests will he utilized in the 
preparation of this report. A DHS approved Engineering Report is required prior to start-up of 
the UV system. The entire design process is expected to be completed by the end of June 2005. 

Once the Engineering Report has been approved, and the UV system design and the UV 
equipment fabrication are completed, construction of the UV system and plant 
modifications/retrofits can begin. This construction effort, including field commissioning of the 
UV equipment, is expected to be completed by the end of July 2006. The preliminary estimated 
cost including equipment, construction, design and construction management to install UV 
disinfection treatment at the Whittier Narrows WRP is approximately $6 million. This cost 
estimate will be refined as additional information is collected and Operations and Maintenance 
costs will also be developed. 
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Because there are few W disinfection systems in operation at Water Reclamation Plants which 
have to meet both NPDES permit and Water Recycling Requirements using conventional NDN 
activated sludge and granular carbon media filter treatment process, the Districts believe 12 
months of operation evaluation and optimization are necessary to ensure compliance with all 
applicable regulatory requirements. The 12-month performance evaluation period will also allow 
adequate time for system debugging, performance enhancement and optimization efforts to be 
completed. Furthermore, a comprehensive groundwater model is planned to be developed by the 
Districts in parallel with the efforts to install and operate the W system. As previously 
mentioned, additional groundwater model calibration work, after the UV system is in full 
operation at the Whittier Narrows WRP is critical to ensure protection of local groundwater 
conditions. This evaluation period is expected to be completed by June 2006, at which time 
groundwater attenuation factors are expected to be developed. Assuming satisfactoly 
performance of the UV system at the Whittier Narrows WRF' and acceptable groundwater 
attenuation factors, system selection and design efforts can begin for the San Jose Creek and 
Pomona WRPs. 

A schedule including project components and approximate timelines is included as Attachment B. 

1II.B. Groundwater Dilution/Attenuatinu Studies 

NDMA fate and transport within the Montebello Forebay Groundwater Recharge project will be 
further evaluated. The Districts intend to submit a draft workplan within 3 months from the 
adoption of the San Jose Creek and Pomona WRP permits. Based on a preliminary schedule that 
reflects the required sequence of the work that may be necessiuy to conduct, it is expected that 
this work would take up to three years and will likely involve tracer studies and comprehensive 
groundwater modeling as described below. 

The workplan would include, but not be limited, to the following: 

Literature Review: A literature review of NDMA fate and transport data and research and 
compiling all available final effluent, surface water and groundwater data and assessing data gaps 
as well as hydrogeologic characteristics of the Montebello Forebay area. 

Groundwater Monitoring: Continued monitoring of Montebello Forebay shallow and production 
wells at a minimum frequency of at least quarterly for a minimum of 1 year. Evaluation of the 
need to install additional shallow monitoring wells downstream of the WRP discharge points 
within the unlined Rio Hondo, San Jose Creek and San Gabriel River. The need to identify 
existing shallow and/or production wells in the vicinity of the unlined conveyance channels to he 
included in the monitoring program will be assessed. 

Surface Water Sampling: Surface water sampling would continue at existing receiving water 
stations and new stations upgradient of the WRPs and downstream between the WRP discharges 
and the spreading grounds. Surface water stations monitoring would he conducted concurrent to 
groundwater monitoring. Stormwater and imported water samples would also be collected and 
analyzed. 

Tracer Studies: The possibility of conducting tracer studies between the WRP discharge and new 
shallow and production well monitoring along the unlined portions of the rivers will he evaluated. 
If tracer experiments are conducted, these may require a time period of approximately 2 '/2 years. 
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Data Analysis and Reporting: Existing data along with data collected during the implementation 
of the workplan would be evaluated and used to develop a model to predict what concentration 
level of NDMA in the effluent is protective of groundwater quality. A report would be prepared 
with specific recommendations on attenuation and dilution factors. Data analysis, modeling and 
report preparation would be done within a 1% year period. Calibration of the model based on 
post W disinfection NDMA performance levels at the Whittier Narrows WRP will require 
additional time, possibly up to one year to determine localized impacts on groundwater. 

1II.C. Spreading Grounds Management Plan 

The Districts, in conjunction with the Los Angeles County Department of Public Works and the 
Water Replenishment District, will develop a long term spreading grounds management plan that 
addresses spreading grounds operation and monitoring of recharge water and groundwater to 
assess potential impacts on groundwater quality as a result of spreading operations. A draft 
workplan would be submitted 6 months after the adoption of the San Jose Creek and Pomona 
WRF' permits. 
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ATTACHMENT A 



CAN N-NITROSODIMETHYLAMINE FORMATION BE AFFECTED BY 
POLYMER USE DURING ADVANCED WASTEWATER TREATMENT? 

Larry Neisess, LACSD SJCWQL, Whittier, CA 
Rodger Baird. LACSD SJCWQL, Whirtier, CA 

Steve carr, LACSD SJCWQL, Whittier, CA 
John Gute, LACSD SJCWQL, Whittier, CA 

John Strand, LACSD SJCWQL. Whittier, CA 
Connie Young LACSD SJCWQL, Whittier, CA 

Introduction 

N-nitrosodimethylamine (NDMA) is a potent carcinogen in several animal species when administered 
by different exposure routes (Magee, et al, 1976) and is listed as a probable human carcinogen (U.S. 
EPA, 2002). As a family, the nitrosamines were the subject of considerable environmental attention in 
the 197Os, but outside of a number of processed and preserved foods and beverages, NDMA detection 
was not widespread and interest waned for many years. Attention was re-focused on NDMA in 
particular with the finding of ng/L levels of the compound in some Canadian drinking water supplies. 
Eventually, NDMA presence was attributed to both industrial and chlorine disinfection byproducts, 
although the precursors and mechanisms of the latter were not clearly delineated (Child, et al 1999; Ash, 
1995). More sensitive analytical methods were developed (Taguchi, et al, 1994) in order to extend 
analytical capabilities from the ug/L to low ng/L range, and a number of possible wastewater precursors 
were implicated (Graham, et al, 1996; Child, et al, 1999; Najm and Tmssel, 2000). 

Subsequently, in California, the finding of NDMA contaminated groundwater from aerospace industrial 
contamination led to various State advisory levels ranging from 2-20 ng/L. Drinking water and 
reclaimed water producing agencies, including the Los Angeles County Sanitation Districts (LACSD), 
initiated NDMA surveys of treatment plants, distributed water, and groundwater supplies. For 
LACSD, the initial findings were satisfactory in that the recycled water operations yielded non-detects 
(<5 ng/L) in supplied waters. Treated effluents typically ranged from non-detects to less than 40 ng/L 
during the first year of the survey. Subsequently, the monitoring efforts were formalized to include 
more facilities on a monthly basis. At first sporadically, then consistently, several of the treatment 
plants began to show NDMA detection in the hundreds of ng/L. One facility on occasion showed 
concentrations over 1000 ng/L. These observations spurred a number of internal studies to characterize 
the unit processes involved, work that coincided with several published findings. Mitch and Sedlack 
(2002) identified a primary reaction mechanism in aqueous systems between monocbloramine and 
dimethylamine and other amines. Child, et a1 (1996) had already suggested that quaternary amine-based 
polymers used in drinking water treatment could provide precursors for disinfection-induced NDMA 
formation, and Najm and Trussell (2001) provided additional data and literature review to support this 
suggestion. 

Our internal studies and review of plant operations during this time showed that much of the elevated 
NDMA data was coincident with a phase-in of partial or complete nitrification/de-nitrification (NDN). 
Furthermore, it was determined that incorporation of NDN processes was accompanied by an increased 
use of a cationic polymer to control foaming and aid in settling and filtration, and a consistent mode of 
recycling filter backwash water within the plants. In short, treatment conditions and modes of 
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operations seemed optimal for NDMA formation, and we report here the findings of our investigations 
into the occurrence and formation of NDMA in several water reclamation plants. 

Water Reclamation Plants 
The five activated sludge (AS) water reclamation plants (WRF') described in this study represent 
different variations on the oxidation processes. One plant, La Canada (LAC) WRF' is a 0.2 million 
gallons per day (MGD) conventional activated sludge secondary treatment plant that handles only 
domestic wastewater. The Whittier Narrows [WN] WRF' (15 MGD) operates in the Modified Ludzak- 
Ettinger (MLE) nitrification-denitrification (NDN) mode. The San Jose Creek East (SJE) WRF' (62.5 
MGD) and Long Beach (LB) WRF' (25 MGD) have independent units operating in step-feed NDN 
parallel to conventional AS. The San Jose Creek West ( S J W )  WRF' (37.5 MGD) operates in 
conventional AS mode prior to filtration. In the latter four WRP, secondary effluent is treated with alum 
and chlorine just prior to filtration through dual media (DM), sadanthracite filters. Secondary effluent 
is routinely chlorinated prior to filtration for disinfection and to control growth on the DM filters. 
Filtered (tertiary) effluent is maintained in chlorine-contact basins to effect contact times necessary for 
disinfection. 

The three WRP with NDN processes used a polyacrylamide/dimethylamine (DMA) cationic polymer for 
foam control and/or improved settling on a continuous basis during the study. In routine operation, filter 
backwash water was recovered and returned to the treatment process at all four tertiary plants, although 
these practices varied by plant. The WN DM filters (4) were backwashed sequentially approximately 
every 36 hours. The SJE DM filters (20) were sequentially backwashed approximately every 24 hours, 
with backwash recovery water (approximately 150,000 gavfilter) pumped back into the plant via mixing 
with primary effluent. The LB DM filters (8) were backwashed sequentially on approximately 24-hour 
schedules. The SJW DM filters (14) were sequentially cycled on a 24-hour backwash schedule, and 
backwash recovery water was recycled via mixing with primary effluent. 

Polymers 
The cationic polymer used at all four tertiary plants comes from a single supplier. Based on proprietary 
information from the vendor, this is a Mannich-type polymer having a polyacrylamide/methyl amine 
formulation with DMA and formaldehyde added to activate the nucleophilic or "Mannich" condensation 
reaction to increase chain length. This is sold as a liquid flocculent designed for single step dilution 
prior to use, and is aimed at avoiding problems with on-site use of dry polymer formulations. Diluted 
(with chlorinated tertiary effluent) polymer is dosed via a dedicated metering pump to achieve desired 
dose rates in the plant (typically 0.5 - 1.5 mg/L) for de-foaming and settling. 

Sample Collection 
Samples were collected from individual tanks or basins using a 1L wide mouth HDPE bottle in an 
aluminum holder affixed to a rope. A series of sequential grabs were collected within a 2-3 minute time 
span and composited in 4L amber glass jugs at each location. The composite samples were transported 
immediately to the lab for processing. The composites were split into aliquots in 1L wide mouth jars 
and dechlorinated (if necessary) with sodium thiosulfate for NDMA analysis. Unprocessed sample 
portions were stored at 4°C in a walk-in refrigerator. 

To profile filter backwash in terms of NDMA occurrence and formation potential (FP), seven samples 
were collected during the backwash cycle for each tertiary WRF'. The first sample (A on Tables 1-8) 
was chlorinated secondary effluent entering the filter immediately prior to start of backwash cycle. 
Sample B was taken from filter residual following air scouring. Sample C was taken one minute after 
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backwash water began to enter the filter. Sample D was taken just as backwash water began to overflow 
into the launderers. Sample E was at the end of backwash, approximately 10 minutes after the backwash 
water began to enter the filter. Sample F was chlorinated secondary effluent filling the backwashed 
filter, and sample G was chlorinated filter effluent immediately downstream of filter discharge. 

Samples from the LAC WRF' were collected from raw influent, mixed liquor tanks, secondary effluent 
tanks, and chlorinated final effluent. 

In the last phase of work, samples of conventional AS and NDN secondary effluent were collected from 
parallel AS units at SJE. Mixed secondary was sampled immediately after chlorination just prior to 
passing through the DM filters, and after filtration and 90 min of chlorine contact. These were grab 
samples as described above, and collection was based on estimates of plug-flow times through the 
process. These samples were analyzed for NDMA and NDMA FP to compare the effects of NDN and 
polymer with conventional AS. 

FiIter Operation 
The dual-media filters vary somewhat between plants, but are deep bed anthracitekand-filled chambers 
with surface area of 400-600 sf, 3.4-4 gpdsfld flow rates, and a backwash rate of 20-24 gpdsf .  
Backwash flow lasts approximately 10 minutes, following several minutes of air scouring at 
approximately 2.5 - 5.25 cfm/sf. All liquid flows are chlorinated effluent. The complete backwash 
cycle for a single filter lasts approximately 45 minutes. 

Materials and Methods 

All reagents used in this study were reagent grade or better. Ammonium sulfate (>99%), sodium 
thiosulfate, sodium phosphate and sodium hydroxide were purchased from Malhckrodt. 10% sodium 
hypochlorite was purchased from Chem Lab Products. NDMA standards were purchased from Ultra 
Scientific; d6-NDMA standard was purchased from Cambridge Isotope Labs, and working standards 
were prepared by volumetric dilution in methanol (EM Science, OmniSolv grade). 

Monochloramine standards were prepared daily by mixing 8.4 g of (NH4)2S04 and 90 ml reagent water 
in a 250 ml §24/40 ground joint Erlenmeyer flask; the mixture was stirred at room temperature until 
completely dissolved. The flask was placed in an ice bath and the ammonium sulfate solution spiked 
with 5 ml of pH 7.5 phosphate buffer. While stirring, 20 ml of a 10% NaOCl solution was added drop- 
wise to the cooled buffered (NH.&S04 mixture using a pressure equalizing addition funnel. After 
addition of the hypochlorite solution was completed, the funnel was rinsed with an additional 10 ml of 
DI water and the rinsing was added to the cool stirred flask. 

The chloramine solution was standardized iodometrically (Eaton, et al, 1998). 7.0 ml of a pH 7.5 
phosphate buffer and a 2.68 ml aliquot of the above preparation were added (Rainen Autopipet with 10 
mL chip) into 500 ml of reagent water (theoretical concentration 40 mg/L). 

Sample filtration for comparisons of NDMA FP in soluble and suspended fractions was done by vacuum 
filtration with 0.45 pM (nominal) glass fiber filters (Whatman GFC). 

3-hour NDMA Formation Potential Test 
Sample aliquots of 500 ml were placed in narrow mouth, amber containers. Samples were brought to 
room temperature then spiked with 7.0 ml of pH 7.5 phosphate buffer and shaken. The buffered 
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solutions were spiked with pre-formed monochloramine standard to 40 mg/L, capped and stirred at 20 2 
2°C for three hours. Samples were then dechlorinated using 0.5 gram of sodium thiosulfate. The 
dechlorinated samples were checked with starch-iodide test strips to ensure chlorine removal. 

NDMA Extraction 
One-liter aliquots of dechlorinated samples or 250 mL. aliquots, diluted to 1 liter, of dechlorinated 
formation potential samples were extracted by continuous liquid-liquid extraction. The sample was 
adjusted to pH> 10 with 12 N NaOH, then spiked with 1OpL of a 5 mg/L d6-NDMA standard in MeOH, 
and extracted overnight into dichloromethane using 1-L continuous liquid-liquid extractors. The 
extracts were concentrated on an 80" water bath using a Kuderna Danish (K-D) apparatus, and reduced 
to a 1-ml final volume on an N-EVAP (Organomation, Inc.) with a NZ stream at 35°C. 

GCMS Analysis 
Chromatographic analyses were performed on a ThermoFinnigan (San Jose, CA) Trace GC coupled to a 
ThermoFinnigan triple quadmpole mass spectrometer (TSQ) operated in chemical ionization mode with 
ammonia as the ionizing gas (CIMS). The GC system used an Rtx@-5 amine (Restek, Bellefonte, PA.), 
30-m x 0.25-mm 1.D. fused-silica capillary column. Helium carrier gas flow rate was 1.2 mL/min. 
Splitless injections of 2 pL (with 25 psi surge for 0.3 min) were used with an injection port temperature 
of 210" C. The initial column temperature was 32" C for 5 min, programmed at 15" C/min to 80" C, 
then ramped to 290" C at 85" C/min, and held at 290" C for 2 min. The transfer line to the mass 
spectrometer was maintained at 250" C. The filament emission current was set at 600 PA, multiplier 
offset voltage at 300 V (total multiplier voltage at 1900 V), electron energy at -200 eV, and ion source 
temperature at 175' C. NDMA was analyzed by selected ion monitoring (SIM) of ions at 74.7 m/z and 
91.7 m/z; ds-NDMA was similarly analyzed using 80.7 m/z and 97.8 d z .  NDMA was quantified hy 
isotope dilution method with ds-NDMA using masses of 91.7 and 97.8, respectively. The instrument 
was checked daily using a mid-point NDMA calibration standard (50 pg/L NDMA and d6-NDMA). 
Area count deviation greater than 20% required re-injection of the standard. If the deviation was still 
large, the instrument was recalibrated. In addition, quality of peak shapes, resolution, and retention 
times were carefully monitored to ensure the chromatography was acceptable. 

Results and Discussion 

The filter backwash cycle at each of the tertiary treatment plants was evaluated from two to nine times, 
following the sampling scheme outlined above. Chlorine residual was quenched immediately upon 
sample collection with sodium thiosulfate, and background NDMA was determined by extraction and 
GC/CI/MS. Isotope dilution GUMS quantification using deuterium labeled internal standards (in this 
case, d6-NDMA) is recognized as the best way to correct for analytical variables. Use of ammonia- 
CIMS techniques provides specific and sensitive identification of NDMA and d6-NDMA by excluding 
molecular fragments of potentially interfering compounds. Tables 1-4 present the individual NDMA 
results for the filter cycle experiments, and Figure 1 compares the mean NDMA background for the four 
WRP for each sample type. 

The three-hour NDMA FP for each sample was determined by exposure to 4O-mg/L monochloramine at 
pH 7.5. The 3-hour time period corresponds to approximately twice the normal chlorine contact time, 
and the nominal chlorine dosage is about four times the normal application rate in the plants. The pH 
was previously shown to be optimal for NDMA formation in our treated wastewater, and corresponds to 
published data for the reaction between monochloramine and DMA to produce NDMA (Mitch and 
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Sedlack, 2000). The FP results for the filter cycle experiments are shown in Tables 5-8, and mean WRF' 
FPs are compared in Figure 2. 

Table 9 contains the NDMA and FP results for the LAC plant samples (no DM filtration, no polymer). 

average 
SJE4 SJE 14 SJE5 SJE2 SJE 19 SJE3 SJE3 SJE5 SJE3 

3/26/02 4/1/02 4/1/02 4/2/02 4/5/02 4/9/02 411 1/02 4/18/02 4/30/02 
Sample A 82 d a  748 670 187 128 1390 788 1010 625 
Sample B 200 447 1790 1920 592 350 1770 1420 2400 1210 
Sample C 328 524 2110 1920 644 394 1720 1380 2910 1330 
Sample D 141 447 1650 1440 587 171 1100 1370 2440 1040 
Sample E 128 139 706 602 306 166 d a  882 1860 598 
Sample F 82 1120 257 223 188 140 174 293 761 360 
Sample G 124 130 d a  419 132 167 188 564 625 293 

Table 2. Background NDMA (ng/L) in SJW Filter B/W Cycle 

average 
SJW 11 SJW 12 SJW 1 SJW2 
4/2/02 4/4/02 4/24/02 5/1/02 

Sample A 13.7 11.1 7.11 11 10.7 
Sample B 19.3 13.1 9.52 17.2 14.8 
Sample C 20.2 16.6 13.6 31.8 20.6 
Sample D 21.3 17.8 9.64 27.1 19 
Sample E 18.1 15.1 14 23.7 17.7 

Sample G 28.2 13.7 9.68 19.9 17.9 
Sample F 15.8 10.1 8.57 13.6 12 

Table 3. Background NDMA (ng/L) in WN Filter B/W 

W N h  W N 3  - ~ 

Average 4/23/02 4/25/02 
Sample A 303 266 339 
Sample B 442 338 348 
Sample C 653 370 340 

Sample E 27 1 233 226 
Sample F 158 166 213 
Sample G 334 195 265 

Sample D 665 350 397 
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Table 4. Background NDMA (ng/L) in LB Filter B/W Cycle 

Average 
LB10 LB7 LB 4 

4/15/02 4/22/02 4/29/02 
Sample A 1530 134 d a  832 
Sample B 5040 552 627 2070 
Sample C 6560 1010 1070 2880 
Sample D 7690 1010 1060 3250 
Sample E 3530 292 814 1550 
Sample F 1640 93.2 138 623 
Sample G 3060 220 335 1210 

Background NDMA of WRF' Filter Backwash 
SJE, N=9 W S N ,  N=4 0 LB, N=3 0 W, N=2 
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Figure 1. 

