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Executive Summary 

INTRODUCTION 

The County Sanitation Districts- of Los Angeles County (Districts) have prepared a 
facilities plan to meet the wastewater fnanagement needs of the Districts' Joint Outfall system 
(JOS). The plan, known as the JOS 2010 Master Facilities Plan (2010 Plan), addresses the need 
to upgrade the level of treatment of all JOS flows to full secondary treatment pursuant to a 
Consent Decree negotiated between the Districts, the United States, the State of California, and 
other parties. The 2010 Plan also addresses the need to expand wastewater treatment plants to 
accommodate projected growth in the JOS service area through 2010 and to provide for biosolids 
management and water reuse opportunities. 

The Districts have prepared the final program environmental impact mport (EIR) for the 
2010 Plan to comply with the requirements of the California Environmental Quality Act (CEQA) 
and the State CEQA Guidelines (Sections 15088, 15089, and 15132). This executive summary 
identifies the significant comments received during public review of the draft EIR and 2010 Plan 
and the Districts' responses to these concerns. I 

The final EIR consists of a summary of the public review process for the draft EIR; a list 
of persons, organizations, and public agencies commenting on the draft EIR; comments and 
recommendations received on the draft EIR; the Districts' responses to comments received during 
the review and consultation process; and, where needed, revisions or corrections to the draft EIR. 
The final EIR has been prepared to be read together with the draft EIR. 

BACKGROUND 

The Districts circulated the draft ~k and 2010 Plan concurrently for a 60-day public 
review period from November 14,1994 through January 17, 1995. The draft EIR and 2010 Plan, 
or notice of availability of the documents, were distributed to agencies, organizations, and 
individuals who received the notice of preparation of the EIR in February 1994. The draft 
documents also. were made available for public review at several local libraries and to other 
interested parties. 

* 
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COMMENTS R E C E M D  ON DRAFT EIR 

I 

The Districts solicited public testimony on the draft EIR and 2010 Plan at two public 
hearings held on January 10, 1995 at the Carson Community Center and on January 12, 1995 at 
the Districts' Joint Administration Office near Whittier. No formal public testimony was offered \ 

at either public hearing. Consequently, only written comments on the draft EIR and 2010 Plan 
were submitted. Seventeen comment letters were received on the draft EIR from the following 
federal, state, and local agencies and other interested parties: 

U.S. Fish and Wildlife Service (USFWS); 
Governor's Office of Planning and Research (two letters); 
California Department of Transportation, District 7; 
State Water Resources Control Board; 
County of Los Angeles Department of Parks and Recreation; 
City of El Segundo Department of Planning and Building Safety; 
County of Los Angeles Fire Department; 
County of Los Angeles Department of Public Works; 
City of Cerritos; 
City of Los Angeles; 
City of Compton; 
Metropolitan Water District of Southern ~kifornia;  
Southern Califarnia.Association of Governments; 
Ken Malloy Harbor Regional Park Advisory Board; 
Heal the Bay; and 
Surfrider Foundation. 

The Districts have prepared specific, detailed responses to all issues and concerns raised. These 
comment letters and the responses are provided in Chapter 2 of the final EIR, "Responses to 
Written Comments". In response to some issues raised, the Districts have made changes to the 
draft,EIR. In other cases, clarifications have been provided. These changes and corrections are 
provided in Chapter 3 of the final EIR, "Changes and Errata to the Draft Environmental Impact 
Report". 

SUM MAR^ OF SIGNIFICANT COMMENTS 
ON THE DRAFT EIR 

Issues raised in, each comment letter are identified in Chapter 2 of ihe final EIR, 
"Responses to Written Comments". In most cases, comments on the draft EIR required only 
clarification by the Districts.. Some comments raised substantive environmental issues. These 

+ comments and the Districts' responses are summarized below: 
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Comment: The USFWS expressed concern that the 2010 Plan would result in the loss 
of habitat suitable for the least Bell's vireo in the vicinity of the Whittier Narrows Water 
Reclamation Plant (WRP) near South El Monte. 