Table 5. NDMA FP (ngjL) in SJE Filter BIW Cycle 

SJE 4 SJE 14 SJE 5 SJE 2 SJE 19 SJE 3 SJE 3 SJE 5 SJE 3 
3/26/02 4/1/02 4/1/02 4/2/02 4/5/02 4/9/02 411 1/02 4/18/02 4/30/02 Average 

Sample A 964 d a  d a  2120 3070 1940 3740 6180 2340 2910 
Sample B 19100 5860 19300 5710 1200 14300 29400 64000 130000 32100 
Sample C 14500 3900 15100 4080 832 15600 36200 47400 90000 25300 
Sample D d a  3780 5390 2880 1000 1900 15400 43300 62700 17000 
Sample E 3500 1100 404 588 3050 1480 d a  7000 740 2230 
Sample F 2980 560 1210 d a  7030 1780 1190 d a  3420 2600 
Sample G 1400 2080 d a  854 1400 1980 892 4250 2660 1940 
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Table 6. NDMA FP (nglL) in SJW Filter B/W Cycle 

Average SJW 11 S J W  12 SJW 1 SJW2 
4/2/02 4/4/02 4/24/02 5/1/02 

Sample A 259 238 343 364 301 

Sample C 156 223 4090 660 1280 
Sample D 33 52 4140 694 1230 
Sample E 104 90 5.56 44 1 298 

Sample G 144 141 346 293 23 1 

Sample B 169 238 3690 734 1210 

Sample F 4.56 392 591 381 455 

Table7. NDMA FP (ng/L) in WN Filter BIW 

WN 6 
4/23/02 - r lL_I IVL.  

Sample A 1100 612 856 
Sample B 33600 15300 24500 
Sample C 39600 14300 27000 
Sample D 32000 4410 18200 
Sample E 294 282 288 
Sample F 780 684 732 
Samule G nla 194 194 

Table 8. NDMA FP (ngL) in LB Filter BIW Cycle 

Average 
LB10 LB7 LB 4 

4/15/02 4/22/02 4/29/02 
Sample A 45800 3560 nla 24700 
Sample B 397000 93500 n/a 245000 
Sample C 373000 79100 47800 167000 
Sample D 376000 83000 44300 168000 
Sample E 37200 3550 28500 23100 
Sample F 51400 3010 2900 19100 
Sample G 37800 2310 2790 14300 
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NDMA FP of WRF’ Filter Backwash Cycles 

SJE, N=9 S J W ,  N=4 OLB, N=3 0 WN, N=2 

7 1000000 , 

Figure 2. 

Table 9. LAC NDMA and 3-Hour FP Results 

Sample Description NDMA (ng/L) 3-hr FP (ng/L) 

Raw Influent 13.2 25.4 

Secondary Tank 1 < 2  15.5 

Secondary Tank 2 < 2  27.4 

Mix Tank 1 2.8 32.9 

Mix Tank 2 < 2  62.4 

Chlorinated Final 25.6 nla 

Immediately apparent in these data sets is the difference between background NDMA in the three plant 
effluents that use cationic polymer on a regular basis, the S J W  plant that does not normally use the 
polymer, and the domestic LAC plant that uses neither polymer nor filtration. For example, minutes 
after chlorination, the secondary effluent at the SJW plant averaged 11 ng/L NDMA. LAC had non- 
detected values (< 2 ng/L) prior to chlorination and 25 ng/L after full chlorine contact time. In contrast, 
the other plants‘ chlorinated secondary effluents averaged 630 ng/L (SJE), 340 ng/L (WN), and 830 ng/L 
(LB). NDMA levels in effluent just downstream of the filters (10-15 minutes after chlorination) for the 
four facilities averaged 18, 290, 270, and 1200 ng/L, for S J W ,  S E ,  WN, and LB respectively. These 
ranges are commensurate with the patterns from the previous 12 months of routine NDMA monitoring 
conducted on 24 hr composite samples (data not shown) which led to the current study. The effluent 
data are also consistent with the initial premise that polymer usage and filter backwash recovery water 
recycling in the plant may be contributing to recent NDMA trends. 

This premise was supported when material recovered from the initial stages of the backwash cycle at 
each plant was examined. The air scouring step resulted in the re-suspension of large amounts of solid 
material from the filter media. At the SJW plant, with no polymer usage, the air-scour liquor averaged 
15 ng/L NDMA, which is very similar to the secondary and tertiary effluent NDMA concentrations. 
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The other plants showed average NDMA air-scour concentrations of 1200,400, and 2100 ng/L for SJE, 
WN, and LB, respectively. Although these averages for the plants that apply polymer appear somewhat 
higher than the corresponding effluent averages, the NDMA concentrations only show a slight drop after 
chlorinated final effluent is used to backwash the filter media. 

The 3-hr NDMA (FP) results, however, more dramatically demonstrate the location of residual 
precursors associated with polymer usage. The air-scour liquor FP averaged 33,000 ng/L at SJE, 25,000 
ng/L at WN, and 248,000 ng/L at LB. In contrast, SJW, which does not routinely apply cationic 
polymer, had an average FP of 1200 ngL,  ranging helow 200 ng/L on some filters. The FP in the 
filtered effluents from the four plants averaged 250,2200, 300, and 15,000 ng/L for SJW, SJE, WN, and 
LB, respectively. 

It is useful to examine these differences within the context of available precursors. Polymer residues are 
not the only source of NDMA precursors in wastewater, although in the treatment plants evaluated in 
this study, they may represent the most readily available source of reactants with monochloramine. 
When tested at a concentration of 1.5 mg/L, the cationic polymer mixture used in the plants yielded a 
background NDMA concentration of 150 ng/L. The 3-hour NDMA FP of this dilute polymer solution, 
however, was 39,000 ngL.  Therefore, at applied doses of 0.5-1.5 mg/L, significant NDMA and 
NDMA-FP are being added into the system, although a significant portion of this material added to the 
aeration system would be expected to settle out or otherwise be removed before being chlorinated and 
filtered. There are two likely contributing factors to the occurrence of elevated NDMA in these 
polymer-using plants. The first is the filter backwash recycling practices that allow polymer buildup and 
keep polymer residues under continuous oxidation conditions and long term contact with 
monochloramine. The second is the formulation of the polymer itself. The polymer used at the 
wastewater treatment plants in this study is a Mannich type polymer but the formulation supplied has 
added DMA (estimated to be >2%) and formaldehyde to aid condensation and increase polymeric chain 
length. Excess DMA is soluble enough to persist through AS treatment, particularly when added to the 
clarifiers after aeration (SJE, LB), and DMA can readily react with monochloramine (Mitch and 
Sedlack, 2002) in secondary effluent. 

Based on the 3-hour NDMA-FP data, the practice of recycling filter backwash residue apparently causes 
a buildup of precursor within the system, much of which is readily available to react with 
monochloramine within the time frame of residence in the filters and chlorine contact tanks. 
Comparison of the FP results for several filtered (0.45 pM glass fiber) and unfiltered backwash (post-air 
scour cycle) samples showed that an average of 66% of the FP was associated with the filterable residue. 

We were able to directly examine the consequences of removing the filter backwash recovery water 
from the system at SJE, WN, and LB by having Operations personnel discharge this material to the 
downstream sewer systems rather than recycling through the plants. The SJW plant, which routinely 
uses no polymer, showed similar NDMA results before and after the change. However, SJE and WN 
showed an average 73% reduction in NDMA following the cessation of backwash recycling in the first 
month. LB seemed slow to respond the first month, but showed a reduction of 75% by the second 
month. Overall, the three plants showed an average 55% reduction during the two months after 
backwash recycling ceased. 

Once the filter backwash recycling was stopped, we were able to take advantage of the parallel operation 
of conventional AS and NDN processes at SJE, and compare the NDMA and FP of these two modes of 
treatment on the same primary influent. Table 10 contains results for the AS and NDN secondary 
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effluents, chlorinated mixed secondary just prior to filtration, and the filtered effluent 90 minutes after 
chlorination. The effects of adding polymer to the NDN process are readily apparent in the 30-fold 
increase in NDMA and FP. 

Table 10. Comparison of Average NDMA and 3-hour FP in 
Conventional AS and NDN Effluents From SJE Reclamation Plant 

NDMA (ng/L) 3-hr FP (ng/L) 
AS secondary effluenta 8 140 
NDN secondary Effluenta 225 4400 
Chlorinated mixed secondaryb'" 125 3430 
Chlorinated filtered effluentd 540 2320 

a. Prior to mixing and chlorination 
b. Approximately 5 minutes after chlorination 
c. Approximate 50:50 mix of AS and NDN 
d. 90min contact time, g 3mg/L residual 

Conclusions 

Mannich type copolymers should be avoided in applications where chlorine disinfection will be 
practiced if NDMA formation is of concern. 

Recycling of recovered filter backwash water and residue will likely lead to increased NDMA FP if 
cationic polymers are used, and should be avoided. 

Use of any polymer that demonstrates NDMA FP should be minimized as much as possible in 
applications that include chlorine. 

Polymer solutions should not be prepared with chlorinated plant effluent or other water that contains 
chlorine or chloramiue residual. 

There are likely NDMA precursors in domestic and industrial wastewaters that do not include polymer- 
based dimethylamine, which need to be characterized. 
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ABSTRACT 
 
The Sanitation Districts of Los Angeles County (Sanitation Districts) are currently facing new 
regulatory issues related to NDMA and cyanide.  To prevent NDMA formation from 
chloramination, the Sanitation Districts are considering the use of ultraviolet (UV) disinfection to 
replace chloramination.  UV disinfection may also result in incidental removal of NDMA.  
However, a recent study indicated that low levels of cyanide might be formed as a result of UV 
irradiation.  To fully evaluate the effect of UV on tertiary effluent disinfection, NDMA removal, 
and potential cyanide generation, the Sanitation Districts recently conducted a large-scale pilot-
plant UV testing.  The testing was conducted following the procedures outlined in Ultraviolet 
Disinfection Guidelines for Drinking Water and Wastewater Reclamation (NWRI Guidelines).  
A UV transmittance (UVT) range of 63% to 79% was tested.  Flow rates ranged from 1.5 to 3.5 
million gallons per day (MGD).  The pilot plant was run with varying number of UV banks and 
lamp power setting.  Influent and effluent NDMA, total cyanide, total coliform, and MS-2 
coliphage concentrations were measured.  This paper presents the results of this study and 
discusses several technical issues related to UV testing and full-scale design. 
 
The study indicated that inert media filtration had little effect on the fate of NDMA, while 
chloramination significantly increased the NDMA concentration.  Both collimated beam and 
pilot testing results showed a linear relationship existed between log-reduction of NDMA and 
UV dose.  At a UV disinfection dose of 100 mJ/cm2, the removal of NDMA in the filtered 
effluent by the pilot-plant was approximately 40%.  UV irradiation of filtered secondary effluent 
did not result in cyanide formation for doses up to 500 mJ/cm2 in collimated beam testing, and 
for delivered UV doses up to approximately 140 mJ/cm2 in pilot testing.  At a delivered UV dose 
of 100 mJ/cm2 derived from MS-2 testing, the total coliform concentration in the UV disinfected 
effluent meets the California Title 22 Water Recycling Criteria for unrestricted reuse.  Several 
technical issues relevant to UV testing and design, such as single-bank vs. multiple-bank testing 
and adequacy of using collimated beam testing to derive delivered dose, were identified and 
discussed. 

 
KEY WORDS 
 
UV disinfection, NDMA, cyanide, total coliform, validation test, UV transmittance, UV dose 
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INTRODUCTION 
 
The Sanitation Districts of Los Angeles County (Sanitation Districts) own and operate eleven 
wastewater treatment plants with a total design capacity of 650 million gallons per day (MGD).  
Seven of these plants are tertiary water reclamation plants with a combined treatment capacity of 
210 MGD.  Of these seven WRPs, the Whittier Narrows Water Reclamation Plant (WNWRP) is 
designed to treat an average flow of 15 MGD.  Effluent discharge from the WNWRP is governed 
by three permits issued by the Los Angeles Regional Water Quality Control Board: (1) a 
National Pollutant Discharge Elimination System (NPDES) permit for discharges to surface 
water; (2) California Title 22 Water Recycling Requirements for irrigation and other non-potable 
uses; and (3) California Title 22 Water Recycling Requirements for groundwater recharge. The 
bulk of the reclaimed water from the WNWRP is used for groundwater replenishment.   
 
The Sanitation Districts are currently facing new regulatory issues related to n-
nitrosodimethylamine (NDMA) and cyanide.  Monochloramine, the intended disinfectant at the 
WNWRP, and dimethylamine, present in wastewater and also a constituent in cationic polymers 
commonly used to enhance floc settling and to control foaming, were identified as the major 
precursors for NDMA formation.1,2,3  The California Department of Health Services (DHS) has 
established a Notification Level of 10 nanograms per liter (ng/L) of NDMA for groundwater 
supplies.  Incidentally, the cyanide discharge limit in the NPDES permit for the WNWRP is very 
low, at 5.2 micrograms per liter (ug/L). 
 
To prevent NDMA formation from chloramination, the Sanitation Districts decided to evaluate 
ultraviolet (UV) disinfection as an alternative to chloramination at the WNWRP.  UV 
disinfection may also result in incidental removal of NDMA.  However, a recent Water 
Environment Research Foundation study indicated that low levels of cyanide might be formed as 
a result of UV irradiation.4  To fully evaluate the effect of UV on tertiary effluent disinfection, 
NDMA removal, and potential cyanide generation, the Sanitation Districts decided to conduct a 
pilot-scale UV testing at the WNWRP.  The study was also to generate site-specific data for 
design of a full-scale UV disinfection system at the plant.   
 
The pilot-plant testing at the WNWRP started in June 2004.  The study had two main objectives.  
The first was to conduct a UV equipment validation test that is required by DHS for new UV 
equipment or configurations.  This part of the study was conducted by the equipment vendor and 
a third-party consultant hired by the vendor.  The second part of the study was conducted by the 
Sanitation Districts to generate information beyond the typical UV disinfection validation 
testing.  The specific objectives of the Sanitation Districts’ study included: 
 

• Determining if the validated UV disinfection system, which is based on MS-2 
inactivation, also achieves compliance with California water reuse permit requirements, a 
7-day median total coliform concentration less than 2.2 MPN/100 mL for unrestricted 
reuse;  

• Investigating the effect of UV disinfection on the two compounds of concern, NDMA 
and cyanide; and  

• Conducting a critical review on important technical issues related to validation testing 
procedures and design and operation of full-scale UV facilities. 
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The Sanitation Districts’ pilot-plant testing was conducted following the procedures outlined in 
Ultraviolet Disinfection Guidelines for Drinking Water and Wastewater Reclamation (NWRI 
Guidelines).5  A UV transmittance (UVT) range of 63% to 79% was tested.  Flow rates ranged 
from about 1,000 to 2,500 gallon per minute (gpm), or approximately 1.5 to 3.5 million gallons 
per day (MGD).  The pilot plant was run with varying number of banks (from one to three) in 
operation, while the UV lamp power setting varied from 60 to 100%.  Pilot plant influent and 
effluent concentrations of NDMA, total cyanide, total coliform, and MS-2 coliphage were 
measured during the pilot testing.  This paper presents the results of this study and discusses 
several technical issues related to UV testing and full-scale design and operations. 
 
 
BACKGROUND 
 
Treatment Processes at the WNWRP  
 
The WNWRP utilizes the following unit processes: primary sedimentation, biological nitrogen 
removal using the modified Ludzack-Ettinger (MLE) process, secondary sedimentation, dual-
media filtration using sand and anthracite, disinfection with chloramination, and dechlorination 
with sodium bisulfite.  Reclaimed water used for groundwater replenishment or discharged to 
unlined channels is dechlorinated.  Sludge generated at the WNWRP is conveyed through a 
sewer system to the Sanitation Districts’ Joint Water Pollution Control Plant (JWPCP) in Carson 
for treatment and disposal.   

 
NWRI Guidelines 
 
In California, design of a full-scale UV disinfection system for water reuse applications requires 
the approval of the DHS.  The design and sizing of UV equipment are required to be based on 
validation test results that have been conducted for specific UV systems, and have been approved 
by the DHS.  The validation tests are typically pilot-plant studies, conducted according to the 
requirements of the NWRI Guidelines.  The NWRI Guidelines call for a minimum UV delivered 
or bioassay dose of 100 milliJoules per square centimeters (mJ/cm2) for disinfection of tertiary 
effluent produced by media filters.  The delivered (bioassay) dose is determined by comparing 
removal of a surrogate microorganism (usually MS-2 coliphage) in UV pilot-plant testing and 
removal of the same microorganism in laboratory collimated beam testing which establishes the 
UV dose vs. removal relationship (commonly referred to as the dose-response curve).  The 
NWRI Guidelines requires that the design of the full-scale facility include de-rating coefficients 
to account for lamp aging and for fouling of the UV quartz sleeve.  
 
To facilitate design and operation of full-scale UV systems, the equipment vendors often develop 
a regression equation based on pilot-plant validation test results.  The equation allows the 
calculation of delivered UV dose as a function of hydraulic loading (flow rate per UV lamp), UV 
transmittance (UVT) of the water, power setting of the UV lamps, and de-rating coefficients.   
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Selection of UV Pilot Test Equipment 
 
After an evaluation of available UV disinfection equipment, the Sanitation Districts decided to 
test the low-pressure high-output (LPHO) UV lamps in open-channel reactor configuration, with 
the lamps in horizontal position parallel to the flow direction.  Two LPHO UV systems, the 
Trojan Technologies UV-3000Plus (Trojan Technologies, Ontario, Canada) and the Wedeco 
Ultraviolet Technologies TAK55 (Wedeco, Charlotte, NC) were selected for pilot testing.  Both 
UV systems were previously tested according to the NWRI Guidelines, and the validation reports 
had been approved by the DHS. 
 
Although the Sanitation Districts’ intent was to test both pilot-scale systems, only Trojan was 
able to supply a pilot plant for testing.  The pilot plant is based on the Trojan UV-3000Plus 
system and consists of three UV banks.  Hydraulically, the pilot plant can handle up to 
approximately four MGD of flow.  The system that was validated and approved by the DHS was 
equipped with UV lamps at a 3.5-inch center-to-center spacing.  This lamp spacing was adequate 
for water with relatively low UVT (e.g., 55% - 65%).  The UVT of the WNWRP filtered effluent 
was higher (discussed later).  To avoid overdosing and to reduce headloss across the UV 
reactors, the Sanitation Districts decided that a UV system with a lamp spacing larger than 3.5-
inch should be used for disinfection at WNWRP.  This change in system configuration 
necessitated a separate validation before a full-scale system could be designed and approved by 
the DHS.  Following discussion with Trojan, it was decided that the pilot plant would be 
reconfigured such that the UV lamps were at 4-inch intervals.  The validation testing of this new 
set-up was conducted by Trojan and a third-party consultant hired by Trojan.  Results from the 
validation were summarized by Trojan and its consultant, and were submitted to the DHS for 
review and approval.  That work is beyond the scope of this paper, and is therefore not discussed 
herein.   
 
 
MATERIALS AND METHODS 
 
Analytical Methods 
 
UVT Determination and Adjustment.  The UVT, at 254 nanometer (nm) wavelength, of the 
WNWRP tertiary filter effluent has been monitored since March 2004 using a Wedeco HIPPO 
continuous UVT monitor.  During the pilot testing, the UVT of the influent to the UV reactors 
was measured using a portable Trojan P254C Photometer.  The results were periodically checked 
by the plant operation laboratory using a Shimadzu mini-UV 1240 spectrophotometer 
(Shimadzu, Columbia, MD).  
 
NDMA and Cyanide Analysis.  The Sanitation Districts’ San Jose Creek Water Quality 
Laboratory, a California State-certified laboratory, conducted the NDMA and cyanide analyses.  
Modified EPA Method 1625 - Isotope Dilution GC/MS with ammonia positive chemical 
ionization (PCI) mode and Standard Method 4500-CN-C were used for NDMA and cyanide 
analysis, respectively.  Ammonia PCI was selected for NDMA analysis because of its excellent 
sensitivity and selectivity for NDMA.  Sample handling, preservation, and quality assurance/ 
quality control (QA/QC) followed procedures specified by the methods.   
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The method detection limit developed by the San Jose Creek Water Quality Laboratory for 
cyanide was 1 microgram/L (µg/L), while the reporting limit for cyanide was 5 µg/L.  Any 
cyanide level between the method detection limit and reporting limit was considered detected, 
but not quantifiable; and the level was considered an “estimated value.”  Both the detection limit 
and the reporting limit for NDMA were 2 ng/L. 
 
Biological Assays.  Total coliform bacteria were enumerated by the microbiology staff at the 
San Jose Creek Water Quality Laboratory using the Standard Total Coliform Membrane 
Filtration Procedure (9222B) described in the 20th edition of the Standard Methods.  Appropriate 
QA/QC procedures were followed as specified in the Standard Methods. 
 
MS-2 coliphages were enumerated using a Double Agar Layer (DAL) Assay as described in 
chapter 16 of the USEPA Manual of Methods for Virology (EPA 600/4-84/013, June 2001).  
MS-2 coliphage (ATCC #15597B1) stocks used in seeding were purchased from BioVir 
Laboratories (Benicia, CA) or from GAP EnviroMicrobial Services (London, Ontario, Canada).  
MS-2 coliphages were enumerated on the bacterial host Escherichia coli FAMP (ATCC 
#700891).  Appropriate QA/QC procedures were followed as specified in the EPA Manual of 
Methods for Virology and in the NWRI Guidelines. 
 
Collimated Beam Testing 
 
Collimated Beam Apparatus.  A collimated beam apparatus manufactured by Wedeco was used 
for the laboratory study.  The unit includes a sample tray that can be adjusted to obtain different 
UV intensities, an electrical fixture with mirror-reflectors that incorporates four parallel LPHO 
UV lamps, and a 20-centimeter (cm) diameter collimating tube.  A timer controls a 
pneumatically operated shutter for UV exposure time down to one tenth of a second.  The UV 
lamps produce primarily monochromatic output at 254 nm. 
 
Determination of Collimated Beam UV Dose.  For the testing, the UV intensity at air-water 
interface at the center of Petri dish was measured using a radiometer at 254 nm and recorded 
before and after each sample exposure.  Disposable 15-cm diameter Petri dishes were used to 
provide individual sample volumes of 250 milliliters (mL) with water depths of about 1.3 cm.  A 
small stirrer bar with a constant rotation speed was used to provide continuous and complete 
mixing without creating vortices.  Magnetic stirrers of same size and same rotation speed setting 
were used throughout the testing.  
 
The UV dose for the collimated beam, D, in mJ/cm2, was calculated based on a refined method:6   
 
D = 97.5% × Io × PF ×  t  × (1-10-kd ) ÷ (kd)   [1] 
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Petri factor (PF) is determined by measuring the UV intensity distribution on a grid of ½ 
centimeter spacing within the collimated beam field.  The average radiation intensity over the 
entire air-water interface is the radiation intensity measured at the center (Io, in W/cm2) times PF 
and discounted by 2.5% for radiation reflection from the air-water interface.  The other 
parameters are the exposure time (t, in seconds), absorbance at 254 nm (k, in absorbance 
unit/cm), and the depth of sample (d, in cm).  Absorbance (in a.u./cm) is related to UVT by the 
following relationship: 
 
UVT (%) = [10-(a.u./cm)] × (100)    [2] 
 
UV Pilot-Scale System 
 
UV Pilot-Scale Equipment.  The Trojan UV-3000Plus pilot plant was an open channel system 
equipped with three banks of LPHO UV lamps.  Figure 1 is a schematic diagram of the pilot 
plant used for the testing.  The pilot plant consisted of one stainless steel open channel reactor 
that housed three UV banks in series.  The pilot plant included inlet and outlet hydraulic 
transition structures and an 8-foot straight section before the first UV bank.  A 10-inch diameter 
pipe carried the unchlorinated filtered effluent to the pilot plant.  The flow rate to the pilot plant 
was measured by a magnetic flow meter.  Two chemical feed pumps were located approximately 
50 feet upstream of the influent sampling port.  These pumps were used for UVT adjustment and 
MS-2 seeding, respectively.  Effluent from the pilot plant was discharged to a sewer manhole 
and conveyed to the JWPCP for treatment. 
 
Figure 1 - UV Pilot Plant Schematic Diagram (Not to Scale) 
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Sample Collection.  Preliminary tests were conducted to determine the appropriate locations for 
sample collection.  Sampling ports were located outside of the UV reactor channel.  The influent 
sampling port was a 1-inch tap located just upstream of the inlet flow control valve.  The effluent 
sampling ports were located on the discharge lines as indicated in Figure 1.  The effluent samples 
for coliform analysis were collected directly at the effluent structure to minimize the impact from 
potential biofilm growth in effluent piping and sampling ports.  Multiple samples at the inlet and 
outlet sampling ports were collected and analyzed to characterize data variability.  Velocities at 
various points in the pilot plant were measured, according to the NWRI Guidelines, to determine 
the uniformity of the velocity profiles.  To ensure adequate mixing of seeded MS-2 coliphage 
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and instant coffee (for UVT adjustment), samples were collected, before the pilot testing, at the 
inlet to the pilot plant at different time intervals following coffee injection and measured for 
UVT.  A relatively constant UVT was observed indicating that mixing of coffee or seeded MS-2 
was adequate.   
 
Only grab samples were collected during the UV pilot study.  On the day of pilot testing, the 
flow rate and the water level above the UV lamps were first stabilized.  Sufficient time was 
allowed for lamp warm-up according to equipment manufacturer’s specifications.  Afterwards, 
MS-2 (and instant coffee in selected runs) solution was injected to obtain the targeted testing 
conditions.  The solution was prepared using unchlorinated filtered effluent and virus stock 
solution with an initial MS-2 titer concentrations in the 1011 to 1012 plaque-forming units (pfu) 
per milliliter range.  UV influent and effluent samples were collected simultaneously from the 
sampling ports after a minimum of four hydraulic residence times had passed.  For quality 
assurance purposes, a number of duplicate samples were collected and analyzed.   
 
Determination of Delivered UV Doses.  For each run, the pilot plant influent was also collected 
and tested by the collimated beam apparatus to develop the dose-response curve for MS-2 
inactivation.  The delivered UV dose by the pilot plant was determined by matching the log 
inactivation of MS-2 from the pilot testing to the removal from the laboratory collimated beam 
testing.   
 
 
RESULTS AND DISCUSSION 
 
UVT of Filtered Effluent 
 
The median UVT value for the WNWRP tertiary effluent was approximately 75%, at 254 nm, 
under normal operating conditions. 
 
Inactivation of MS-2 and Coliforms 
 
Collimated Beam Testing on MS-2.  For each pilot-test run, laboratory collimated beam testing 
was conducted to establish the UV dose and MS-2 inactivation relationship.   Only pfu counts 
within the range of 20 to 200 per plate were used for the development of the dose response 
curves.  The developed curves (over 80% of the points) usually fell within the QA/QC control 
boundaries specified in the NWRI Guidelines.   
 
Pilot Plant Testing on MS-2.   The pilot testing was conducted for a range of operating 
conditions.  Flow rates were varied from 1,000 to 2,500 gallons per minute (gpm).  The highest 
UVT value observed during the pilot testing was 79%.  The lowest UVT value tested was 63%.  
As mentioned earlier, instant coffee was added in some of the tests to simulate low UVT 
operations.  The pilot plant was tested for both single bank and multiple banks operations.  
Power setting on the UV lamps was varied from 60 to 100%.  These different testing conditions 
resulted in a range of delivered UV doses; the highest dose was approximately 140 mJ/cm2.   
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Pilot Plant Testing on Coliform.  MS-2 coliphage is widely used as the surrogate microorganism 
in UV pilot-plant testing; the delivered doses and design equations are typically based on the 
inactivation of MS-2.  Total coliform inactivation by UV pilot systems was seldom reported in 
previous validation studies.  As mentioned earlier, the compliance limit for the WNWRP effluent 
is based on the 7-day median total coliform concentration.  The ultimate objective of the full-
scale UV system is to deliver pathogen-free effluent, as indicated by meeting the the total 
coliform limit of <2.2 MPN/100mL.  In this study, inactivation of total coliform was studied and 
was compared to that of MS-2 inactivation.  Figure 2 shows the effluent total coliform 
concentrations versus delivered UV dose.  The results indicate that a UV system designed to 
deliver a MS-2 bioassay dose of 100 mJ/cm2 was effective for total coliform inactivation.   
 
Figure 2  – Residual Total Coliform Concentration vs. Delivered UV Dose 
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Effect of UV Disinfection on NDMA 
 
NDMA Concentrations in Secondary Effluent and Filtered Secondary Effluent.  The 
Sanitation Districts initiated an intensive sample collection and analysis program in October 
2003 to characterize NDMA concentrations in WNWRP secondary effluent and unchlorinated 
filtered effluent.  The first part of the program was to determine whether filtration affects NDMA 
removal.  Synchronized grab samples of secondary effluent and unchlorinated filtered effluent 
were collected and analyzed for NDMA.  At the WNWRP, chlorination usually takes place prior 
to filtration (pre-chlorination).  In order to collect unchlorinated filtered effluent samples, 
chlorination had to be changed to a location after filtration (post-chlorination).  The second part 
of the program was to evaluate the effect of chloramination on NDMA concentrations.  In this 
program, secondary effluent and chlorinated filtered effluent samples were collected and 
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analyzed for NDMA.  The results were then compared to determine the effect of chloramination 
on NDMA formation.   
 
Results obtained from this NDMA sampling and analysis program are summarized in Table 1.  
As shown, 44 sets of synchronized secondary effluent and unchlorinated filtered secondary 
effluent samples were collected.  The NDMA concentrations in the secondary effluent ranged 
from 2.4 to 400 ng/L, with a median value of 31 ng/L.  The NDMA concentrations of the 
unchlorinated filtered secondary effluent ranged from 5.2 to 360 ng/L, with a median value of 30 
ng/L.  The ranges and the median values of NDMA concentrations in the secondary and 
unchlorinated filtered effluents are not statistically different indicating that tertiary media 
filtration has an insignificant impact on NDMA concentrations. 
 
A total of 19 sets of synchronized secondary effluent and chlorinated filtered effluent samples 
were collected and analyzed for NDMA.  The range and the median value (33 ng/L) of NDMA 
concentrations in secondary effluent during this sampling period were similar to those from the 
first sampling period.  The NDMA concentrations of the chlorinated samples ranged from 88 to 
1,080 ng/L, with a median value of 490 ng/L.  These results indicate that NDMA concentrations 
increase significantly due to chloramination, and the data support the decision of evaluating 
disinfection alternatives such as UV irradiation.  
 
Table 1 - NDMA Concentrations (ng/L) in Secondary Effluent, Chlorinated and 
Unchlorinated Filtered Effluent Samples 
 

Secondary 
Effluent

Unchlorinated 
Filtered Effluent

Secondary 
Effluent

Chlorinated 
Filtered Effluent

Minimum 24 52 24 88
Maximum 400 360 520 1080
Median 31 30 22 490
No. of Sample Sets 1944

12/18/03 - 3/11/0410/21/03 - 1/12/04

 
 
 
Collimated Beam Testing on NDMA.  The purpose of the laboratory collimated beam testing is 
to determine the general trend of UV irradiation on NDMA in a controlled environment.  Both 
chlorinated and unchlorinated filtered secondary effluent samples were collected from the 
WNWRP and irradiated with UV doses up to 500 mJ/cm2 to determine the dose-response curve 
for NDMA destruction.  Figure 3 presents the log reduction of NDMA versus UV dose.  A linear 
correlation existed between the log NDMA removal and UV dose for the range of doses tested.  
At a typical UV disinfection dose of 100 mJ/cm2, the log-reduction of NDMA was 
approximately 0.15, or approximately 30% removal. 
 
UV Pilot Plant Testing on NDMA.  Figure 4 shows the relationship between NDMA removal 
and delivered UV dose determined from MS-2 coliphage bioassay.  For delivered UV 
disinfection doses up to approximately 140 mJ/cm2, the log-reduction of NDMA and UV dose 
were linearly related.  At 100 mJ/cm2, the log reduction of NDMA was 0.22 and corresponded to 
approximately 40% removal.  This observed log reduction of NDMA was in agreement with 
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reductions reported in previous studies; namely, that one log NDMA reduction required a UV 
dose of approximately 500 mJ/cm2.7

 
The log reduction of NDMA by the UV pilot system appears to be higher than that of the 
collimated beam study as indicated by the greater slope in Figure 4 than in Figure 3.  One 
plausible explanation is that the UV dose shown in Figure 4 represents the delivered UV dose 
derived from bioassay results.  This dose is not exactly the same as the dose for laboratory 
collimated beam testing, as calculated using Eq. [1].  In addition, sunlight photolysis of NDMA 
might have played a role for NDMA reduction in the pilot-study.   
 
Effect of UV Disinfection on Cyanide 
 
Background Cyanide Concentrations.  Historically, cyanide was sporadically detected in 
WNWRP’s final effluent.  Secondary effluent and filtered secondary effluent usually do not have 
detectable levels of cyanide (reporting limit is 5 µg/L). 
 
Figure 3 – Collimated Beam Testing Results for NDMA Destruction 
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Figure 4 – Pilot Study Results for Incidental NDMA Destruction 
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Collimated Beam Testing on Cyanides.  The collimated beam testing was to evaluate the impact 
of UV irradiation on cyanide in a controlled environment.  Filtered secondary effluent samples 
were collected from the WNWRP and were irradiated by UV collimated beam apparatus.  The 
results are presented in Figure 5.  As mentioned earlier, any cyanide level between the method 
detection limit (1 µg/L) and reporting limit (5 µg/L) was considered as an “estimated value.”  UV 
doses up to 500 mJ/cm2 were applied to the samples.  All cyanide concentrations in the samples 
before and after UV irradiation were estimated values.  These results indicate that UV irradiation 
at doses up to 500 mJ/cm2, or five times the typical disinfection dose, do not result in cyanide 
formation in the WNWRP effluent. 
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Figure 5 – Collimated Beams Results for Cyanide Formation/Destruction 
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To evaluate the effect of UV irradiation on higher cyanide concentrations, 100 µg/L of cyanide 
was spiked into the filtered effluent samples.  As shown in Figure 6, a slight decrease in spiked 
cyanide concentrations was detected for UV doses up to 170 mJ/cm2.  However, it should be 
noted that the recovery of spiked concentrations was only about 70% and other mechanisms such 
as volatilization during UV irradiation may have accounted for the apparent decrease in the 
cyanide concentrations. 
 
UV Pilot-testing on Cyanides.  Influent and effluent samples from the UV pilot plant were 
collected and analyzed for cyanide concentrations.  These results would be more representative 
of full-scale operations than those from the collimated beam testing.  Figure 7 compares the 
cyanide concentrations in the pilot plant influent (unchlorinated filter effluent) and effluent for 
UV doses ranging from 52 to 136 mJ/cm2.  The data show that UV irradiation had insignificant, 
if any, impacts on cyanide concentrations.  It should be noted that all the cyanide concentrations 
before and after UV irradiation were estimated values. 
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Figure 6 – Collimated Beams Results for Cyanide Formation/Destruction 
(100 µg/L CN- Spiked into Filtered Secondary Effluent Samples) 
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Figure 7 – Pilot-Plant Testing Results for Cyanide Formation/Destruction 
 

0.0

1.0

2.0

3.0

4.0

5.0

52 55 58 58 66 70 72 76 77 92 96 10
0

10
2

11
1

12
8

13
6

UV Dose (mJ/cm2)

C
ya

ni
de

 C
on

ce
nt

ra
tio

n 
(u

g/
L) UV Influent UV EffluentReporting Limit

 
 

 13



Technical Issues Relevant to UV System Testing and Design 
The current version of the NWRI Guidelines is a collection of knowledge and experience from 
many leading experts in the field of UV disinfection.  Throughout this project, the Sanitation 
Districts followed the procedures outlined in the NWRI Guidelines.  The Sanitation Districts also 
observed the procedures used by Trojan and its consultant for UV equipment validation, which 
also closely followed the NWRI Guidelines.  During this process, the Sanitation Districts 
identified several technical issues relevant to UV testing and system design and operation that 
have not been fully addressed by the NWRI Guidelines.  Some of the issues are briefly discussed 
below. 
 
Collimated Beam Testing.  The NWRI Guidelines require determination of delivered UV dose 
using collimated beam testing.  Although the protocol of collimated beam testing is specified in 
the NWRI Guidelines, the testing procedures have not been standardized.  Several issues related 
to collimated beam testing have been raised in the literature.6,8,9  Without a standardized 
protocol, the delivered UV dose determined based on different procedures may be different.  For 
example, the water depth in the Petri dish affects the calculated dose.  If two samples of equal 
volume are subjected to the same UV irradiation (i.e., same UV intensity and exposure time) 
under fully mixed condition, the log inactivation should essentially be the same because both 
samples would receive the same amount of UV energy input.  However, the calculated doses, 
using Eq. [1], would be different because of the difference in water depths as a result of different 
combinations of air-water interface area and water depth for the same total water volume. 
   
Single-Bank vs. Multiple-Bank Testing.  The majority of the data generated from UV 
equipment validation testing were obtained by running one bank (reactor) of UV lamps.  
However, in reality, full-scale UV disinfection systems usually consist of multiple UV banks in 
series.  One main reason for using a single bank in validation testing is to minimize the costs 
associated with the seeded surrogate microorganism.  If testing was conducted with multiple UV 
banks, the required influent surrogate microorganism concentrations need to be several orders of 
magnitude higher than those in single-bank testing.  To design full-scale UV disinfection system 
with multiple banks based on data developed from single-bank testing, one has to assume that the 
delivered UV dose is additive across the banks.   
 
In this study, the Sanitation Districts tested the pilot plant in both single-bank and multiple-bank 
configurations.  Table 2 summarizes these testing results which show that the assumption of dose 
being additive is not always satisfied.  This is probably partly due to the fact that the delivered 
dose is derived based on the dose response curve from the collimated beam testing and the log 
activation results from the pilot testing.  The slope and intercept of the dose response curve have 
a significant impact on the values of the delivered dose.  In addition, the log inactivation across 
the banks is not additive, as shown in Table 2.  As the number of viable targets decreases from 
bank to bank, the probability of inactivating the remaining viable targets is reduced.   
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Table 2 - Dose and Log Inactivation Results from Single- and Multiple-Bank Testing 
 

Test No. Flow No. of Dose Log Dose per Bank Log Inactivation
(gpm) Banks (mJ/cm2) Inactivation (mJ/cm2) Per Bank

1-A 1000 3 164 6.63 55 2.21
1-B 1000 1 57 2.78 57 2.78

2-A 1000 3 147 6.05 49 2.02
2-B 1000 1 44 2.34 44 2.34

3-A 1000 3 >180 >7.53 >60 >2.51
3-B 1000 2 135 5.60 68 2.80
3-C 1000 1 96 4.19 96 4.19

4-A 1000 3 >173 >7.25 >58 >2.42
4-B 1000 1 77 3.53 77 3.53

5-A 1500 3 96 4.04 32 1.35
5-B 1500 2 67 3.04 33 1.52
5-C 1500 1 28 1.72 28 1.72

6-A 1500 2 84 3.77 42 1.88
6-B 1500 1 80 3.57 80 3.57

7-A 2000 3 45 2.28 15 0.76
7-B 2000 1 5 0.71 5 0.71

8-A 2000 3 66 3.12 22 1.04
8-B 2000 1 17 1.18 17 1.18

9-A 2000 3 76 3.51 25 1.17
9-B 2000 1 20 1.29 20 1.29

10-A 2000 3 85 3.81 28 1.27
10-B 2000 1 13 1.27 13 1.27

11-A 2000 3 123 5.32 41 1.77
11-B 2000 3 118 4.99 39 1.66
11-C 2000 2 85 3.91 42 1.95
11-D 2000 1 38 2.18 38 2.18
11-E 2000 1 28 1.80 28 1.80

12-A 2000 3 141 5.79 47 1.93
12-B 2000 1 36 2.06 36 2.06

13-A 2500 3 118 4.98 39 1.66
13-B 2500 1 31 1.83 31 1.83

14-A 2500 3 126 5.25 42 1.75
14-B 2500 1 46 2.40 46 2.40

15-A 2500 3 114 4.82 38 1.61
15-B 2500 2 86 3.86 43 1.93
15-C 2500 1 28 1.73 28 1.73

16-A 2500 3 122 5.12 41 1.71
16-B 2500 2 104 4.50 52 2.25
16-C 2500 1 38 2.09 38 2.09  
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Incorporation of UV Lamp Fouling and Aging Factors in Design and Operations.  The NWRI 
Guidelines specify that the UV lamp manufacturers supply all necessary facilities to allow 
validation testing at reduced UV output to simulate aged and fouled lamp conditions.  Different 
approaches have been used to achieve a conservative design of the full-scale UV system that 
accounts for lamp aging and fouling.  These approaches include: (1) using old UV lamps during 
validation testing; (2) controlling power input to the UV lamps to simulate lamp aging and 
fouling; and (3) applying DHS approved aging and fouling factors by assuming that UV dose is 
directly proportional to fouling and aging.  Each approach has its merits and drawbacks.  
However, the biggest issue is the lack of standard procedures to compare design obtained using 
these different approaches. 
 
Use of Regression Model for Full-scale UV System Operation.  The most commonly used 
approach for UV system operation is to use the regression model developed from validation 
testing.  The model typically takes the following form: 
 
Dose  =  a × (Flow per Lamp)b × (UVT)c × (Power Setting)d  [3] 
 
Where a, b, c, and d are constants developed from regression analysis.  Depending on the UVT 
of the water and flow rate into the UV reactor train, the power setting may be adjusted such that 
a UV dose of 100 mJ/cm2 is delivered for disinfection.  Typically, the developed regression 
equation has a very high correlation coefficient (i.e., very close to 1) indicating excellent fit of 
the data.  However, as is the nature of regression analysis, the calculated UV dose may over- or 
under-estimate the actual delivered dose for a specific set of operating conditions.  This is 
illustrated by the following example.  Figure 8 shows the measured UV doses versus doses 
calculated using a regression model determined from pilot testing.  The regression model has a 
R-square value over 0.96.  However, in the dose range of 20 to 50 mJ/cm2 per bank, which the 
UV system is most likely be operated, the calculated dose either over- or under-estimates the 
actually measured delivered dose.  This brings up the question of whether the system should be 
operated using such an approach.  While the power can be turned down during low flow, high 
UVT, or new lamps to save energy cost, there is a potential risk of under-dosing the water to be 
disinfected.  The cost savings may not be justified for higher potential of noncompliance with the 
DHS requirement and/or greater risks to public health.  
 