Response: Expansion of the Whittier ~acrows  WRP is not included in'the Districts' 
recommended alternative, and any proposed expansions at this site would require subsequent 
environmental review by the Districts, including provisions for avoiding or mitigating the loss 
of habitat suitable for the least Bell's vireo. 

Comment: The USFWS expressed concern that the Districts' biosolids management plan % 

would adversely affect threatened and endangered species and that the Districts should undertake 
efforts as part of the 2010 Plan to include long-range planning to procure land with- high- - 
biological value to offset any effects associated with biosolids management. 

Response: The Districts have provided additional details of the environmental review . 
completed for the existing disposal and reuse sites and have clarified that, as part of the biosolids 
management plan, the Districts would require that all new sites have approved environmental 
documentation and be fully permitted. In addition, the Districts would independently review this 
documentation for adequacy before entering into any contract- The Districts also have identified 
in the final EIR the current planning efforts underway in the Los Angeles County area by various 
agencies and organizations to preserve high-value habitat. - 

Comment: The Ken Malloy Harbor Regional Park Advisory Board commented that the 
proposed Phase I digesters adjacent to the Districts' Joint Water Pollution Control Plant (JWPCP) 
marsh site in Carson should be relocated to another site that would not adversely affect botanical 
and wildlife resources. 

Response: The Districts have provided more detail in the ffnal EIR on the design, 
construction, and operation criteria used for selection of the site for the proposed 
Phase I digesters. The Districts have identified other sites that were considered for the proposed 
Phase I digesters and the reasons for removing those sites from further consideration. 
Information has been provided to explain why. the site adjacent to the JWPCP marsh is the best 
location based on several factors, including safety, zoning compatibility, and cost-effectiveness. 
The Districts also have modified the design of the proposed Phase I digesters so that runoff from 
newly paved areas would be diverted from the marsh. Additionally, the final EIR provides a 
more detailed mitigation measure that specifies the provisions to be included in the marshland 
management plan. 

1 

Comment: The Ken Malloy Harbor Regional Park Advisory Board commented that the 
proposed. upgrade for the JWPCP should include production of reclaimed water for beneficial 
reuse. , .  
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Response: In response to this request, the Districts analyzed the feasibility ~Eproduction - . 
- of reclaimed water at the. JWPCP and determined that there would be no demand for reclaimed - - 

water at the JWPCP because the cost would be substantially higher (as much as four times the 
cost for existing potable supplies). 

\ 

Comment: The City of Cerritos commented that the Districts' proposed project should 
not eliminate the City's recreational use of the Districts' property currently leased to the City for 
a driving range and a pokion of an adjacent golf course. 

I 

1 s .  

~ e s ~ o n s e :  Under the recommended alternative, the Districts are not proposing to expand 
the Los Coyotes WRP on the Districts' property currently leased to the City for the driving range 
and golf course. Although theland is not needed as part of the 2010 Plan, the existing lease .- . - 
allows the Distxjcts to terminate the lease if the land owned by the Districts is required for the 
wastewater treatment plant. Any potential future plans by the Districts to change the existing 
recreational use of the property would be coordinated with the City. 
, 
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Chapter 1. Introduction 

BACKGROUND 

The County Sanitation Districts of Los Angeles County (Districts) have prepared a 
facilities plan for the wastewater treatment facilities in the Joint Outfall System (JOS) to meet 
wastewater management needs through 2010. This plan, entitled the JOS 2010 Master Facilities 
Plan (2010 Plan), addresses several issues, including the need to upgrade and expand the 
system's wastewater treatment plants, the split in wastewater flow between inland and coastal 
treatment facilities, biosolids disposal and reuse, opportunities for water reuse, and provisions for 
relief of the wastewater conveyance system. 

The California Environmental Quality Act (CEQA) requires that the Districts' Board of 
Directors consider the environmental consequences of the 2010 Plan before taking action to 
implement the plan. The environmental impact report (EIR) prepared for the 2010 Plan 
represents both a programmatic environmental analysis for the overall 2010 Plan and a project- 
specific CEQA document for the construction and operation of secondary treatment facilities at, 
the Joint Water Pollution Control Plant (JWPCP), additional solids processing facilities at the 
JWPCP needed for expansion of the inland water reclamation plants (WRPs), and certain specific 
biosolids management options. Consequently, approval of the 2010 Plan by the Districts' Board 
of Directors in July 1995 would allow the Districts to construct and operate facilities at the 
JWPCP. 