Alternative Testing and Design Approach.  The NWRI Guidelines specify UV design 
requirements based on dose that has to be determined from bioassay and collimated beam 
testing.  Given the issues of collimated beam testing and dose determination discussed above, it 
appears that a more straightforward approach may be warranted.  A proposed approach is to use 
log inactivation determined from pilot testing, instead of dose, for evaluation of UV system 
performance and for design of full-scale UV disinfection system. For such an approach, 
collimated beam testing would not be necessary.  The pilot testing would be conducted under 
various combinations of UVT, power setting, flow rate, and number of operating UV banks.  The 
pilot plant testing results would be directly used to design a full-scale UV system capable of 
delivering a specified log inactivation criterion.  This is consistent with the regulatory 
requirements as California Code of Regulations (Title 22, Water Recycling Criteria) specifies a 
required log inactivation rate for virus, instead of a UV dose, for reclaimed water to be classified 
as disinfected tertiary effluent for unrestricted reuse.  This approach should be considered and it 
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would minimize the potential errors associated with the current approach for dose determination 
in validation testing and in design of a full-scale system. 
 
Figure 8 – Comparison of Measured vs. Predicted UV Doses 
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CONCLUSIONS 
 
The findings from this study include the following: 
 

• The median NDMA concentrations in the secondary effluent and unchlorinated filtered 
effluent at the WNWRP are both approximately 30 ng/L.  These results show that inert 
media filtration has an insignificant effect on NDMA.  Chloramination increases the 
median NDMA concentration from approximately 30 ng/L to approximately 500 ng/L. 

• Collimated beam testing results show that log reduction of NDMA is linearly related to 
UV dose with a slope of 0.0015.  At a UV dose of 100 mJ/cm2, the log reduction of 
NDMA in the unchlorinated filtered effluent is expected to be 0.15, which is equivalent 
to approximately 30% removal. 

• Pilot testing results show that log reduction of NDMA is linearly related to the UV 
disinfection dose with a slope of 0.0022.  At a UV disinfection dose of 100 mJ/cm2, the 
log reduction of NDMA in the unchlorinated filtered effluent is expected to be 0.22, 
which is equivalent to approximately 40% removal. 
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• Cyanide is usually not detected in the WNWRP secondary or filtered effluent.  
Collimated beam testing results indicate that UV irradiation of unchlorinated filtered 
effluent does not result in cyanide formation for doses up to 500 mJ/cm2, or 
approximately five times the dose required for adequate disinfection of tertiary effluent.  

• Pilot testing results confirm that UV irradiation does not result in cyanide generation for 
delivered UV doses up to approximately 140 mJ/cm2. 

• The Trojan UV-3000Plus pilot plant, validated according to the NWRI Guidelines, is 
effective for total coliform inactivation.  At a delivered UV dose of 100 mJ/cm2 derived 
from MS-2 testing, the total coliform concentration in the UV disinfected effluent meets 
the California Title 22 Water Recycling Criteria requirements for unrestricted reuse. 

• In following the NWRI Guidelines for pilot testing, the Sanitation Districts observed 
several technical issues that have not been fully addressed by the existing guidelines.  
These issues include: collimated beam testing protocol is not standardized; the 
assumption of dose being additive may not be valid; there is no standard procedure to 
account for the lamp aging and fouling factors for UV system design; and the use of 
regression equation for full scale UV systems operations may result in occasional under-
dosing.  Additional research is suggested in these areas to advance the state of the art in 
UV system testing, design, and operation. 
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Fate of NDMA in Tertiary Water Reclamation Plants 
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ABSTRACT 
 
N-nitrosodimethylamine (NDMA) is an emerging contaminant that can be formed from 
wastewater disinfection using chlorine.  The California Department Health Services has set a 
notification level of 10 ng/L for NDMA due to its carcinogenic potency and mobility in 
groundwater.  This paper summarizes the efforts of the Sanitation Districts of Los Angeles 
County (Sanitation Districts) on the evaluation of the occurrence and fate of NDMA at Sanitation 
Districts’ water reclamation plants.  These plants typically include primary sedimentation, 
activated sludge process with biological nitrogen removal, secondary sedimentation, media 
filtration, disinfection using chloramines, and dechlorination before discharge.   
 
Bench-, pilot-, and full-scale studies were conducted at two water reclamation plants operated by 
the Sanitation Districts to evaluate NDMA formation and destruction.  Results from these studies 
indicated: (1) influent NDMA concentrations fluctuate over a wide range; (2) the biological 
treatment process is capable of removing some influent NDMA; (3) use of chlorinated effluent to 
prepare cationic polymer solution for application in settling enhancement and foam control 
results in formation of high levels of NDMA; (4) chloramination increases NDMA 
concentrations significantly, but chlorination using free chlorine does not; and (5) ultraviolet 
(UV) disinfection of media filtered secondary effluent can result in 30 to 40% of incidental 
NDMA destruction.   
 
 
KEYWORDS 
 
NDMA, chloramination, breakpoint chlorination, UV disinfection 
 
 
INTRODUCTION  
 
The Sanitation Districts of Los Angeles County (Sanitation Districts) are a confederation of 
independent special districts that provide regional wastewater treatment and municipal solid 
waste management services to more than five million residents in Los Angeles County.  The 
Sanitation Districts' sewerage system includes 1,400 miles of main trunk sewers and 11 
wastewater treatment plants with a total design capacity of 510 million gallons per day (MGD). 
Among the 11 wastewater treatment plants, seven are tertiary water reclamation plants designed 
to produce up to 210 MGD of effluent that is available for reuse. 
 
Typical tertiary water reclamation plants operated by the Sanitation Districts include the 
following unit processes: primary sedimentation, activated sludge process with biological 
nitrogen removal, secondary sedimentation, media filtration, disinfection with chloramines, and 
dechlorination before discharge.  Primary sludge and waste activated sludge produced from five 



of the water reclamation plants are transported to a downstream ocean discharge plant for 
centralized treatment and disposal.  Figure 1 is the typical process schematic diagram of the 
tertiary water reclamation plants operated by the Sanitation Districts.  Biological nitrogen 
removal at these plants is accomplished using either the step feed process or the Modified 
Ludzack-Ettinger (MLE) process.  Chloramination is employed for effluent disinfection at all 
water reclamation plants to minimize the formation of trihalomethanes (THMs) (Kuo et. al., 
2003).  THMs are carcinogenic disinfection byproducts; the USEPA and California Department 
of Health Services have set a drinking water standard for total THMs of 80 micrograms per liter 
(µg/L).  Because ammonia is fully nitrified at all the tertiary water reclamation plants, it has to be 
added back to the secondary effluent to produce chloramines.  Typical ammonia dose is between 
0.5 and 1.5 milligrams per liter (mg N/L).  
 
A cationic polymer (Clarifloc marketed by Polydyne, Inc.) is usually added to the secondary 
process to control potential foaming and to enhance mixed liquor settling.  The cationic polymer 
is a Mannich type polymer and has a polyacrylamide/methyl amine formulation.  The polymer is 
delivered as a liquid flocculent and is diluted with chlorinated final effluent (not dechlorinated) 
before use.  The polymer solution is either added to the secondary clarifier influent channel or to 
the return activated sludge, as indicated in Figure 1, at doses up to 2 mg/L.   
 
Figure 1 – Process Schematic Diagram of Typical Tertiary Water Reclamation Plants 
Operated by the Sanitation Districts  
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NDMA is highly soluble in water and has a low vapor pressure and a low octanol-water partition 
coefficient.  Due to these chemical properties, it is generally believed that NDMA is not likely to 
adsorb to particulates or volatilize to any significant extent.  Sedlak et al. (2005) reviewed 
influent and secondary effluent NDMA concentrations from seven activated sludge plants.  They 
concluded that both the influent NDMA concentrations and the removal of NDMA during 
secondary biological treatment exhibit considerable variability.  The median NDMA 
concentration in the secondary effluent of these plants was 46 ng/L.  Overall NDMA removal 
from the secondary biological treatment process ranged from 0 to 75%.  One explanation why 
the overall NDMA removal varied over such a wide range is that Sedlak et al. did not consider 
variations of process operations that might have affected NDMA concentrations in the secondary 
effluent.  For example, if cationic polymer was added to the mixed liquor for foam control and to 
enhance secondary settling, and the polymer solution was prepared by chlorinated final effluent, 
residual chlorine in the final effluent could react with DMA in the cationic polymer to form 
NDMA.  If the polymer solution was added to the influent to the secondary clarifiers, the NDMA 
concentration in the secondary effluent would increase.  As a result, the observed NDMA 
removal by the activated sludge process, which was calculated by comparing primary effluent 
and secondary effluent NDMA concentrations, would then be underestimated.      
 
 
OBJECTIVES 
 
The overall objective of the study was to understand the fate of NDMA at the Sanitation 
Districts’ typical tertiary water reclamation plants employing the processes depicted in Figure 1.   
Specifically, the Sanitation Districts’ goals were: 
 

• To characterize NDMA concentrations in raw sewage entering the water reclamation 
plants and in the primary effluent; 

• To compare primary effluent and secondary effluent NDMA concentrations to determine 
the effect of biological treatment process on NDMA and the possible mechanisms 
responsible for NDMA removal; 

• To quantify the potential effect of adding cationic polymer to the secondary treatment 
process on NDMA concentration in the secondary effluent; 

• To determine the role of media filters on NDMA; 
• To compare the use of chloramines and free chlorine on NDMA formation; and 
• To assess the potential removal of NDMA resulting from ultraviolet (UV) disinfection.    

 
 
METHODOLOGIES 
 
The Sanitation Districts conducted plant sampling, bench scale testing, pilot plant operation, and 
full scale plant monitoring in several studies designed to address the above listed issues.  The 
studies were conducted mainly at two of the tertiary water reclamation plants operated by the 
Sanitation Districts, but it is expected that the results apply to other plants with similar processes, 
operations, and influent water quality.  The two plants where the studies were conducted are the 
Whittier Narrows Water Reclamation Plant (WNWRP) and the San Jose Creek West Water 
Reclamation Plant (SJCWWRP).  The WNWRP treats an average flow of 8 MGD using the 



MLE process for nitrogen removal, while the SJCWWRP treats an average flow of 30 MGD and 
uses the step feed process for nitrogen removal.  Both plants use cationic polymer for foam 
control and to enhance settling of mixed liquor.  Polymer is added to the return activated sludge 
at WNWRP, and to the mixed liquor effluent channel (or influent to secondary clarifiers) at 
SJCWWRP.     
 
Sampling 
 
To establish NDMA concentration profile at various points within the plants, several sampling 
programs were implemented at the WNWRP where influent wastewater, primary effluent, 
secondary effluent, filtered secondary effluent (chloraminated and non-chloriaminated), and 
chlorinaminated final effluent were sampled and analyzed for NDMA.  The results from these 
sampling programs provided information about the influent NDMA characteristics and the effect 
of each unit process on the fate of NDMA.  In addition, polymer solutions prepared using 
chloraminated final effluent as well as breakpoint chlorinated final effluent were sampled at 
SJCWWRP to determine NDMA formation from the use of cationic polymer.    
 
Bench Scale Study 
 
Bench scale experiments were conducted to evaluate the effect of chloramines and free chlorine 
on NDMA formation.  Bench scale experiments also included the use of a collimated beam 
apparatus to evaluate the effect of UV irradiation on NDMA destruction and to determine the 
delivered UV dose for MS-2 coliphage inactivation from pilot scale UV testing (described 
below).  The collimated beam apparatus is manufactured by Wedeco Ideal Horizons.  It is 
equipped with four low-pressure high-output UV lamps.  An intensity sensor measured UV 
intensity at various distances between the light source and the sample tray.  UV doses were 
calculated by the UV intensities and exposure times.     
 
Pilot Scale Testing 
 
Pilot scale study included the testing of a Trojan UV pilot plant to determine NDMA destruction 
as a function of delivered UV dose, as determined by MS-2 coliphage inactivation.  The UV pilot 
plant included three banks of Trojan 3000Plus low pressure high output lamps.  Testing of the 
pilot plant followed Ultraviolet Disinfection guidelines for Drinking Water and Water Reuse 
(National Water Research Institute and American Water Works Association, 2003).  To assess 
the effect of UV irradiation on NDMA destruction, unchlorinated filtered secondary effluent was 
fed to the UV reactor.  Influent and effluent samples from the UV reactor were collected for 
NDMA analysis.  Flow rate, number of operating banks, UV transmittance, and lamp power 
setting were adjusted to obtain a range of delivered UV doses.  Details about the pilot plant and 
pilot testing program have been described in Jalali et al. (2005).  
 
Full Scale Study 
 
A full scale study was conducted at the SJCWWRP to evaluate NDMA formation from 
chloramination and breakpoint chlorination in April and May 2005.  During this four-week 
study, the plant switched to breakpoint chlorination each Monday morning, from its normal 



disinfection practice of chloramination, and stayed in breakpoint chlorination until around noon 
on each Friday.    
 
Sampling and Analysis 
 
Grab samples were collected in glass amber jugs.  Composite samples were first collected using 
automatic samplers.  From the automatic samplers, the aliquots were decanted into glass amber 
jugs.  Samples were stored on ice during transportation to the laboratory, and were dechlorinated 
upon arrival at the laboratory.  Both WNWRP and SJCWWRP are located within 15 minutes of 
driving distance to the Sanitation Districts’ San Jose Creek Water Quality Laboratory (SJCWQL) 
where all NDMA analyses were performed.  Following dechlorination, samples were kept in a 
refrigerator until analysis. 
 
Currently, there is no state or federal approved NDMA analytical method for concentrations at 
parts per trillion, or ng/L, levels.  The Sanitation Districts have implemented routine monitoring 
program for NDMA for several years and have met performance based guidelines established by 
the California Department of Health Services.  The SJCWQL analyzed NDMA using liquid-
liquid extraction followed by chemical ionization isotope dilution gas chromatography/mass 
spectrometry.   Typically, the NDMA reporting limit for samples after secondary treatment is 2 
ng/L.  Higher reporting limits, from 2 to 10 ng/L, were used for influent wastewater samples due 
to the complexity of the matrix.   
 
 
RESULTS AND DISCUSSIONS 
 
The fate of NDMA, process by process, is discussed below.   
  
Influent  
 
Raw sewage at the WNWRP was sampled during January and February 2004 for NDMA 
analysis.  The samples were daily 24-hour composite.  This sampling program was conducted 
over a 4-week period including weekends.  Figure 2 shows that the NDMA concentrations in raw 
sewage varied over a wide range, from a low of approximately 10 ng/L to as high as 1,000 ng/L.  
The median value was 80 ng/L.  The fluctuations in influent NDMA concentrations at this 
particular water reclamation plant suggest that industrial discharges may be the source of NDMA 
concentration spikes.  It is also interesting to note that these concentration spikes typically 
occurred during or near weekends.   
  
Primary Sedimentation 
 
NDMA is soluble and has a low affinity to particles present in wastewater (Mitch and Sedlack, 
2004).  Therefore physical processes such as sedimentation are not expected to have a significant 
effect on NDMA removal.  Synchronized sampling of raw sewage and primary effluent was 
conducted on two occasions, October 22, 2003 and January 14, 2004.  The NDMA 
concentrations in the raw sewage and primary effluent samples collected on October 22, 2003 
were 17 and 13 ng/L, respectively.  For the samples collected on January 14, 2004, NDMA 



concentrations in raw sewage and primary effluent were 46 and 49 ng/L, respectively.  These 
results confirmed that primary sedimentation has negligible effect on NDMA concentrations. 
       
Figure 2 – Concentrations of NDMA in Raw Sewage 
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Biological Treatment Process  
 
From December 2003 to March 2004, the Sanitation Districts collected approximately 140 grab 
secondary effluent samples at the WNWRP to characterize NDMA concentration.  Table 1 
summarizes results collected from this sampling effort.  Approximately 100 samples were 
collected during a two-month period when polymer was not added.  The NDMA concentrations 
varied from approximately 4 to 400 ng/L, with a median of 26 ng/L.  Some 40 samples were 
collected when polymer was added to the return activated sludge.  The range of NDMA 
concentrations for these samples was from 5 to 759 ng/L, with a median of 32 ng/L.  Note that 
when polymer addition was practiced, the median NDMA concentration in the secondary 
effluent was approximately 20% higher.   
 
In April and May of 2005, grab samples of the secondary effluent were collected from the 
SJCWWRP and measured for NDMA.  Of the 40 samples analyzed, NDMA concentrations 
ranged from 14 to 470 ng/L, with a median of 45 ng/L.  At this plant, polymer is added to the 
mixed liquor effluent channel.  It is estimated that the added polymer solution, prepared with 
chloraminated final effluent, may contribute between 50 to 75% of the NDMA concentration in 



the secondary effluent based on testing of the polymer solution (see discussion under Secondary 
Sedimentation).  
 
Table 1 - Effect of Polymer Addition, Filtration, and Chloramination on NDMA 
Concentrations (WNWRP) 

Secondary Effluent
Unchlorinated Filtered 

Secondary Effluent
Chloraminated 
Final Effluent

No Polymer Addition 26 (4 - 400) 22 (7 - 360) 370 (88 - 1080)

With Polymer Addition 32 (5 - 759) 43 (5 - 148) 655 (640 - 750)

Note: Data in each cell represent the median NDMA concentration followed by the range (all in ng/L).      
 
By comparing the median NDMA concentration in the WNWRP influent (80 ng/L) and 
secondary effluent (26 ng/L, without polymer addition), it appears that the secondary treatment 
process on average removed approximately 70% of the NDMA in the influent wastewater.  
Among the various possible removal mechanisms for NDMA in the activated sludge process, 
biodegradation is considered to be the most important one.  Since NDMA is hydrophilic, the 
extent of adsorption onto solids is often assumed to be relatively limited.  In a separate study 
conducted by the Sanitation Districts, adsorption of NDMA to the mixed liquor was examined to 
determine its relative importance.  The study was conducted using a pilot scale membrane 
bioreactor that was being tested at the WNWRP (Mansell et al., 2005).  A series of grab samples 
were taken from the membrane tank in December of 2004.  A portion of the collected samples 
was centrifuged (2800 × g for 25 minutes) to remove the mixed liquor suspended solids (MLSS).  
NDMA analyses were conducted on the mixed liquor samples and the centrate samples.  The 
difference between the NDMA concentrations of the mixed liquor and centrate was used to 
calculate the amount of NDMA adsorbed onto the MLSS.  Results of the analyses are 
summarized in Table 2.  The last column in Table 2 shows the percent of total NDMA mass in 
the mixed liquor sample that was present in the adsorbed phase.  In general, the absorbed NDMA 
fraction decreases with increasing centrate NDMA concentrations.   
 
Table 2 - Results of NDMA Adsorption Analyses 
 

 

Mixed 
Liquor 
NDMA 
(ng/L) 

Centrate 
NDMA 

 
(ng/L) 

MLSS 
 
 

(mg/L) 

Adsorbed NDMA 
 
 

(ng/g) 

% Total NDMA 
Mass Adsorbed 

 
(%) 

12/17/04 14 5 8504 1.06 64 
12/10/04 54 29 8476 2.95 46 
12/16/04 112 110 8924 0.22 2 
12/13/04 500 440 8116 7.39 12 
12/9/04 960 810 8244 18.20 16 

 

A plot of adsorbed NDMA against the corresponding centrate NDMA concentrations results in a 
linear relationship (R2 = 0.93).  The slope of the line, 0.021 L/g, is the experimental partition 



coefficient (Kp) value.  The Kp value can be used to estimate the mass of NDMA removed from 
wasting of activated sludge using the following equation: 
 

NDMA Removal (mg/day) = 10-3 Kp C X V /SRT 
 
Where C = NDMA concentration in the mixed liquor, ng/L; 
 X = MLSS concentration, g/L; 
 V = volume of bioreactor, m3; and 
 SRT = solids retention time, days. 
 
The findings from this adsorption study and data analysis indicate that although partition of 
NDMA onto mixed liquor suspended solids can be significant, NDMA removal from sludge 
wasting accounts for an insignificant portion of the overall NDMA reduction in the biological 
treatment process (less than 0.1% of the NDMA mass in the influent). 
 
Secondary Sedimentation  
 
As discussed earlier, sedimentation process has negligible effect on NDMA.  However, polymer 
added to the secondary clarifiers may affect NDMA concentration in the secondary effluent.  
Polymer is delivered as a liquid flocculent and is diluted using chlorinated final effluent before 
use.  Because chlorinated final effluent generally contains several parts per million (mg/L) of 
combined chlorine residual (in the form of chloramines), and the cationic polymer contains the 
NDMA formation precursor dimethylamine, NDMA can be formed when chlorinated final 
effluent is used to prepare the polymer feed solution.  Several samples representing the polymer 
feed solution were collected at the SJCWWRP and analyzed for NDMA.  Levels of 50,000 and 
67,000 ng/L were found in two samples prepared with chloraminated final effluent.  The NDMA 
concentrations were lower, 15,200 and 17,500 ng/L, in two samples prepared with breakpoint 
chlorinated final effluent.    
 
The effect of polymer on NDMA concentration in the secondary effluent depends on where 
polymer is added and the polymer dose.  If polymer was added to the mixed liquor effluent 
channel, the effect is expected to be greater because the formed NDMA would only be diluted, 
but would not undergo significant biodegradation.  On the other hand, if polymer was added to 
the return activated sludge, then the formed NDMA concentration would not only be diluted, but 
also be biodegraded in the biological process.  For example, if the NDMA concentration in the 
polymer feed solution is 50,000 ng/L, and the polymer solution is added, at 10 gallons per 
minute, to 8 MGD of return activated sludge (representing a 100% recycle ratio), approximately 
45 ng/L of NDMA would be expected to be added to the influent to the activated sludge process.  
This concentration would be further diluted by the internal mixed liquor recycle if the plant uses 
the MLE configuration for biological nitrogen removal.  With an assumed internal recycle ratio 
of 300%, and an average 70% removal by the activated sludge process, the end result of polymer 
addition on NDMA concentration in the secondary effluent would be less than 4 ng/L.  However, 
if the same polymer is added to the mixed liquor effluent channel, the polymer would add 45 
ng/L to the secondary effluent NDMA concentration.  From the standpoint of NDMA control, 
adding polymer to the return activated sludge is clearly the preferred approach to adding polymer 
to mixed liquor effluent channel.  Research is currently underway to investigate alternative 



polymers that do not contain NDMA formation precursor and the use of dechlorinated final 
effluent to prepare polymer feed solution.           
 
Media Filtration 
 
Media filtration, a physical separation process, is expected to have an insignificant effect on 
NDMA concentration.  In order to collect unchlorinated filtered effluent samples, chlorination 
was changed to the filter effluent (post-chlorination) from the typical practice of filter influent 
(pre-chlorination).  Results are summarized in Table 1.  Median and ranges of NDMA 
concentrations of the unchlorinated filtered effluent and secondary effluent were not statistically 
different, with or without polymer addition.   
 
Disinfection 
 
Table 1 indicates that the NDMA concentrations significantly increased as a result of 
chlorinamination during the study period.  To determine how NDMA formation may be affected 
by different chlorination schemes, the Sanitation Districts conducted both bench scale and full 
scale studies.  In the bench scale study, fully nitrified secondary effluent samples from the 
WNWRP were collected.  Polymer was not used at the plant during the time of this study.  
Chlorine, ammonia and chlorine, and preformed chloramines at various concentrations were 
added to the samples.  This experiment was repeated five times.  Results are summarized in 
Table 3.   
 
The results showed that free chlorine, up to 20 mg/L, had negligible effect on NDMA 
concentration.  The first experiment with chloramines (ammonia plus chlorine) showed an 
increase of NDMA concentration from 8.2 to 76 ng/L, consistent with field observations at the 
WNWRP (Table 1).  However, this was not observed in the other four runs.  The tests with 
preformed chloramines showed that generally NDMA concentrations increased with higher 
chloramines concentrations. 
      
Table 3 – Effect of Chlorination on NDMA Formation – WNWRP Bench Study 

  
NDMA Concentration (ng/L) 

Test No. 
Testing Conditions 1 2 3 4 5 
Secondary Effluent  8.2 16 190 20 30 
Secondary Effluent  + Chlorine      
5 mg/L Chlorine - - 160 15 19 
10 mg/L Chlorine 8.5 20 - - - 
20 mg/L Chlorine 11 16 - - - 
Secondary Effluent + NH3 + Chlorine      
2 mg/L NH3 + 5 mg/L Chlorine  - - 150 15 21 
2 mg/L NH3 + 10 mg/L Chlorine  76 18 - - - 
Secondary Effluent + Preformed Chloramines      
5 mg/L Pre-formed Chloramines  - - 260 56 36 
10 mg/L Pre-formed Chloramines  8.6 95 380 120 77 



 
The effect of breakpoint chlorination on NDMA was further studied in a full scale test conducted 
at the SJCWWRP in April and May 2005.  Chloramination is practiced at this plant, and effluent 
NDMA concentrations are typically in the hundreds to thousands ng/L range.  During the four-
week study, ammonia addition to the secondary effluent was stopped in the morning hours each 
Monday.  Free chlorine was used for disinfection until around noon on Friday when ammonia 
addition resumed.  On each weekday, at least two secondary effluent samples and two 
chlorinated final effluent samples were collected and analyzed for NDMA.  These results are 
depicted in Figure 3.   
 
The results showed that during the weekdays when free chlorine was used for disinfection, the 
NDMA concentrations in the secondary effluent and chlorinated final effluent were 
approximately the same indicating little or no NDMA formation from breakpoint chlorination.  
The chlorinated final effluent samples collected early Monday or late Friday usually had very 
high NDMA concentrations because these samples represented effluent that had been 
chloraminated (depending on the sample collection time and the time ammonia addition was 
stopped or initiated). 
 
Figure 3 – NDMA Concentrations – Breakpoint Chlorination vs. Chloramination at 
SJCWWRP 
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Figure 4 further illustrates the effect of chloramination and breakpoint chlorination on NDMA 
formation. On four different days during the full scale breakpoint chlorination testing, hourly 



chlorinated final effluent samples were collected and analyzed.  The NDMA concentrations of 
samples collected during the middle of the week, Tuesday to Thursday, were all similar to the 
levels of the secondary effluent (in the neighborhood of 30 ng/L on these three days) indicating 
no significant NDMA formation from breakpoint chlorination.  On April 18, 2005, a Monday, a 
clear decreasing trend in NDMA concentrations was observed throughout the day.  As mentioned 
earlier, the plant switched to breakpoint chlorination in the early morning hours each Monday.  
The final effluent samples collected before the change actually represented samples that had 
been chloraminated.  As breakpoint chlorination took place, the NDMA concentration gradually 
decreased from >2,000 ng/L to less than 10% of the initial level.       
       
Figure 4 – Chlorinated Final Effluent NDMA Concentration Profile - SJCWWRP  
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Effect of UV Disinfection on NDMA 
 
Recognizing that the existing practice of chloramination results in NDMA formation, the 
Sanitation Districts are currently considering UV disinfection as an alternative to chloramination.  
To determine the effect of UV irradiation on NDMA in tertiary effluent, the Sanitation Districts   
conducted both laboratory collimated beam testing and pilot scale testing at the WNWRP.  For 
collimated beam testing, both chlorinated and unchlorinated filtered secondary effluent samples 
were irradiated with UV doses up to 500 mJ/cm2.  The operating conditions during the pilot plant 
testing (flow rate ranging from 1,000 to 2,500 gpm, and UV transmittance ranging from 63 to 
79%) resulted in UV delivered doses up to approximately 140 mJ/cm2.  Details of these studies 
are described in Jalali et al. (2005).   
 



Results from these studies showed that, for both collimated beam and pilot testing, a linear 
relationship exists between the log NDMA removal and UV dose.  The regression equations are 
listed below: 
 
Laboratory Collimated Beam:  Log10 (Co/Ce)  = 0.0015 * DCB   R2 = 0.96  
Pilot Testing:    Log10 (Co/Ce)  = 0.0022 * Dd      R2 = 0.76 
 
Where Co is the NDMA concentration before UV irradiation, ng/L; 

Ce is the NDMA concentration after UV irradiation, ng/L; 
DCB is the UV dose applied in collimated beam testing, mJ/cm2; and 
Dd is the delivered UV dose based on MS-2 coliphage inactivation (bioassay), mJ/cm2. 
 

These results imply that, for a tertiary treatment plant with media filtration and UV disinfection, 
an incidental NDMA reduction of 30 to 40% from the levels in the secondary effluent can be 
expected.  As an example, if the median NDMA concentration in the influent is 80 ng/L, and the 
secondary process on average removes 70% of NDMA, then the median NDMA concentration in 
UV disinfected filtered effluent is expected to be in the 14 to 17 ng/L range.       
 
 
CONCLUSIONS 
 
The following conclusions are drawn from this research: 
 

• Domestic and industrial sources contribute to NDMA in influent wastewater.  The level 
of NDMA in influent wastewater fluctuates over a wide range.  At the WNWRP, median 
NDMA concentration in the plant influent was 80 ng/L. 

• Due to the high solubility of NDMA in water, physical separation processes such as 
sedimentation and media filtration have insignificant effects on NDMA concentrations. 

• NDMA concentrations in the WNWRP secondary effluent varied over a wide range.  
Without polymer addition, the median concentration was 26 ng/L.  With polymer, the 
median concentration was slightly higher at 32 ng/L. 

• Biological treatment process on average removed approximately 70% of NDMA in 
influent wastewater.  NDMA removal was mainly attributed to biodegradation.  
Although partition of NDMA onto mixed liquor suspended solids can be significant, 
NDMA removal by sludge wasting was insignificant to the overall NDMA reduction in 
the biological treatment process. 

• The cationic polymer used at the Sanitation Districts’ water reclamation plants includes 
NDMA precursor dimethylamine.  Using chlorinated final effluent to prepare polymer 
feed solution resulted in the formation of elevated levels of NDMA.  For NDMA control, 
the preferred approach is to add polymer solution to the return activated sludge instead 
of the mixed liquor effluent channel.  Research is underway to investigate alternative 
polymers that do not contain NDMA formation precursor and the use of dechlorinated 
final effluent to prepare polymer feed solution.    

• Chloramination significantly increased the NDMA levels in the secondary effluent, with 
or without the use of polymer.  Not all chlorinating agents have the same effect on 
NDMA formation; free chlorine had much less effect on NDMA formation than 



chloramines, as demonstrated by the full scale breakpoint chlorination study conducted 
at the SJCWWRP. 

• NDMA removal increases with UV irradiation doses.  UV disinfection of media-filtered 
secondary effluent is expected to achieve approximately 30 to 40% incidental NDMA 
reduction.  
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.?ATE OF CALIFORNIA GEORGE DEUKMEJIAN Governo 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD- 
I nS ANGELES REGION 

j O U T H  BROADWAY, SUITE 4027 
-US ANGELES. CAblFORNlA 90012-4596 
21 3) 6 2 0 4 4 6 9  

October 31, 1988 

M r .  Robert W. Horvatb 
Mead, M o n i t ~ r i n g  and Research 
Counky S a n i t a t i o n  D i s t r i c t s  of 

Los Angeles County 
P.O. BOX 4998 
W h i t t i e r ,  CA 90607 

WATER RECLAMATION REQUIREMENTS - WHITTIER NARROWS WATER 
RECLAMATION PLANT (FILE NO. 88-40; C I  6844)  

7 
\ Reference is made t o  our  le t ter  da ted  October 5,  1988,  which 

t r a n s m i t t e d  a d r a f t  of t e n t a t i v e  requirements  f o r  your r euse  of 
m u n i c i p a l  t r e a t e d  was tewate r  from t h e  s u b j e c t  wastewater 
t r ea tmen t  p l a n t .  

Pursuant  t o  Sect ion  13523 of t h e  C a l i f o r n i a  Water Code, t h i s  
C a l i f o r n i a  Regional.  Water Qual i ty  Contro l  Board, a t  a p u b l i c  
meeting held on October 2 4 ,  1988, reviewed t h e s e  t e n t a t i v e  water  
reclamation requirements,  considered a l l  f a c t o r s  i n  t h e  case, and 
adopted Order No. 88-107 (copy a t t ached)  r e l a t i v e  t o  t h i s  mat ter .  

Enclosed a r e  cop ies  of the s u b j e c t  Order and Monitoring and 
Report ing Program. p lease  note  t h a t  Provis ion  Dl I t e m s  20  and 2 1  
r e q u i r e  you t o  submit t o  t h i s  Board t e c h n i c a l  r e p o r t s  wi th in  90 
days of t h e  e f f e c t i v e  d a t e  of this Order. 

The "Monitoring and Reporting ProgramN r e q u i r e s  you t o  implement 
t h e  bon i to r ing  program on the e f f e c t i v e  date of t h i s  Order. Your 
f i r s t  monitoring r e p o r t  is due by December 15,  1988. 

If you have any ques t ions ,  p lease  ca l l  Shana K. Manafian a t  (213) 
620-5413. 

Sen io r  Water ~ e s o u # e  
Control  Engineer 

cc: See a t t ached  mail ing l ist  

Enclosures  



Mailing List 

Mr. Archie Matthews, State Water Resources Control Board, 
Division of Water Quality 

Ms. Bonnie Wolstoncroft, State Water Resources Control Board, 
Office of Chief Counsel 

Department of Water Resources, Southern District 
Department of Fish and Game, Region 5 
Department of Health Services, Public Water Supply Branch 
Los Angeles County, Department of Health Services 
Los Angeles County, Department of Public Works, Hydraulic/Water 

Conservation Division 
Los Angeles County, Department of Public Works, Engineering 

Services Division 
Central and West Basin Water Replenishment District 
City of El Monte 
South Coast Air Quality Management District 



State of California 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LOS ANGELES REGION 

ORDER NO. 88-107 

WATER RECLAMATION REQUIREMENTS 
FOR 

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY 
(Whittier Narrows Water Reclamation Plant) 

(File No. 88-40) 

The California Regional Water Quality Control Board, Los Angeles 
Region, 

1. 

2. 

3. 

4 .  

5. 

finds : 

County Sanitation Districts of Los Angeles County have 
filed a report of water reclamation in accordance with 
California Water Code, Division 7, Chapter 7, Section 
13522.5 to apply for water reclamation requirements for 
its Whittier Narrows Water Reclamation Plant. 

County Sanitation Districts of Los Angeles County 
(hereinafter referred to as llReclaimern) operate 
Whittier Narrows Water Reclamation Plant, located at 
301 North Rosemead Boulevard, El Monte, California, 
with a design capacity of 15.0 million gallons per day 
(mgd), and reclaim all or a portion of the treated 
municipal wastewater. 

The wastewater treatment consists of primary 
sedimentation, activated sludge biological treatment, 
secondary clarification, coagulation, inert media 
filtration, chlorination, and dechlorination. No 
facilities are provided for solids processing at the 
plant. All sewage solids separated from the wastewater 
are. returned to the trunk sewer for final disposal at 
the Reclaimer's Joint Water Pollution Control Plant. 

Effluent from this plant is discharged to surface 
waters-, San Gabriel River and Rio Hondo, under National 
Pollutant Discharge Elimination System permit (NPDES 
permit No. CA0053716) . Effluent is also reclaimed for 
groundwater recharge under separate water reclamation 
requirenents (File Nos. 71-67 and 60-129) adopted by 
this Board. 

The Reclaimer currently proposes to reuse an additional 
0.05 mgd of water for irrigation of nursery stock. 
Additional reuse projects may also be developed in the 
future. 

-1- September 22, 1988 



County sanitation District of Los 
Angeles County 

File No. 88-40 

The areas of reclaimed water use are located within the 
San ~abriel Valley Hydrologic Subunit. 

A recent total dissolved solids (TDS) analysis for the 
plant's influent at the Whittier Marrows Water 
Reclamation Plant showed 538 mgJB sf TDS. The TBS 
analyses for the plant's effluent ranged between 440- 
580 mgJl for the period of July 1987 through June 1988. 

The Board adopted a Revised Water Quality Control Plan 
for Los Angeles River Basin on November 27, 1978. The 
Plan contains water quality objectives for ground water 
in San Gabriel Valley ~ydrologic Subunit. The Basin 
Plan objective for TDS in the Westerly Portion of Main 
San ~abriel Basin is 450 mgJ1. 

Section 13523.5 of Water Code states that A regional 
board may not deny issuance of water reclamation 
requirements to a project which violates only a 
salinity standard in the basin plan." 

Ground water in the San Gabriel Valley Hydrologic 
subunit is beneficially used for municipal and domestic 
supply, industrial service and process supply, 
agricultural supply, and freshwater replenishment. 

Section 13523 of the Water Code provides that a 
regional board, after consulting with and receiving the 
recommendations of the State Department of Health 
Services and after any necessary hearing, shall, if it 
determines such action to be necessary to protect the 
public health, safety, or welfare, prescribe water 
reclamation requirements for water which is used or 
proposed to be used as reclaimed water. Section 13523 
further provides that such requirements shall include, 
or be in conformance with, the statewide reclamation 
criteria. 

The use of reclaimed water for irrigation could affect 
the public health, safety, or welfare; requirements for 
such. use are therefore necessary in accordance with 
section 13523 of the Water Code. 



County Sanitation District of Los 
Angeles County 

File No. 88-40 

13. This project involves an existing facility and as such 
is exempt from the provisions of the California 
Environmental Quality Act in accordance with California 
Code of Regulations, Title 14, Chapter 3, Section 
15301. 

The Board has notified the Reclaimer and interested agencies and 
persons of its intent to prescribe water reclamation requirements 
for the use of reclaimed water and has provided them with an 
opportunity to submit their written views and recommendations. 

The Board in a public meeting heard and considered all comments 
pertaining to use of reclaimed water and to the tentative water 
reclamation requirements. 

IT IS HEREBY ORDERED, that County sanitation Districts of Los 
Angeles County, shall comply with the following: 

A. Reclaimed Water Limitations 

1. Reclaimed water shall be limited to treated 
municipal wastewater only, as proposed. 

2. Reclaimed water shall not contain constituents in 
excess of the following limits: 

DISCHARGE LIMITATIONS 
3 0-day 7-day Daily 

Constituent - Unit Averase Averaae Maximum 

Total dissolved 
solids 
Chloride 
Sulfate 
Boron 
Suspended solids 
Settleable solids 
BOD 20°c 
Oil and grease 
Nitrite-N plus 
 itr rate- N 
Fluoride 

- 
3. The pH of reclaimed water shall at all times be 

within the range 6.0 to 9.0. 

4. Reclaimed water shall not contain trace 
constituents or other substances in concentrations 
exceeding the limits contained in the current 



County sanitation ~istricts of Los 
Ihngeles County 

File No. 88-40 

edition of the California Department of Health 
Services Drinking Water Standards. 

5. Radioactivity shall not exceed the limits 
specified liba Title 22, Chapter 15, Article 5, 
Sections 64441 and 64443, California Code of 
Regulations, or subsequent revisions. 

6. Reclaimed water, used for agricultural supply, 
shall not contain concentrations of chemical 
constituents in amounts that adversely affect such 
beneficial use. I 

B. Specifications for Use of Reclaimed Water 

1- Reclaimed water used for the irrigation of golf 
courses (away from residential area), cemeteries, 
freeway landscapes, and landscapes in other areas 
where the public has similar access or exposure 
shall be at all times an adequately disinfected, 
oxidized wastewater. . 

The wastewater shall be considered adequately 
disinfected if the median number of coliform 
organisms in the effluent does not exceed 23 per 
100 milliliters, as determined from the 
bacteriological results of the last 7 days for 
which analyses have been completed, and the number 
of coliform organisms does not exceed 240 per 100 
milliliters in any two consecutive samples. 

Oxidized wastewater means wastewater in which the 
organic matter has been stabilized, is 
nonputrescible, and contains dissolved oxygen. 

Disinfected wastewater means wastewater in which 
the pathogenic organisms have been destroyed by 
chemical, physical or biological means. 

2. Reclaimed water used for the irrigation of parks, 
.playgrounds, schoolyards, golf courses adjacent to 
residential areas, and other areas where the 
public has similar access or exposure shall be at 
all times an adequately disinfected, oxidized, 
coagulated, clarified, filtered wastewater or a 
wastewater treated by a sequence of unit processes 
that will assure an equivalent degree of treatment 
and reliability. 
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The wastewater shall be considered adequately 
disinfected if the median number of coliform 
organisms in the effluent does not exceed 2.2 per - 
100 milliliters, as determined from the 
bacteriological results of the last 7 days for 
which analyses have been completed, and the number 
of coliform organisms does not exceed 23 per 100 
milliliters in any sample. 

A coagulated wastewater means an oxidized 
wastewater in which colloidal and finely divided 
suspended matter have been destabilized and 
agglomerated by the addition of suitable floc- 
forming chemicals or by an equally effective 
method. 

A filtered wastewater means an oxidized, 
coagulated, clarified wastewater which has been 
passed through natural undisturbed soils or filter 
media, such as sand or diatomaceous earth, so that 
the turbidity as determined by an approved 
laboratory method does not exceed an average 
operating turbidity of 2 turbidity units and does 
not exceed 5 turbidity units more than 5 percent 
of the time during. any 24-hour period. 

3. Reclaimed water used as a source of supply in a 
nonrestricted recreational impoundment (an 
impoundment of reclaimed water in which no 
limitations are imposed on body-contact water 
sport activities) shall be at all times an 
adequately disinfected, oxidized, coagulated, 
clarified, filtered wastewater. 

The wastewater shall be considered adequately 
disinfected if at some location in the treatment 
process the median number of coliform organisms 
does not exceed 2.2 per 100 milliliters and the 
number of coliform organisms does not exceed 23 
per 100 milliliters in more than one sample within 
..any 30-day period. The median value shall be 
determined from the bacteriological results of the 
last 7 days for which analyses have been 
completed. 
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4. Reclaimed water used as a source of supply in a 
restricted recreational impoundment (a body of 
reclaimed water in which recreation is limited to 
fishing, boating, and other non-body-contact water 
recreation activities) shall be at all times an 
adequately disinfected, oxidized wastewater. 

The wastewater shall be considered adequately 
disinfected if at some location in the treatment 
process the median number of coliform organisms 
does not exceed 2.2 per 100 milliliters, as 
determined from the bacteriological results of the 
last 7 days for which analyses have been 
completed. 