PUBLIC REVIEW OF THE DRAFT EIR 

Information Meetings 

Two public information meetings were held by the Districts to summarize the 2010 Plan, 
to present information on the draft EIR, and to answer questions on the 2010 Plan and the draft 
EIR. The information meetings were held on December 6, 1994 at the Carson Community 
Center and December 8, 1994 at the Districts' Joint Administration Office (JAO) in Whittier. 
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Public Hearings 

Two public hearings were held by the Districts during the 60-day public review period 
to solicit public testimony. The public hearings were held on January 10, 1995 at the Carson 
Community Center and January 12, 1995 at the Districts' JAO in Whittier. Formal testimony 
related to the draft EIR was solicited but not received at either public hearing. Complete 
transcripts of the proceedings are available at the Districts' JAO in Whittier. 

Written Comments 

The agencies, groups, and individuals who responded in writing are listed in Chapter 2 
of the final EIR. The review period for receiving written comments was November 14, 1994 
through January 17, 1995. The written comments and the responses to them are provided in 
Chapter 2. 

CONTENTS OF THE FINAL EIR 

The content and format of the final EIR meet the requirements of CEQA and State CEQA 
Guidelines (Section 15132), which require that a final EIR consist of a revision of the draft EIR; 
comments and recommendations received on the draft EIR; a list of persons, organizations, and 
public agencies commenting on the draft EIR; and the responses of the lead agency to significant 
environmental points raised in the review and consultation process. This final EIR meets those 
requirements as follows: 

Chapter 1. "Introduction", describes the background of the 2010 Plan and an 
overview of the EIR process. 

Chapter 2. "Responses to Written Comments Received on the Draft EIR, includes 
the written comments of all agencies, organizations, and individuals commenting on 
the draft EIR, as well as responses to those comments. 

Chapter 3, "Changes and Errata to the Draft EIR", contains corrections to the draft 
EIR. 

Chapter 4. "References", identifies the documents used (printed references) and 
individuals consulted (personal communications) during preparation of the final EIR. 
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Chapter 2. Responses to Written Comments 

Agencies, organizations, and individuals that commented in writing on the draft 2010 Plan 
and draft EIR are listed below. Comment letters were solicited during the 60-day review period, 
which extended from November 14, 1994, to January 17, 1995. Some comment letters were 
received after the deadline. However, all written comments were considered and appropriate 
changes were made to both the draft 2010 Plan and the draft EIR. 

All comment letters and the respective responses have been included in this chapter of 
the final EIR and in Appendix A-8.2 of the final 2010 Plan. Comments and responses generally 
apply to the draft 2010 Plan and the draft EIR. However, certain comments received were 
specific to the 2010 Plan or the EIR only. The responses to these comments are identified 
separately.. The changes to the text resulting from the comments, where applicable, are 
incorporated in a different manner for each document. In such cases, the final EIR shows the 
changes in Chapter 3, "Changes and Errata to the Draft Environmental Impact Report", while the 
changes to the draft 2010 Plan have been made to the actual text of the document. 

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS 
COMMENTING IN WRITING 

Responsible Party 

Federal Agencies 

U.S. Fish and Wildlife Service 

Letter 
Date - Number 

January 27, 1995 

State Agencies 

Governor's Office of Planning and Research January 3, 1995 2 

Governor's Office of Planning and Research January 12, 1995 3 

California Department of Transportation, District 7 January 6, 1995 4 

State Water Resources Control Board January 17, 1995 5 
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Local Agencies 

County of Los Angeles Department of Parks and December 5, 1994 6 
Recreation 

City of El Segundo Department of Planning and December 21, 1994 7 
Building Safety 

County of Los Angeles Fire Department December 2 1, 1994 8 

County of Los Angeles Department of Public Works January 19, 1995 9 

City of Cemtos January 13, 1995 10 

City of Los Angeles January 6, 1995 11 

City of Compton February 6, 1995 12 

Other Agencies and Organizations 

The Metropolitan Water District January 17, 1995 

Southern California Association of Governments January 17, 1995 

Ken Malloy Harbor Regional Park Advisory Board January 17, 1995 

Heal the Bay January 17, 1995 

Surfrider Foundation January 18, 1995 
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United Sates Department of the Interior 

FISH AND WLDUFE SERVICE 
w -0 

CrWhddO(kt 
17)0 L.b A=- WE 

C I L L . L ~ ' ) z m #  

nr. ~ u r l o s  V. Qrry 
h i o f  engimor  and Comral k n a l o r  
County Soni to t ian  Diotrictm of b s  Angob8 County 
1955 Y o r b n  H i l l  l o rd  
Whittor. Colifornio 90601-1400 

Attn: Cory Yoohid. 

: Draft  P r o g r u  b i r - n t s l  I q a c t  Report J o i n t  [ k t f a l l  Syoter 2010 
Hartor Qoc i l l t i o s  Plan 

Tho Fish and Vlldl i fo  Sorrico (Smmlco) hms ror1.v tln d r a f t  o n v l r o m n t a l  
i m p c t  roport  (EIR) f o r  tho Jo in t  Outfol l  Sy8t.m 2010 I4aat.r Foc i l i t l eo  
(2010 Plan). Ihls 2010 Plan oddrosses long- tom Wostowotor t roorrsnt .  
reuse. and d i o p s a l  wodm through 2010 fo r  tho County Sani ta t ion Di r t r f c to  
of  Loo Angel08 County (Sonitation Dis t r i c t s ) .  Tho Service has conccmo 

t;3 
r e p r d i n g  throatenod .ad ondangorod spocios. mi t igat ion t o  o f f sa t  project  
i ~ p o c t s ,  b iosol idr  and ~ r w t h - i n d u c i n g  impacts o a o o c l o t d  v l th  the  
dovelopunt  of tho 2010 plan. 

I n  0 January 3. 1995, conforonco c a l l  with Chriotino b i l o y ,  E n v i r o m n t o l  
Sorvicos Unit .  S toto  Vator Roaeurcos Control b a r d .  Sarvico b io log i s t s  
Ilorjorla Nolson and k r t i n  hnnoy  of  my s t o f f  roquosted 0 10 day mxtonslon 
to  roriaw tho d r a f t  LIR and p r o v i b  c m n t s  on tho 2010 Plan. I(.. b i l e y  
approred t h i s  roqws t  f o r  additional t in  n o b d  t o  rovior  tho docuun t .  

A u J o r  correorn of th. h r r i c r  is t o  oruuro p t o n t i d  i rpocts  t o  threatened 
and ondrngorod spocios from projoct eorut ruct ion and oporotlon or. avoidsd. 
A l i s t  of fedoral ly  limtod spocios tho t  u y  occur wi thin  th r  proJoct a rea  
V.8 p r o r i b d  by tho Somica i n  0 l o t t o r  doted Ilovombor 16. 1994. t o  
Chrlstino Boilmy. In addition. Psul Cy1ind.r of Jonoo and Stokoo 
Amsoclotod, I-.. a conoultont t o  tho San i t a t ion  D i s t r i c t s ,  pror id td  
Ilorjorlo Noloon a list. dotad J u r u r y  17. 1995, of  fedora1 and stat .  
mpmcisl-statru v i l d l i f o  opocios including throotomd snd ondangormd spocios 
tha t  could po ten t i a l ly  occur o t  th. Jo in t  Yarer Pol lu t ion Control Plant  a t  
Csrmon. Collfornlo.  Iho  d r a f t  LII doc-nt idont i f lod o d d l t l o ~ l  fsdor011y 
l i s t o d  opoclor tha t  v u  not i u l u b d  i n  tho SOCT~CO'O N o v d o r  16. 1996 
1i.t. Ih.80 l i s t s  m o d  t o  bo corofully roviowod f o r  apoclms t h a t  could 

F ccur i n  tho proJsct arao. Uhoro rocant ourroya f o r  0 spoclos of concorn 
r e  not ovoilobls.  tho Sorrico roc-nda 0 q ru l i f lod  b io log i s t  br h i r ed  to  

conduct oppropristo s u m y s  t o  dotormine tho presence o r  rboonco of the  
specie8 i n  quostion. 