5. Reclaimed water used as a source of supply in a 
landscape impoundment (a body of reclaimed water 
which is used for aesthetic enjoyment or which 
otherwise serves a function not intended to 
include public contact) shall be at all times an 
adequately disinfected, oxidized wastewater. 

The wastewater shall be considered adequately 
disinfected if at some location in the treatment 
process the median number of coliform organisms 
does not exceed 23 per 100 milliliters, as 
determined from the bacteriological results of the 
last 7 days for which analyses have been 
completed. 

6. Reclaimed water shall not be directly used for 
uses other than those enumerated above until 
requirements for other uses have been established 
by this Board in accordance with Section 13523 of 
the California Water Code, unless the Board waives 
such requirements or finds that the above cited 
standards are applicable to these uses. 

7. Reclaimed water uses shall meet the requirements 
specified in the "Guidelines for Use of Reclaimed 
.WaterlV issued by the State Department of Health 
Services. 
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8. Reclaimed water used for irrigation shall be 
retained oh the areas of use and shall not be 
allowed to escape as surface flow except as 
provided for in a National Pollutant Discharge 
Elimination System Permit. 

For the purpose of this requirement, however, 
minor amounts of irrigation return water from 
peripheral areas shall not be considered a 
violation of this Order provided the discharge 
otherwise meets the requirements contained in a 
National Pollutant Discharge Elimination System 
Permit issued to the County Sanitation Districts 
of Los Angeles County (Whittier Narrows Water 
Reclamation Plant). 

9. Reclaimed water shall be applied at such a rate 
and volume as not t~ exceed vegetative demand and 
soil moisture conditions. Special precautions must 
be taken to prevent clogging of spray nozzles, to 
prevent overwatering and to exclude the production 
of runoff. Pipelines shall be maintained so as to 
prevent leaks. 

10. Reclaimed water used for irrigation shall not be 
allowed to run off into recreational lakes unless 
it meets the criteria for such lakes. 

C. General Requirements 

1. The discharge or use of raw or inadequately 
treated sewage at any time is prohibited. 

2. Reclaimed water shall not be used for irrigation 
during periods of extend rainfall and/or runoff. 

3. Standby or emergency power facilities and/or 
sufficient storage capacity shall be provided so 
that in the event of plant upset or outages, (due 
;to power faileur) or other causes, discharge of 
raw or inadequately treated sewage does not occur. 

4. Rhclaimed water use or disposal shall not result 
in earth movement in geologically unstable areas. 
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D. Provisions 

Adequate freeboard shall be maintained in 
reclaimed water storage pond to ensure that direct 
rainfall will not cause overtopping. 

Neither treatment of waste nor any reclaimed water 
use or disposal shall cause pollution or nuisance. 

Water reclamation and reuse or disposal shall not 
result in problems due to breeding of mosquitoes, 
gnats, midges, or other pests. 

Reclaimed water use or disposal sha1l"not impart 
tastes, odors, color, foaming, or other 
objectionable characteristics t~ receiving waters. 

Reclaimed water shall not contain any substance in 
c~ncentrations toxic to human, animal, or plant 
life. 

Odors of sewage origin shall not cause a nuisance. 

Reclaimed water use or disposal shall not cause a 
violation of any applicable water quality 
standards for receiving waters. adopted by this 
Board or the State Water Resources Control Board. 

A copy of these requirements shall be maintained 
at the reclamation and reclaimed water use 
facilities so as to be available at all times to 
~perating personnel. 

The Reclaimer must comply with all of the terms, 
requirements and conditions of this Order. Any 
violation of this Order constitutes a violation of 
the California Water Code, and is grounds for 
enforcement action, Order termination, Order 
revocation, and reissuance denial of an 
application for reissuance, or any combination 
;thereof. 

This Order may be modified, revoked and reissued, 
or terminated for cause. The filing of a request 
by the Reclaimer for a modification, revocation 
and reissuance, or termination, or a notification 
of planned changes or anticipated noncompliance 
does not stay any condition of this Order. . -. 
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This Order does not convey any property rights sf 
any sort, or any exclusive privilege. 

The Reclaimer shall furnish within a reasonable 
time, any infomation the Regional Board may 
request to determine whether cause exists for 
modifying, revoking and reissuing, or terminqting 
the Order. The Reclaimer shall also furnish to the 
Regional Board, upon request, copies of reaords 
requested to be kept by this Order. 

b 

The Reclaimer shall take all reasonable step~s to 
minimize or prevent any discharge that has a 
reasonable likelihood of adversely affecting human 
health or the environment. 

In the event of any change in name, ownership, or 
control of these waste treatment and reclamation 
facilities, the Reclaimer shall notify this Baard 
of such change and shall notify the succeeding 
owner or operator of the existence of this Order 
by letter, copy of which shall be forwarded to the 
Board. 

In accordance with Section 13522.5 of the Water 
Code, the Reclaimer shall file with this Regional 
Board a report of any material change sr proposed 
change in the character of the reclaimed water or 
its uses. 

The Reclaimer shall file with the Board technical 
reports on self monitoring work performed 
according to the detailed specifications contained 
in the Monitoring and Reporting Program, as 
directed by the Executive Officer. 

10. The Reclaimer shall notify this Board by telephone 
within 24 hours of any violations of reclaimed 
water use requirements or any adverse conditions 
;as a result of the use of reclaimed water from 
this facility; written confirmation shall follow 
within one week. 

11. The Reclaimer shall notify Board staff by 
telephone immediately of any conf irmed colif orm 
counts that could cause a violation of the 7-day 
median limit, including the date (s) thereof. This 
information shall be confirmed in the next 
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monitoring report; in addition, for any actual 
colifonn limit violations that occurred, the 
report shall also include the reasons for the high 
coliform results, the steps being taken to correct 
the problem (including dates thereof), and the 
steps being taken to prevent a recurrence. 

12. These requirements do not exempt the Reclaimer 
from compliance with any other laws, regulations, 
or ordinances which may be applicable; they do not 
legalize this reclamation facility, and they leave 
unaffected any further restraint on the use of 
reclaimed water which may be contained on other 
statutes or required by other agencies. 

13. The Reclaimer shall be responsible to insure that 
all users of reclaimed water comply with the 
specifications and requirements for such use. 

14. This Order does not alleviate the responsibility 
of the Reclaimer to obtain other necessary local, 
state, and federal permits to construct facilities 
necessary for compliance with this Order; nor does 
this Order prevent imposition of additional 
standards, requirements, or conditions by any 
other regulatory agency. Expansion of this 
facility from its current capacity shall be 
contingent upon issuance of all necessary permits, 
including a conditional use permit. 

15. Supervisors and operators of this publicly owned 
wastewater treatment plant shall possess a 
certificate of appropriate grade as specified in 
California Code of ~egulations, Title 23, Chapter 
3, Subchapter 14, Section 2455 and 2460. 

16. The Reclaimer shall provide to each user of 
reclaimed water from Whittier Narrows Water 
.Reclamation Plant a copy of these requirements, to 
be maintained at the user's facility so as to be 
available at all times to operating personnel. 

17. For any extension of the reclaimed water system, 
the Reclaimer shall submit a report detailing the 
extension for the approval of the Executive 
Officer. Following construction, as-built drawings 
shall be submitted to the Executive Officer for 
approval prior to use of reclaimed water. 

-10- 
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18. The requ i rements  p r e s c r i b e d  h e r e i n  do n o t  
author ize  t h e  commission of any a c t  causing i n ju ry  
t o  t h e  property of another ,  nor p ro t ec t  t h e  
Reclaimer from l i a b i l i t i e s  under f e d e r a l ,  s t a t e ,  
o r  l o c a l  laws. 

19 .  The R e g i o n a l  Board  a n d  o t h e r  a u t h o r i z e d  
represen ta t ives  s h a l l  be allowed: 

a .  En t ry  upon p r e m i s e s  where a r egu l a t ed  
f a c i l i t y  o r  a c t i v i t y  is loca ted  orbcondu@ted,  
o r  where r e c o r d s  a r e  k e p t  under  t h e  
condit ions of t h i s  Order; 

b. A c c e s s  t o  copy any records t h a t  a r e  kept  
under t h e  condi t ions  of t h i s  Order; 

c. To inspect  any f a c i l i t y ,  equipment ( inc luding 
monitoring and con t ro l  equipment), p r ac t i ce s ,  
o r  opera t ions  regula ted  o r  required  under 
this Order; and 

d. To photograph, sample, and monitor f o r  t h e  
purpose of assur ing  compliance with t h i s  
Order, o r  a s  otherwise authorized by t h e  
~ a l i f o r n i a  Water Code. 

20. The Reclaimer s h a l l  submit t o  t h i s  Board, within 
90 days of the e f f e c t i v e  d a t e  of t h i s  order ,  a 
r e p o r t  d e m o n s t r a t i n g  compl i ance  w i t h  t h e  
requirements spec i f i ed  i n  Chapter 3 ,  Division 4 ,  
T i t l e  22 ,  of Ca l i fo rn ia  Code of Regulations. 

21.  The Reclaimer s h a l l  submit t o  t h i s  Board, wi th in  
90 days of t h e  e f f e c t i v e  da t e  of t h i s  Order, a 
t echn ica l  r epo r t  on h i s  preventive ( f  a i l s a f e )  and 
con t ingency  ( c l e a n u p )  p l a n s  f o r  con t ro l l i ng  
accidenta l  d ischarges ,  and f o r  minimizing t h e  
e f f e c t  of such events .  The t echn ica l  r epo r t  

. should : 

[a) - Iden t i fy  t h e  pos s ib l e  sources of acc iden ta l  
l o s s ,  u n t r e a t e d  w a s t e  b y p a s s ,  and  
contaminated drainage- Loading and s to rage  
a reas ,  power outage, waste t rea tment  u n i t  
outage, and f a i l u r e  of process equipment, 
tanks  and p ipes  should be considered. 



(b) Fdvaluate the effectiveness present facilities 
and procedures and state when they become 
operational. 

(c) Describe facilities and procedures needed for 
effective preventive and contingency plans. 

(d) Predict the effectiveness of the proposed 
facilities and procedure and provide an 
implementation schedule containing interim 
and final dates when they will be 
constructed, implemented, or operational- 

This Board, after review of the technicil report, 
may establish conditions which it deems necessary 
to control accidental discharges and to mininize 
the effects of such events. Such conditions may 
be incorporated as part of this order, upon notice 
to the Reclaimer. 

I, Robert P. Ghirelli, ~xecutive Officer, do hereby certify that 
the foregoing is a full, true, and correct copy of an Order 
adopted by the California Regional Water Quality Control Board, 
Los Angeles Regicn, on Cetaker 24, 1988. 

Executive Officer 



STATE OF CALIFORNIA 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGEtES REGION 

MONITORING AND REPORTING PROGRAM NO. 6844 
FOR 

COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY 
(Whittier Narrows Water Reclamation Plant) 

(File No. 88-40) 

The discharger shall implement this monitoring program on the 
effective date of this Order. All monitoring reports shall be 
submitted monthly, by the fifteenth day of the second mbnth 
following each monthly sampling period. The first monitoring report 
under this program shall be submitted by December 15, 1988. 

Quarterly effluent analyses shall be performed during the months of 
February, May, August, and November. Weekly effluent analyses shall 
be performed on different weekdays during each month. 

By March 5 of each year, the Reclaimer shall submit an annual 
report to the board. The report shall contain both tabular and 
graphical summaries of the monitoring data obtained during the 
previous year. In addition, the Reclaimer shall discuss the 
compliance record and the corrective actions taken or planned Mhich 
may be needed to bring the discharge into full compliance with the 
requirements. 

Values obtained for the NPDES monitoring report during periods of 
discharge to surface waters may be reported here in lied of 
duplicate testing, if representative. However, non-NPDES aelf- 
monitoring reports shall be submitted separately from the NPDES 
monitoring reports. 

Reclaimed Water Monitorinq 

A sampling station shall be established where representative 
samples of reclaimed water can be obtained. Reclaimed water saqples 
may be obtained at a single station provided that station is 
representative of the quality at all discharge points. Each 
sampling station shall be identified. The following shall 
constitute the reclaimed water monitoring program for reclaimed 
water used as described in the Water Reclamation Requirements: 
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Minimum 
Type of Frequency 

Constituent Units Sam~le of Analvsis 

IJTurbidity~ NTU continuous ----- 
-' Total flowZ/ gallon continuous ----- 
/~oliform groupu MPN/100ml grab daily 

pH units grab daily 
&ztal dissolved solids mg/ 1 24-hr composite monthly 
khloride m9/ 1 24-hr composite monthly 
~ - ~ ~ - O = !  -- mg/l 24-hr composite monthly 
Fluoride mg/ 1 24-hr composite monthly 
ul-faf e 3 mg/ 1 24-hr composite monthly 
BOD* 20'~ mg/ 1 24-hr composite weekly 

-+ail and grease mg/l grab monthly 
/suspended solids mg/l 24-hr composite daily 

1 Settleable solids ml/l grab daily 
&itrate-N plus m9/ 1 24-hr composite monthly 

Nitrite-N 
 arsenic mg/ 1 24-hr composite quarterly 
+-Barium mg/l 24-hr composite quarterly 
-4admium mg/ 1 24-hr composite quarterly 
-Chromium m9/ 1 24-hr composite quarterly 
-+Lead m9/ 1 24-hr composite quarterly 
-)IIercury mg/l 24-hr composite quarterly 
--Selenium m9/ 1 24-hr composite quarterly , 
Silver mg/ 1 24-hr composite quarterly 

-rSTyanide mg/l 24-hr composite quarterly 
f~itrate mg/ 1 24-hr composite quarterly 
4luoride ,> mg/l 24-hr composite quarterly 
daafoactivity pCi/l 24-hr composite quarterly 
--Total identifiable 
chlorinated 
hydrocarbons ug/l grab quarterly 

Priority Pollutants ug/l grab semi-annually 

I 
l~equired only for applications having a turbidity limit. The 
average value recorded each day and amount of time that 5 
exceeded each day shall be reported. Turbidity samples 

I , obtained anywhere in the treatment process subsequent 
filtration procedure. 

2~hall report the daily volume of reclaimed water used 
site of use. 

3~amples shall be obtained at some point in the treatment 

NTU was 
may be 
to the 

at each 

process 
at a time when wastewater flow and characteristics are most 
demanding on the treatment facility and disinfection procedures. 
The location(s) of the sampling point(s) and any changes thereto 
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must be approved by the Executive Officer, and proposed changes 
shall not be made util such approval has been granted. If 
reclaimed water is used for irrigati~n of golf coutses, 
cemeteries, freeway landscapes, parks, pbaygrounds, schoolyhrds, 
or other areas where the public has similar access or exposure, 
samples shall be obtained subsequent to the chlorination 
procedure. Colifonn values obtained- must meet the 
strictest requirement specified for all uses during periods of 
multiple use, unless separate coliform analyses are obtained at 
each particular point of use. 

General Provisions for Sam~lina and Analvsis 

All sampling, sample preserration, and analyses shall be performed 
in accordance with the latest edition of "Guidelines Establishing 
Test Procedures for Analysis of  pollutant^^^, promulgated by the 
United States Environmental Protection Agency. 

All chemical, bacteriological, and bioassay analyses shall be 
conducted at a laboratory certified for such analyses by the State 
Water Resources Control Board or approved by the Executive Officer. 

General Provisions for Re~ortinq 

For every item where the requirements are not met, the Reclaimer 
shall submit a statement of the actions undertaken or proposed 
which will bring the discharge into full compliance with 
requirements at the earliest time and submit a timetable for 
correction. 

The Reclaimer shall maintain all sampling and analytical results, 
including strip charts; date, exact place, and time of sampling; 
dates analyses were performed; analyst's name; analytical 
techniques used; and results of all analyses. Such records shall be 
retained for a m i n i m  of three years. This period of retention 
shall be extended during the course of any unresolved litigation 
regarding this discharge or when requested by the Board. 

In reporting the monitoring data, the Reclaimer shall arrange the 
data in tabular ;form so that the date, the constituents, and the 
concentrations are readily discernable. The data shall be 
summarized to demonstrate compliance with Water ~eclamation 
Requirements and, where applicable, shall include results of 
receiving water observations. 

The Reclaimer shall file a report with this Board describing the 
purposes for which reclaimed water from this facility is used, 
estimating quantities used for each type of use, depicting on a map 
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p r  drawing t h e  a r e a ( s )  of use,  and s t a t i n g  t h e  name and address of 
each u s e r  of reclaimed water i f  o the r  than t h e  Reclaimer. This 
r e p o r t  s h a l l  be updated a t  l e a s t  annually,  and s h a l l  be included 
pi th  t h e  annual r epo r t  due March 5 of each year. 

Each monthly r epo r t  s h a l l  include a statement t h a t  a l l  reclaimed 
w a t e r  was used only a s  spec i f i ed  i n  t h e  requirements during t h e  
;month. 

I f  no water  was de l ivered  f o r  reuse  during t h e  month, t h e  repor t  
s h a l l  so  s t a t e .  

Monitoring r epo r t s  s h a l l  be signed by: 

a. I n  the case  of corpora t ions ,  by a p r i nc ipa l  executive 
o f f i c e r  a t  l e a s t  of t h e  l e v e l  of vice-president o r  h i s  duly 
a u t h o r i z e d  r e p r e s e n t a t i v e ,  i f  such represen ta t ive  is 
responsib le  f o r  t h e  ove ra l l  operat ion of t h e  f a c i l i t y  from 
which discharge o r i g ina t e s ;  

b. I n  t h e  case  of a par tnership ,  by ' a  general  pa r tne r ;  

t h e  case  s o l e  p ropr ie to r sh ip ,  t h e  p ropr ie to r ;  

d. I n  t h e  case  of municipal, s t a t e  o r  o the r  publ ic  f a c i l i t y ,  by 
e i t h e r  a p r i nc ipa l  execut ive  o f f i c e r ,  ranking elected 
o f f i c i a l ,  o r  o the r  duly author ized  employee. 

Each r e p o r t  s h a l l  contain the following completed declara t ion:  

1 "1 d e c l a r e  under penal ty of pe r j u ry  t h a t  t h e  foregoing is true 
and c o r r e c t .  

Executed on t h e  day of a t  

(Signature) 

- ( T i t l e )  " 

Ordered by (h l i  - - - 
ROBERT P. GHIRELLI, D.Env. 
Executive Of f ice r  

Date: October  2 4 ,  1988 



STATE OF CALIFORNIA PETE WILSON. Gorsrn 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD- 
'OS ANGELES REGION 

CENTRE PLAZA DR!VE 
. QNTEREY PARK, CA 91754-2156 
2 13) 2.%5-7500 

Mr. Charles W. 'carry 
Chief Engineer and Gener?! Manager 
County Sanitation Districts sf L c s  Angeles O u U f l t y  
P.O. Box 4998 
Whittier, CA 90607-4998 

John W. Norman 
General Manager 
Central and West Basin Water Replenishment District 
12621 E. 166th Street 
Cerritos, CA 92701 

Mr. T.A. Tidemanson 
Director of Public Works 
Los Angeles County Department of Public Works 
900 South Fremont Avenue 
Alhambra, CA 91830-1331 

WATER RECLAMATION REQUIREMENTS - RIO HONDO & SAN GABRIEL RIVER 
SPREADING GROUNDS, MONTEBELLO FOREBAY AREA (FILE NO. 71-67) 

Reference is made to our letter dated August 15, 1991, which 
transmitted a draft of ten tive requirements for your ground water 
recharge project using rec % imed water. 
Pursuant to Division 7 of the California Kater Code, this 
California Regional Water Quality Control Board, at a public 
meeting held on September 9, 1991, reviewed these tentative revised 
requirements, considered all factors in the case, and adopted Order 
No. 91-100 (copy attached) relative to this project. 

You are required to implement the monitoring program as stated in 
the Monitoring and Reporting Program on the effective date of the 
Order. All Monitoring reports should be sent to the Regional Board, 
Attn: Technical Supwort Unit. 

Please reference all technical and monitoring reports to our 
Compliance File No. 5728. We would appreciate it if you would not 
combine other reports, such as progress or technical reports, with 
your monitoring reports but would submit each type of report as a 
separate document. 

,- 

hi, I S ~  d+ \* 
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If you have any questions,  lease cab1 Gregg RMey at (213) 266- 
7547. 

Senior Water Resource 
Control Engineer 

Enclosures 

cc: 

State Water Resources Control Board, Division of Water 
Quality, Attn: Archie Matthews 

State Water Resources Control Board, Office of Chief Counsel, 
Attn : Jorge Leon 

Department of Water Resources 
Department of Fish and Game, Region 5 
Department of Health Services, Sanitary Engineering Branch, 

Sacramento; Attn: Mr. Peter Rogers, Chief, 
Department of Health Services, Public Water Supply Branch, 

Attn: Gary Yamamoto 
Department of Health Services, Public Water Supply Branch, 

Attn: Frank Hamamura 
Department of Health Services, Environmental Management Branch, 

Attn: Michael Kiado 
U.S. Army Corps of Engineers 
South Coast Air Quality Management District 
Los Angeles County, Department of Health Services, Environmental 

Health - Health Facilities 
Los Angeles County, Department of Public Works, Waste Management 

'Division 
Los Angeles County, Department of Parks & Recreation 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 
City of 

Cerritos 
Commerce 
Compton 
Compton, Municipal Water Department 
Downey 
Huntington Park 
La kewood 
La Verne 
Long Beach, Water Department 
Los Angeles, Department of Water and Power 
Lynwood, Department of Public Works 
Maywood 
Montebello 
Norwalk 
Paramount 
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City of Pic0 Rivera 
City of Signal Hill 
City of South Gate 
City sf Vernon 
City of Whittier 
Central Basin Municipal Water District 
Central Basin Water Association 
Dominguez Water Company 
Dominguez Water Corporation 
La Habra h eights County Water District; Attn: Mr. James E. Frei 
Metropolitan Water District of Southern California 
Montebello Land & Water Company Mr. William F. Smith, Gen. 
San Gabriel Municipal Water District 
San Gabriel Valley Water Company 
Southern California Water Company 
Upper San Gabriel Valley Municipal Water District; Attn: Timothy 

C. Jochem 
West Basin Municipal Water District 
Bookman-Edmonston Engineering, Inc. 
HYA Consulting Engineers; Attn: C. Jerry Gantney 



State of California 
CALT FORiq I A  REGPCMAL WATER QUALITY CONTROL BOARD, LQS ANGELES REGlOP' 

ORDER NO. 91-108 

WATER RECLAMATION REQUIREMENTS FOR 
GROUND WATER RECHARGE 

FOR 

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS 
COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY 
CENTRAL AND WEST BASIN WATER REPLENISHMENT DISTRICT 
(Rio Hondo & San Gabriel River Spreading Grounds) 

(FILE NO., 71-67) 

The California Regional Water Quality Control Board, Los Angeles 
Region, finds : 

Los Angeles County Department of Public Works, County 
Sanitation Districts of Los Angeles County, and Central 
and West Basin Water Replenishment District (hereinafter 
called the Reclaimer as a whole) reclaim water for ground 
water recharge at Rio Hondo and San Gabriel River 
Spreading Grounds under water reclamation requirements 
contained in Order No. 87-40 adopted by this Board on 
March 23, 1987. 

2. County Sanitation Districts of Los Angeles County 
(Districts) operate the Pomona Water Reclamation Plant 
at 295 Humane Way, Pomona, California; the San Jose Creek 
Water Reclamation Plant at 1965 South Workman Mill Road, 
Whittier, California; and the Whittier Narrows Water 
~eclamation Plant at 301 North Rosemead Boulevard, El 
Monte, California. 

3. Wastewater treatment at the San Jose Creek and Whittier 
Narrows Plants consists of primary sedimentation, 

- activated sludge biological treatment, secondary 
> clarification, coagulation, inert media filtration, 

chlorination and dechlorination. Wastewater treatment 
at the Pomona Plant is similar except no coagulation 
occurs and carbon filtration is used along with inert 
media filtration. All solids separated from the 
wastewater at each plant are returned to the trunk sewer 
for final treatment and disposal at the Districtsu Joint 

, I  '.. Water ~ollution Control Plant. , - 
/ 4. Effluent from three plants is discharged to surface 

? waters or reclaimed for irrigation and industrial process 
i I _ -- , purposes. These discharges are subject to separate 

-1- Revised August 27, 1991 



Los Angeles  County Department o f  
P u b l i c  Works e t .  a l e  

F i l e  No 

N a t i o n a l  P o l l u t a n t  Discharge E l i m i n a t i o n  System 
p e r m i t s  and wate r  r ec l ama t ion  r equ i r emen t s .  

(NPDES) 

A p o r t i o n  of  t h e  e f f l u e n t  d i s c h a r g e d  t o  s u r f a c e  wa te r s  
is d e l i v e r e d  to t h e  Los Angeles County Department of  
P u b l i c  lJarks s p r e a d i n g  f a c i l i t i e s  f o r  ground water  
r e c h a r g e .  The C e n t r a l  r nd W e s t  Bas in  Water Heplenl  shment 
D i s t r i c t  (CWBWRD) pu rchases  t h e  e f  f Zuent from t h e  San 
J o s e  Creek Water Reclamat ion-  P l a n t  and t h e  W h i t t i e r  
Narrows Water Reclamation P l a n t  from t h e  D i s t r i c t s  f o r  
ground wa te r  r echa rge  th rough  t h e  Rio  Honda and San 
G a b r i e l  Spreading Grounds. The 'Rio Hondo and San ~ a b r i e l  
R ive r  Spread ing  Grounds, l o c a t e d  i n  t h e  Montebel lo  
Forebay o f  t h e  C h t r a l  Basin ,  a r e  owned and o p e r a t e d  by 
t h e  Los Angeles county  Department o f  P u b l i c  Works 
(LACDPW) . 
The Montebel lo  Forebay a r e a  e x t e n d s  southward from t h e  
W h i t t i e r  Narrows and c u r r e n t l y  is t h e  most impor t an t  a r e a  
of  r e c h a r g e  i n  t h e  C e n t r a l  Basin.  Ten f resh-water -bear ing  
a q u i f e r s  u n d e r l i e  t h e  Montebello Forebay a r e a :  Gaspur, 
A r t e s i a ,  Expos i t ion ,  Gage, Gardena, H o l l y d a l e ,  J e f f e r s o n ,  
Ly-nwood, S i l v e r a d o ,  and Sunnyside.  

The Recla imer  a l s o  u s e s  bo th  l o c a l  water ( d r y  weather  
r u n o f f ,  r i s i n g  wa te r  (when it o c c u r s )  , and s to rm wa te r )  
and imported wate r  f o r  ground w a t e r  r e c h a r g e  a t  t h e  
s p r e a d i n g  a r e a s .  CWBWRD pu rchases  t h e  impor ted  wate r  
and LACDPW sp reads  it. 

Order  No. 87-40 p r o v i d e s  t h a t  t h e  maximum q u a n t i t y  of  
r ec l a imed  water  s p r e a d  i n  any one w a t e r  y e a r  (October  
t h rough  t h e  fo l lowing  September) s h a l l  n o t  exceed 50,000 
a c r e - f e e t  ( A F )  o r  50 p e r c e n t  of  t h e  t o t a l  i n f low i n t o  t h e  
Montebe l lo  Forebay f o r  t h a t  y e a r ,  whichever  is less. 

The Recla imer  h a s  r e q u e s t e d  t h a t  Order  No. 87-40 be 
mod i f i ed  a s  fo l lows:  

The a v e r a g e  q u a n t i t y  o f  rec la imed w a t e r  s p r e a d ,  based on 
a r u n n i n g  3-year ave rage ,  s h a l l  n o t  exceed 50,000 A F  p e r  
yea r .  The maximum q u a n t i t y  o f  r ec l a imed  wa te r  s p r e a d  i n  
any one water  y e a r  s h a l l  n o t  exceed  60,000 A F  o r  50 
p e r c e n t  of t h e  t o t a l  i n f low i n t o  t h e  Montebel lo  Forebay 
f o r  t h a t  y e a r ,  whichever is less ;  a d d i t i o n a l l y ,  t h e  
maximum q u a n t i t y  of rec la imed w a t e r  s p r e a d  i n  any 3-year 
p e r i o d  s h a l l  n o t  exceed 150,000 AF and 35 p e r c e n t  of  t h e  
t o t a l  i n f low a l l  s o u r c e s  i n t o  t h e  Montebe l lo  Forebay 
d u r i n g  t h a t  pe r iod .  
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Section 60320 of the State Water Reclamation Criteria 
(Article 5.1, Chapter 3, Division 4, Title 22 of the Code 
of ~alifornia Regulations) specifies that the State 
Department of Health Services (DHS) shall provide 
recommendations to the Regional Board on proposed 
expansions of existing ground water recharge projects. 
These recommendations shall be based on all relevant 
aspects of the project including: treatment provided, 
effluent quality and quantity; spreading area operations, 
soil characteristics, hydrogeology, residence time, and 
distance to withdrawal. The DHS did concur with the 
proposed change of ground water recharge. 

Section 13523 of the California Water Code provides that 
a regional board, after consulting with and receiving the 
recommendations of the State Department of Health 
Services and after determining such action to be 
necessary to protect the public health, safety, or 
welfare, shall prescribe water reclamation requirements 
for treated wastewater which is used or proposed to be 
used as reclaimed water. Section 13523 further provides 
that such requirements shall conform to the statewide 
Water ~eclamation Criteria. 

The use of reclaimed water from the Pomona, San Jose 
Creek and Whittier Narrows Water Reclamation Plants for 
ground water recharge could affect the public health, 
safety, or welfare, and requirements for such use are 
therefore necessary. 

The Board adopted a revised Water Quality Control Plan 
for the Los Angeles River Basin on November 27, 1978. 
The Plan contains water quality objectives for ground 
water in the Central Hydrologic Subarea which is part of 
the Coastal Plain of Los Angeles County. 

The beneficial uses of the ground waters in the Coastal 
Plain of Los Angeles County are municipal and domestic 
supply, agricultural supply, industrial service supply, 
and industrial process supply. 

The requirements contained in this Order, as they are 
met, will be in conformance with the goals of the 
Wastewater ~eclamation Criteria and Water ~uality Control 
Plan for the Los Angeles River Basin. 

These revised water reclamation requirements are being 
adopted for an ongoing project, and as such, this action 
is exempt from the provisions of the California 
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Environmental Quality Act (Public Resources Code, Section 
21100 et seq.) in accordance with Section 15261, Chapter 
3, Title 14, Code of California Regulations. 

The Board has notified the dischargers and interested agencies and 
persons sf its intent to revise requirarnezTs for the UPP of 
reclaimed water for ground water recharge and has provided them 
with an opportunity to submit their written views and 
recommendations. 

The Board in a public meeting heard and considered all comments 
pertaining to this use of reclaimed water. 

IT IS HEREBY ORDERED, that county Sanitation Districts of Los 
Angeles County, Central and West Basin Water Replenishment 
District, and Los Angeles County Department of Public Works shall 
comply with the following: 

A. Reclaimed Water Limitations 

, 1. Reclaimed water discharged for ground water recharge 
shall be limited to treated municipal wastewater only, 
as proposed. 

2. Reclaimed water discharged for ground water recharge 
shall not exceed the following limits: 

Discharse Limitations 
3 0-Day 7-Day Daily 

Constituent Units Averase Averaqe Maximum 

- Fluoride 
Chloride 
Boron 

- N03+N02 as N 
Sulfate 
Settleable solids 
'Suspended solids 
Total dissolved 
solids 

' Oil and grease 

, 3. Reclaimed water discharged for ground water recharge 
shall at all times be adequately disinfected. For the 
purposes of this requirement, reclaimed water shall be 
considered adequately disinfected if the median number 
of coliform organisms at some point in the treatment 
process does not exceed 2.2 per 100 milliliters, and the 
number of coliform organisms does not exceed 23 per 100 
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mil l i l i ters  i n  more than  one sample w i t h i n  any 30-day 
per iod .  The median va lue  s h a l l  be de te rmined  from samples  
taken on seven  sampling d a y s  each week, a t  l e a s t  one 
sample p e r  sampling day,  c o l l e c t e d  a t  a t ime when 
wastewater f l ow and c h a r a c t e r i s t i c s  are most demanding 
on t h e  t r e a t m e n t  f a c i l i t i e s  and d i s i n f e c t i o n  procedures .  

Reclaimed w a t e r  d i scha rged  f o r  ground wa te r  r echa rge  
s h a l l  have r e c e i v e d  t r e a t m e n t  - e q u i v a l e n t  t o  t h a t  o f  a 
f i l t e r e d  was tewater .  F i l t e r e d  was tewater  means a n  
ox id ized ,  c o a g u l a t e d ,  c l a r i f i e d  was tewater  which h a s  been 
passed through n a t u r a l  und i s tu rbed  s o i l s  o r  f i l t e r  media, 
such a s  sand or  diatomaceous e a r t h ,  s o  t h a t  t h e  t u r b i d i t y  
a s  determined by an  approved l a b o r a t o r y  method does  n o t  
exceed an  a v e r a g e  o p e r a t i n g  t u r b i d i t y  o f  2 t u r b i d i t y  
u n i t s  and d o e s  n o t  exceed 5 t u r b i d i t y  u n i t s  more t h a n  5 
pe rcen t  o f  t h e  t i m e  du r ing  any 24-hour p e r i o d .  

For t h e  purpose  of  t h i s  requi rement ,  c a r b o n  f i l t r a t i o n  
may be a c c e p t e d  i f  i n  t h e  judgement of t h e  Execut ive  
O f f i c e r  it c a n  be demonstra ted t o  produce  an e q u i v a l e n t  
q u a l i t y  wastewater .  Nothing h e r e i n  s h a l l  be cons t rued  
t o  prevent  t h e  use  of  any a l t e r n a t i v e  t r e a t m e n t  
p r o c e s s ( e s )  p rovided  t h a t  t h e y  can be demons t ra ted  t o  t h e  
s a t i s f a c t i o n  of  t h e  Execut ive  O f f i c e r  t o  ach ieve  
compliance w i t h  t h e  rec la imed water l i m i t a t i o n s  and 
requirements .  

The pH of  rec la imed water  d i scha rged  f o r  ground w a t e r  
recharge  s h a l l  a t  a l l  t i m e s  be  w i t h i n  t h e  range 6 .0  t o  
9 .0 .  

The t empera tu re  of  reclaimed wa te r  d i s c h a r g e d  f o r  ground 
water  r e c h a r g e  s h a l l  no t  exceed 100°F. 

Reclaimed w a t e r  s h a l l  n o t  c o n t a i n  t r a c e  c o n s t i t u e n t s  i n  
c o n c e n t r a t i o n s  i n  excess  o f  v a l u e s  c o n t a i n e d  i n  t h e  
c u r r e n t  e d i t i o n  of C a l i f o r n i a  d r i n k i n g  w a t e r  s t a n d a r d s  
o r  i n  e x c e s s  o f  a c t i o n  l e v e l s  e s t a b l i s h e d  by t h e  S t a t e  
Department o f  Hea l th  S e r v i c e s  a s  de te rmined  by a running  
annual ave rage .  

Reclaimed water d i scharged  s h a l l  n o t  c a u s e  a measurable 
i n c r e a s e  i n  o r g a n i c  chemical  con taminan t s  i n  t h e  ground 
water .  
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Quan t i t v  L i m i t a t i o n  

The average  q u a n t i t y  o f  rec la imed w a t e r  s p r e a d ,  based on a 
running 3yyear  ave rage ,  s h a l l  n o t  exceed 50,000 AF p e r  y e a r .  
The maximum q u a n t i t y  sf rec la imed w a t e r  s p r e a d  i n  any one 

, ,, water y e a r  s h a l l  n o t  exceed 60,003 AF cr 50 p e r c e n t  of  $be 
t o t a l  i n f low i n t o  t h e  Montebel lo  Fsrebay  f o r  t h a t  y e a r ,  
whichever is less; a d d i t i o n a l l y ,  t h e  maximum q u a n t i t y  o f  
rec la imed wa te r  s p r e a d  i n  any 3-year p e r i o d  s h a l l  n o t  exceed 
150,000 A F  and 35 p e r c e n t  of t h e  t o t a l  i n f l o w  a l l  sou rces  i n t o  
t h e  Montebel lo  Forebay d u r i n g  t h a t  p e r i o d .  

C. General  Recruirements 

/ 1. Reclaimed water  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  cause  odor s ,  Color ,  p e r s i s t e n t  foaming, o r  
o t h e r  o b j e c t i o n a b l e  c h a r a c t e r i s t i c s  i n  t h e  r e c e i v i n g  
wa te r s .  

' 2 .  Reclaimed wa te r  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  c o n t a i n  any s u b s t a n c e s  i n  c o n c e n t r a t i o n s  t o x i c  
t o  human, an imal ,  p l a n t ,  o r  a q u a t i c  l i f e .  

, / 3 .  Reclaimed wa te r  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  c o n t a i n  v i s i b l e  o i l  o r  g r e a s e ,  and s h a l l  n o t  
cause  t h e  appearance  of g r e a s e ,  o i l  o r  o i l y  s l i c k ,  o r  
p e r s i s t e n t  foam i n  t h e  r e c e i v i n g  w a t e r s  o r  on channe l  
banks,  w a l l s ,  i n v e r t s  o r  o t h e r  s t r u c t u r e s .  

~ ' 4 .  Reclaimed wa te r  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  damage wate r  c o n s e r v a t i o n  o r  f l o o d  c o n t r o l  
s t r u c t u r e s  o r  f a c i l i t i e s .  

, 5 .  Reclaimed water  d i s c h a r g e d  f o r  ground w a t e r  r echa rge  t o  
f l o o d  c o n t r o l  c h a n n e l s  o r  w a t e r c o u r s e s  s h a l l  n o t  r e s u l t  
i n  problems due t o  b reed ing  o f  mosqui toes ,  g n a t s ,  midges 
o r  o t h e r  p e s t s .  

i 6 .  Reclaimed wa te r  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  c a u s e  t h e  growth o f  u n d e s i r a b l e  organisms i n  
t h e  r e c e i v i n g  waters. 

/ 7 .  Reclaimed wa te r  d i s cha rged  f o r  ground w a t e r  r e c h a r g e  
s h a l l  n o t  i n c r e a s e  t h e  n a t u r a l  t u r b i d i t y  o f  t h e  r e c e i v i n g  
w a t e r s  a t  t h e  t i m e  o f  d i s c h a r g e .  

'Y 8. Reclaimed wa te r  d i s cha rged  f o r  ground water r e c h a r g e  
s h a l l  n o t  cause  t h e  format ion  o f  s l u d g e  d e p o s i t s .  
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- 9. Reclaimed water discharged for ground water recharge 
shall not cause a violation of any applicable water 
quality standard for receiving waters adopted by this 
Board or the State Water Resources Control Board. 

,/ 10. The discharge of any radialsgbcal, chemical, or 
-1 e biological warfare agent or high level radiological waste 

I is prohibited. 
I - 

D. Provisions 

1. Any discharge of reclaimed water at any point (s) other 
than specifically described in this Order is prohibited, 
and constitutes a violation of the Order. 

2. After notice and opportunity for a hearing, this Order 
may be terminated or modified for cause, including, but 
not limited to: 

a. Violation of any term or condition contained in this 
Order; 

b. Obtaining this Order by misrepresentation, or 
failure to disclose all relevant facts; 

c. A change in any condition that requires either a 
temporary or permanent reduction or elimination of 
the authorized discharge. 

3. This Order may be modified, revoked and reissued, or 
terminated for cause. The filing of a request by the 
discharger for a modification, revocation and reissuance, 
or termination, or a notification of planned changes or 
anticipated noncompliance does not stay any condition of 
this Order. 

4. The discharger shall furnish, within a reasonable time, 
any information the Regional Board may request to 
determine whether cause exists for modifying, revoking 
and reissuing, or terminating this Order. The discharger 
shall also furnish to the Regional Board, upon request, 
copies of records required to be kept by this Order. 

5. The discharger shall take all reasonable steps to 
,- minimize or prevent any discharge that has a reasonable 
f .  likelihood of adversely affecting human health or the 

environment. 
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6. Bypass (the'lntentional diversion of waste streams from 
any portion of a treatment facility) is prohibited. The 

I ,( , Regional Board may take enforcement action against the 
discharger for bypass unless: 

a. Bypass was unavoidable to prevent loss sf life, 
personal injury, or severe property damage. (Severe 
property damage means substantial physical damage 
to property, damage to the treatment facilities that 
causes them to become inoperable, or substantial and 
permanent loss of natural resources that can 
reasonably be expected to occur in the absence of 
a bypass. Severe property damage does not mean 
economic loss caused by delays in production.); 

b. There were no feasible alternatives to bypass, such 
as the use of auxiliary treatment facilities, 
retention of untreated waste, or maintenance during 
normal periods of equipment down time. This 
condition is not satisfied if adequate back-up 
equipment should have been installed in the exercise 
of reasonable engineering judgment to prevent a 
bypass that could occur during normal periods of 
equipment downtime or preventive maintenance; and 

c. The discharger submitted a notice at least ten days 
in advance of the need for a bypass to the Regional 
Board. 

The discharger may allow a bypass to occur that does not 
cause reclaimed water limitations to be exceeded, but 
only if it is for essential maintenance to assure 
efficient operation. In such a case, the above bypass 
conditions are not applicable. 

The discharger shall submit notice of an unanticipated 
bypass as required in Standard Provision, Item 17. 

7. This Order includes "Standard Provisions Applicable to 
Waste Discharge Requirements." 
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J" E. Rescission 

Order No. , 87 -40  adopted by t h i s  Board on March 23, 1987, is  
hereby rescinded. 

I ,  Robert P. ~ h i r e l l i ,  Executive Off ice r ,  do hereby c e r t i f y  t h a t  
t h e  foregoing is a f u l l ,  t r u e ,  and c o r r e c t  copy o f  an Order adopted 
by t h e  Ca l i fo rn ia  Regional Water Qual i ty  Control Board, Los Angeles 
Region on September 9, 1991. 