M r .  Char108 V. Carry 2 

One s ta t .  and f o b r a l  1iot.d andangorod spocioo thot  ram i b n t i f i s d  i n  t h o  
Elk doctmont t h a t  u y  bo affactod by th. projoct -0 t h o  l o r o t  Ball's r i r o o  
(m bs.UJ w). lh l o u t  k11'0 r l roo  ( r l roo )  n y  bo offoctod by 
tho proposed oxporuion of tho Uhittor Marrow Vrtmr U c l m a t i o n  Plant 
(W). Thio -act uauld occur wi th  tho destruction o f  1 to 1 .5  scroo o f  
r i p s r i m  ocrub hab i t a t  uoociotmd with cb. c o r u t n r t i o n  of r h o  propoood 
prlmory s o d i r n t  t o h .  nt -11. p u p  ota t ion and f i l l  placed for a 
rooduoy . h o p t s r  11 - b t a n i c o l  .ad Vi ld l l fo  l.aourcoo'. pa80 16 idontif ioo 
tho r i p a r i a n  hab i t a t  a t  tho m i t t o r  I t a r r a s  VPI u ~ p o t m t i a l  brwding 
hab i t a t  fo r  tho l o u t  k l l ' o  riroo'. I n  additioa to the 10.0 of  s u i t o b h  
brooding hab i to t  f o r  tho riroo. a propoood roduay  f i l l  r w l d  4.ct ur 
undioelosed acrooga of  Nd . ro l  vrgotot ion tht ha. u l a f s t  ud arroyo 
u i l l w  vegetation tht u y  pror id .  aultmblo foraging h a b i t a t  fo r  t h i s  
opocloo. Vlroo surveys should k r o y l o r l y  e-tad bmm April 1 to 
July  31 by l q1~1ifi .d b i o l o ~ i ~ t  f ~ i 1 i . t  d t h  tho TOCdkati0~ of t h i ~  
spsci.. . 
Ih. proposod r o p l u u n t  of th io  r i p o r i m  10.0 a t  a 2 : l  r a t i o  (1.m.. 2 
r r s r  of r ipor ion hab i t a t  rould b. rrotorod f o r  o.ch r r s  rooorad) w u l d  k 
~ . c c o p t . b l o  giron tho r ipar ian  vogou t ion  b i r y  d o o t r q s d  i o  of ~ f f i c i o n t  
q w l l t y  t o  bo classified a s  potonti01 broedlng l u b i t a t  for tho riroo. At a 
m i n l u  th io  hab i t a t  lo80 should & cop luod  a t  a 3:l ro t lo  and if  aurrmyo 
dotmrr lm t h a t  t h i s  hab i t a t  10 occuplod by 0 nootlng vireo thon tho loom of 
r ip s r ion  h a b i t a t  ohould k co~poruotmd a t  0 5:1 r a t i o .  Tho roplacomnt of 
r ipa r i an  h a b i t a t  I q s c t s d  should bo ldont l f lod i n  a opocif ic  r l t i go t ion  
plan rpprovod by tho Sorrico p r io r  to  applying fo r  a C o w  of  E n g i ~ o r s  
permit t h a t  w u l d  o l u r  o r  dortroy th io  w t l d  hbitrt. I h l o  mitigotion 
plon ohwld  include. a t  0 m i n h :  (0) th. loca t lo8  o f  tha mitigotion mito. 
(b) t ho  n u b o r .  s i ro .  ud spmcioo of plant. t h m t  # u l d  b. umod L thm 
rovegototion o f fo r t .  (el a 8 c h . u t l c  layout d s p i c t i q  rb. r r r a q o n n t  o f  
ths p lants  v i t h l n  tho c o l p . ~ o t i o n  a r m .  (d) t h o  o f  y u r  t h a t  tho p l u r t i w  
vould occur. (8) i b n t l f i c o t i a  o f  tho olovation of ch. groMdvotor lovo l  
a t  tho  c a p o ~ o t i o n  a r m  and i f  i r r i&ot ion  10 propoomd to b. rued. ( f )  an 
analyois of 0011 condltloru a t  tho m i t i p t i o n  mito, ( 8 )  maour08 t o  be 
tokon t o  con t ro l  oxotlc r e g o u t i o n  st tho r i t o ,  (h) a & t a i l e d  monitoring 
program t h a t  includ.8 prorisioru fo r  r ap lon t i ry  a r o u  *re plontod 
u t o r i s l s  b r a  not ounirod.  and ( i )  i don t i f i ea t ion  o f  thm ogoncy 
rssporuibla fo r  guorantooing th. auccoooful croot lon of c h ~  .mitlgotlon site 
and pmrpohul consonot lon of tho rootoration area. Mitl&ation p l a ~  
should bo proporod fo r  projoct i r p u t o  not only to r i p s r i m  forss t  and 
scrub h a b i t a t s ,  bu t  0180 froshuator r r s b .  