ROBERT P. GHIRELLI, D. Env. 
Executiv@ Off icer  



State of California 
CALIFOmJIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGELES REGION 

MONITORING AND REPORTING P R O E M  NO. 5728 
FOR 

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS 
COUNTY SANITATION DISTRICTS OF LOS ANGELES COUNTY 
CENTRAL AND WEST BASIN WATER REPENFSHMENT BESTRICT 
(Hio Hand0 & San Gabriel River Spreading Grounds) 

(FILE NO. 71-67).. 

The Reclaimer shall implement this monitoring program on the 
effective date of the Order. All monitoring reports shall be 
submitted monthly, by the fifteenth day of the second month 
following each monthly sampling period. The first monitoring report 
under this program is due by October 15, 1991. 

;, By December 15 of each year, the Reclaimer shall submit an annual 
- report to the Board. The report shall contain both tabular and 

graphical summaries of the monitoring data obtained during the 
previous water year. In addition, the Reclaimer shall discuss the 
compliance record and the corrective actions taken or planned which 
may be needed to bring the discharge into full compliance with the 
water reclamation requirements. 

Bimonthly analyses shall be performed during months of February, 
April, June, August, October, December. Quarterly reclaimed water 
and ground water analyses and/or measurements shall be performed 
during the months of February, June, August, and December. Semi- 
annual analyses on ground water samples shall be performed during 
the months of June and December. 

If no water was reclaimed during the reporting period, the 
monitoring report shall so state. 

Each monitoring report shall state whether or not there was any 
change in the discharge as described in the Order during the 
reporting period. 

Flow Measurement 

For recharge water monitoring the estimated quantities of 
individual water supplies spread in each of the spreading grounds 
on the day of intake water sampling shall be reported. Estimated 

\ , ,  quantities of all inflows to the Montebello Forebay shall be 
included in the annual monitoring report together with the 
calculated percentage of reclaimed water to total inflow for the 
year. 
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Recharse Water Monitorinq 

A sampling station shall be established for each point of discharge 
from the Pomona, San Jose Creek, and Whittier Narrows Water 
Reclamation Plants and for each point of intake %o Rio Hondo spread 
ground and San Gabriel River spreading ground. These sampling 
stations shall be located where representative water samples can 
be obtained. Intake water samples may be obtained at a single 
station provided that station is representative of the water 
quality at all intake points. 

All sampling, sample preservation, and analyses must be conducted 
according to test procedures under 4 0  CFR Part 136, except for 
samples taken from production wells which will be tested under 
requirements of Title 22 of the California Code of Regulations. 

Analysis method used shall be such that no detection 1imi.t~ are 
higher than Maximum Contaminant Levels of Drinking Water Standards 
or Action Levels. For any constituents or parameters where the 
detection limits specified in these test procedures are higher than 
the State Department of Health Services' "~rinking Water Standardsg1 
or "action levelsn, the proposed method (s) and procedure (s) of 
analyses must be approved, in writing, by the Executive Officer 
prior to the use of such methods and procedures. 

The following shall constitute the water monitoring program: 

Constituent 
MinimumFrequency 

Units Type of Sample of ~nalvsis' 

Total dissolved mg/ 1 24-hr. composite monthly 
solids 

MAJOR MINERALS 
Calcium 
Magnesium / 
Sodium 
Potassium 
Chloride 
Boron 
Hardness ' 
Alkalinity / 
Fluoride 

composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

 o or intake water minimum frequency of analysis should be 
monthly for the first year after the effective date of the Order 
and quarterly thereafter. 
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Constituent Units TYDe of Samwle 

Carbonate mg/ 1 24-hr. composite 
Bicarbonate mg/ 1 24-hr. composite 
Sulfate W/ 1 24-kr. csmpcaite 

NITROGEN - 
Nitrate-N mg/ 1 24-hr. composite 
Nitrite-N mg/ 1 24-hr. composite 
Ammonia Nitrogen mg/ 1 24-hr. composite 
Organic Nitrogen mg/ 1 24-hr. composite 

OXIDANTS AND REDUCTANTS 

Chemical Oxygen mg/ 1 24-hr. composite 
Demand 

Biochemical Oxygen mg/l 24-hr. composite 
Demand 

Total Organic Carbon mg/l 24-hr. composite 

BASE/NEUTRAL EXTRACTABLE ORGANICS 

Bis (2-ethylhexyl) ug/l 
phthalate 

Phenanthrene ug/ 1 
Fluoranthene ug/ 1 
Aroclor 1242 ug/ 1 
Aroclor 1 254 W/ 1 
PCBs Ug/ 1 

ACID EXTRACTABLE ORGANICS 

1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,3,4-Trichlorophenol 
2,3,6-Trichlorophenol 
3,4,5-Trichlorophenol 
Pentachlorophenol 
Phenol 

PESTICIDES 

- DDT 
BHC 
Aldrin 
Dieldrin 

grab 

grab 
grab 
grab 
grab 
grab 

grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 

File No. 71-67 

Minimum Frequency 
of ~nalysis' 

bimonthly 
bimonthly 
bimonthly 

monthly 
monthly 
monthly 
monthly 

monthly 

weekly 

monthly 

bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
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constituent 

Endrin 
Toxaphene 
Atrazine 
,Simazine 

County Department of 
Works et. al. 

Units T v ~ e  of Samule 

Methoxychlor ug/ 1 grab 
2,4- ug/ 1 grab 

Dichlorophenoxyacetic acid 
2,4,5- U9/ 1 grab 
~richlorophenoxy-propionic acid 
Lindane Ug/ 1 grab 
Heptachlor U9/ 1 grab 
Heptachlor Epoxide ug/l grab 

PURGEABLE ORGANICS 

G;i Methylene Chloride ug/l 
- c Chloroform U9/ 1 

- . ~romodichloromethane ug/l 
Dibromochlorornethane ug/l 

" Bromoform ug/ 1 
,>qCarbon Tetrachloride ug/l 
;; 5 1,l-Dichloroethane ug/1 
+ 1,2-Dichloroethane ug/l 
+ 5 1,1,l-Trichloroethane ug/l 
, I - 1,1,2-Trichloroethane ug/l 

1,l-Dichloroethylene ug/Y' 
Allcis-1,2-Dichloroethylene ug/l 
- i-Trichloroethylene ug/1 
-'~~etrachloroethylene ug/l 

' , b l )  Benzene ug/ 1 
L i Toluene ug/ 1 
Chlorobenzene ua / 1 

. o-Dichloro 
,I- m-Dichloro 
. I' p-Dichloro 
--r5Trans-1,2-I 

ethylenc 
.-"-f Bromoethant 
- - i j q  Chloroethar 
- 4  2-Chloroetk 
=idA Chlorometha 
<. z,G 1,2-Dichlor 
s51 Cis-1,3-Dic 
5-2Trans-l,3-D 
, ;j1,1,2,2-Tet. 
L' ethane 

grab 
grab 
grab 
grab 
grab 
grab 
grab J 

grab, 7-T 
grab ,,--' 

g ~ a b  
grab 
grab 
grab 
grab 
grab 
grab 
--- 

File No. 71-67 

~inimum Frequency 
of ~nalysis' 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 

bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
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C o n s t i t u e n t  Uni t s  

.-- "Vinyl  C h l o r i d e ,  
, - ug/ 1 
;: Xylenes W/  1 
: - ' Tr i c h l o r o f  luordmc t h a m  ug/P 

Bromomethane ug/ 1 
~'~ichlorodifluoromethane ug/ l  

Ethylbenzene ug/ 1 
5- Methyl e t h y l  ketone ug/ l  
_ - : ,Methyl  i s o b u t y l  ke tone  ug / l  

MISCELLANEOUS ORGANICS 

P h e n y l a c e t i c  Acid ug / l  
MBAS mg/l 

PHYSICAL PROPERTIES 

P H 
Temperature 
Color  
~ u r b i d i t ~ * ' ~  

BACTERIA 

pH u n i t s  
'F 
cu 
NTU 

TvDe of  S a m ~ l c  

g r a b  
g r a b  
grab F- .. 
g r a b  
g r a b  /. t .. L 

grab - 
g r a b  
grab 

g r a b  
g r a b  

g r a b  
g r a b  
g r a b  
con t inuous  

C o l i f  orm ~ r ~ a n i s m s ~ ' ~  MPN/ 100ml g r a b  

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 

d a i l y  
d a i l y  
monthly 

d a i l y  

- - 

 h he fo l lowing  s h a l l  be  r e p o r t e d  : 
a .  maximum v a l u e  recorded  each  day,  
b. t o t a l  t i m e  ( i n  minutes)  each  day when t u r b i d i t y  exceeded 

5 t u r b i d i t y  u n i t s  ( T U )  , and 
c. f low-proportioned ave rage  d a i l y  v a l u e  and monthly mean. 

3 ~ o t  r e q u i r e d  f o r  i n t a k e  w a t e r  sampling.  

4 ~ o l i f o r m  samples  s h a l l  be o b t a i n e d  a t  some p o i n t  i n  t h e  
t r e a t m e n t  p rocess  a t  a t i m e  wnen w a s t e w a t e r  f low and 
c h a r a c t e r i s t i c s  are most demanding on t h e  t r e a t m e n t  f a c i l i t i e s  and 
d i s i n f e c t i o n  procedures .  The l o c a t i o n ( s )  o f  t h e  sampling p o i n t ( s )  
and any proposed changes t h e r e t o  must be  approved by t h e  Execu t ive  
O f f i c e r ,  and t h e  proposed changes  s h a l l  n o t  b e  made u n t i l  such  
approva l  h a s  been g ran ted .  
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cons t i t uen t  U n i t s  TVD@ s f  Sample 

V I R U S  

Total  En te r i c  ~ i r u s '  IZf/gallon grab 

IRON AND MANGANESE 
.. 

I ron 
Manganese 

TRACE CONSTITUENTS 

ug/ 1 24-hr. composite 
ug/l  24-hr. composite 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
S i l v e r  
Zinc 

RADIOACTIVITY 

composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 
composite 

Gross alpha pCi/l  24-hr. composite 
Gross beta5 pCi/l  24-hr. composite 

, , , Uranium6 pCi/l  24-hr. composite 
1 '  

' ' 7  ~adium-22 67 
I t  

pCi/l  24-hr. composite 

F i le  No. 71-67 

Minimum Frequency 
of ~ n a l v s i s '  

q u a r t e r l y  
q u a r t e r l y  

q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  

q u a r t e r l y  
q u a r t e r l y  
q u a r t e r l y  

q u a r t e r l y  

'whenever t h e  g ros s  beta p a r t i c l e  a c t i v i t y  exceeds 50 pCi/ l ,  
an a n a l y s i s  of t h e  sample s h a l l  be performed t o  i d e n t i f y  t h e  major 
r ad ioac t i ve  cons t i t uen t s  present .  

6 ~ n a l y s i s  f o r  t h i s  cons t i tuen t  should on ly  be done i f  t h e  
gross  alpha r a d i o a c t i v i t y  exceeds 10  pCi/l .  

7 ~ n a l y s i s  f o r  t h i s  cons t i tuen t  should on ly  be done i f  t h e  
g ross  alpha r a d i o a c t i v i t y  exceeds 5 p ~ i / l .  
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Minimum Frequency 
Constituent Units Type of Sam~le of ~nalvsis' 

~adium-228' pCi/l 24-hr. composite quarterly 
13L- Tritium pCi .I l 24-hr. composite quarterly 

I 2-4 Strontium-90 pCi/l 24-hr. composite quarterly 
I 2 :  Radon pCi/l grab quarterly .. 

Ground Water Monitorinq 

The Reclaimer shall submit to the Board a Ground Water sampling and 
Analysis Plan for Executive Officer's approval within thirty days 
from the effective date of this monitoring program. 

The following water wells are designated as the ground water 
monitoring stations: 

Well No. De~th(ft) Perforation(ft) Acruifers 

Spreadins Ground Wells 

Gaspur 
Gaspur 
Gaspur 
Gaspur 
Gaspur 
Gaspur 

Production Wells 

Lynwood 
Gage, Hollydale 
Silverado 
Lynwood, Silverado 
Gaspur, Gardena, Hollydale, 
Jefferson, Lynwood, 
Silverado 
Hollydale, Silverado 
Silverado, Sunnyside 
S ilverado, Sunnys ide 
Gage, Hollydale, Jefferson 
Lynwood, Silverado 
Silverado 

'~nal~sis for this constituent should only be done if the 
radium-226 radioactivity exceeds 3 pCi/l. 



Los Angeles County Department of 
Publ ic  Works e t .  a l .  

F i l e  No. 71-67 

G a r d e n a ,  J e f f e r s o n ,  
Lynwood, Si lverado 
J e f f e r s o n ,  Lynwood, 
S i lve rado ,  Sunnyside 
Gaspu,  Jefferson, Lynwood, 
sunnyside 
Gaspur, Gage, Lynwood, 
S i l ve rado  
Sunnyside 
Lynwood, Si lverado 
G a r d e n a ,  J e f f e r s o n ,  
Lynwood,  S i l v e r a d o ,  
Sunnyside 
Gardena 

The fol lowing s h a l l  c o n s t i t u t e  t h e  ground water  monitoring program: 

Minimum Frequency 
Units  Tme of Samwle of ~ n a l v s i s ~  Const i tuent  

Water level1'  +/- f t  MSL ---- 
Total  d issolved m 9 /  1 grab 

s o l i d s  

bimonthly 
bimonthly 

MAJOR MINERALS 

Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
S u l f a t e  
Chloride 
Boron 
Hardness 
A lka l in i t y  
Fluor ide  

grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

NITROGEN 

mg/ 1 grab 
mg/ 1 grab 

bimonthly 
bimonthly 

'~inimum frequency of ana lys i s  f o r  production w e l l s  should be 
semiannually. 

1 ° ~ o t  required f o r  production w e l l s .  
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MinimumFrequenq 
eonst ituent Units T Y D ~  of Sam~lr of ~ n a l ~ s i s ~  

Ammonia Nitrogen mg/ 1 grab 
Organic Nitrcqen W/ 1 grab 

OXIDANTS AND REDUCTMTS 

Chemical 'Oxygen mg/ 1 grab 
Demand 

Total Organic Carbon mg/l grab 

BASE/NEUTRAL EXTRACTABLE ORGANICS 

Bis (2-ethylhexyl) ug/l 
phthalate 

Phenanthrene ug/ 1 
Fluoranthene ug/ 1 
Aroclor 1242 ug/ 1 
Aroclor 1254 ug/ 1 
PCBs ug/ 1 

ACID EXTRACTABLE ORGANICS 

1,2,4-Trichlorobenzene ug/l 
2,4,6-Trichlorophenol ug/l 
2,4,5-Trichlorophenol ug/l 
2,3,4-Trichlorophenol ug/l 
2,3,6-Trichlorophenol ug/l 
3,4,5-Trichlorophenol ug/l 
Pentachlorophenol W/ 1 
Phenol ug/ 1 

PESTICIDES 

DDT 
BHC 
Aldrin 
Dieldrin 
Endrin 
Toxaphene 
Atrazine 
Simazine 
Methoxychlor 
2,4- 

grab 

grab 
grab 
grab 
grab 
grab 

grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 

grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 

~ichloro~henox~acet~ic acid 
2,4,5- ug/ 1 grab 
Trichlorophenoxy-propionic acid 
Lindane ug/ 1 grab 

bimonthly 
bimonthly 

bimonthly 

bimonthly 

bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 

bimonthly 
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Constituent Units Type of SamwPe 

Heptachlor F ug/l grab 
Heptachlor Epoxide u g / l  grab 

PURGEABLE ORGANICS 

Methylene Chloride ug/l 
Chlorof o m  ug/ 1 
Bromodichloromethane ug/l 
Dibromochloromethane ug/l 
Bromof o m  Ug/ 1 
Carbon Tetrachloride ug/l 
1,l-Dichloroethane ug/l 
1,2-Dichloroethane ug/l 
l,l,l-Trichloroethane ug/l 
1,1,2-Trichloroethane ug/l 
1,l-Dichloroethylene ug/l 
Cis-1,2-DichPoroethylene ug/l 
Trichloroethylene ug/l 
Tetrachloroethylene ug/l 
Benzene ug/ 1 
Toluene Ug/ 1 
Chlorobenzene ug/ 1 
o-Dichlorobenzene ug/l 
m-Dichlorobenzene ug/l 
p-Dichlorobenzene ug/l 
Trans-1,2-Dichloro- ug/l 

ethylene 
Bromoethane Ug/ 1 
Chloroethane Ug/ 1 
2-Chloroethylvinylether ug/l 
Chloromethane ug/ 1 

. 1,2-Dichloropropene ug/l 
Cis-1,3-Dichloropropene ug/l 

grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grab 
grzb 

grab 
grab 
grab 
grab 
grab 
grab - - 

Trans-1,3-~ichloro~ro~ene~u~/l~~rab 
1,1,2,2-Tetrachlorc- ug/l grab 

ethane 
Vinyl Chloride ug/ 1 grab 
Xylenes ug/ 1 grab 
Trichlorofluordmethane ug/l grab 
Bromomethane ug/ 1 grab 
Dichlorodifluoromethane ug/l grab 
Ethylbenzene Ug/ 1 grab 
Methyl ethyl ketone ug/l grab 
Methyl isobutyl ketone ug/l grab 

Minimum Frequency 
of ~nalvsis~ 

bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
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Minimum Frequency 
C o n s t i t u e n t  U n i t s  T V D ~  of Sample of  ~ n a l v s i s ~  

MISCELLANEOUS ORGANICS 

P h e n y l a c e t i c  A c i d  ug/ l  g r a b  
MBAS m9/ 1 g r a b  
PHYSICAL PROPERTIES 

PH pH u n i t s  g r a b  
Temperature  ' F g r a b  
C o l o r  CU g r a b  

bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 

BACTERIA 

A n a r r a t i v e  r e p o r t  and a n a l y s i s  s h a l l  b e  i n c l u d e d  i n  t h e  annua l  
r e p o r t  which w i l l  review c o l i f o r m  organism mon i to r ing  by i n d i v i d u a l  
p r o d u c t i o n  w e l l s  performed 

I R O N  AND MANGANESE 

I r o n  ug/ 1 
Manganese u9/ 1 

TRACE CONSTITUENTS 

A r s e n i c  ug/ 1 
Barium ug/ 1 
Cadmium u9/ 1 
Chromium (Hexavalent)  ug/ 1 
Chromium ( T o t a l )  ug / l  
Copper ug/ 1 
Cyanide ug/ 1 
Lead U9/ 1 
Mercury u g / l  
N i c k e l  U 9 /  1 
Selenium ug/ l  
S i l v e r  ug / l  
Z i n c  ug / l  

RADIOACTIVITY 

Gross  a lpha  
Gross  be t a5  
uranium6 
~adium-226: 
Radium-228 
T r i t i u m  
Strontium-90 

d u r i n g  t h e  y e a r .  

g r ab  
g r a b  

g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  
g r a b  

p C i / l  g r ab  
p C i / l  g r a b  
pCi / l  g r a b  
pCi / l  g r a b  
pCi / l  g r a b  
p C i / l  g r a b  
pCi / l  g r a b  

bimonthly 
bimonthly 

bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly 
bimonthly  
bimonthly  
bimonthly 
bimonthly 
bimonthly 

bimonthly  
bimonthly  
bimonthly  
bimonthly  
bimonthly  
bimonthly  
bimonthly  
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Minimum Frequency 
Constituent Units Tvve of Sample of ~nalvsis~ 

Radon pCi/l grab bimonthly 

Revortinq Provisions 

Samples and measurements taken for the purpose of monitoring 
shall be representative of the monitored activity. 

In reporting the monitoring data, the Reclaimer shall arrange 
the data in tabular form so that the date, the constituents, 
and the concentrations are readily discernable. The data 
shall be summarized to demonstrate compliance with water 
reclamation requirements and, where applicable, shall include 
results of receiving water observations. 

For every item where the requirements are not met, the 
Reclaimer shall submit a statement of the actions undertaken 
or proposed which will bring the discharge into full 
compliance with requirements at the earliest time and submit 
a timetable for correction. 

If the Reclaimer monitors any pollutant more frequently than 
required by this Order using test procedures approved under 
40 CFR Part 136 or as specified in this Order, the results of 
this monitoring shall be included in the calculation and 
reporting of the data submitted in the Discharge Monitoring 
Report. 

Calculations for all limitations that require averaging of 
measurements shall utilize an arithmetic mean unless otherwise 
specified in this Order, 

Each monitoring report must affirm in writing that: 

"all analyses were conducted at a laboratory certified for 
such analyses by the State Water Resources Control Board or 
approved by the Executive Officer and in accordance with 
current EPA guideline procedures or as specified in this 
Monitoring Program. 
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7. For  any a n a l y s e s  performed f o r  which no p r o c e d u r e  is s p e c i f i e d  
i n  t h e  EPA g u i d e l i n e s  o r  i n  t h e  Moni tor ing  and Repor t ing  
Program, t h e  c o n s t i t u e n t  o r  parameter  a n a l y z e d  and t h e  method 
o r  p rocedure  used  must be s p e c i f i e d  i n  t h e  ~ o n i t o r i n g  r e p o r t .  

j&: *@ ,&h/tc'/tc'yL L .  . , Ordered by: 
ROBERT P: GHIRELLI, D. Env. 
E x e c u t i v e  O f f i c e r  

D a t e :  S e ~ t e m b e r  9, 1991 
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