0th.r po ten t i a l  r ipar ian  hab i t a t  could & offoctod by  cb. projsc t  i m  t h o  
excavation of s o i l  ud vegstotion in  tho l h i t t o r  krram Flood Control 
B o s h  aqua1 t o  tho v o l r v  of floodplain loot with tha propo8.d f i l l  
uoociotod v l t h  propsod oxponoioo of rh. m i t t o r  Marrwo YRP. Any 
r ipar ian  h a b i t a t  i q u t o d  by tho oboro idont i f iod o x c m t i o n  no& t o  bo 
qurnt l f lod.  I f  tho w p t a t i o a  thot would bo 4 . e t a d  i s  au1t.blm t o  bo  
occuplmd by tho r l r o o  o r  tho o o u ~ o t o r n  rillw f lyca tcha r  (willow 
flycatcher). 0 . tats mndangerod qmcioo and 0 fade ra l ly  propossd ondurgerrd 
spocios tho oroa m u t a d  should bo our~oyod by a qumlifled biologist  t h a t  
1s fami l i a r  v l th  tho idont i f lcs t lon ud vocol l ro t ion of theso 8pc los .  
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With thia propornod p r o j u t  t luro mod. t o  ba an oxuinat ion of other 
practicoblo loom damaging a l t o n m t i n a  that c m  bo uployod to avoid tho 
f i l l  of wot lud  habitat.  

Addition01 Lqocta to  tho viroo ud othor misratory aongbirda could roault 
from eorutruction mioo ud tho p lacaunt  ud operation of l ights  a t  tlu 
Joint Wotor Pollution Control P l m t  o r  a t  tho l h l t t o r  Warrora ud San Joao 
Crook Vator Roclamotion P l m t  d u o .  b i o o  10vo10 from c o n a t ~ c t i o n  or  
plant 0 p O r 0 t i 0 ~  rut bo a t  60 d0cib.10 O r  b d ~  t o  avoid affOCt1 t o  
mipotory aongbirda. auch u, th. r i roo  during tho brooding aooaon. L l a t s  
ohould be ahioldod o r  bo lou profilo to muuro tht thoy do not l d n o t o  
ripation or  froahuotor u r a b  habitat*. 

In eonjunrtion with p l m t  o p o r a t i m  noxt to froohr.tor u r o h  habitat.  
Quptor 11 'Botanical md Wildlife Iraourcoo'. poga 19 ototoo thot 'In 
cooporatim with tho Lo. ~ngoloa  Comty Doportmt of Public Works, tho 
Distr ic ts  propose t o  propato a u r m h l u d  momg-at plant t o  4 ro ln  
irr igat ion t o  the u r a b  md t o  r i n t a i n  tho urmh. Tho plan uould bo 
L q l . m t o d  by 2004.- lh Sorvico uould lib to rocoivo a copy of tho 
draf t  plon to roriow ud prwido c o u n t 0  on. In addition. tho f i m l  EII 
nooda t o  ldontify wamroa tha t  uould bo incorporated into tho projoct 
ovoid Lqocta aaoociatod with constnution. light. and incrooaod h r u n  
u t i r i t i o a  a t  u r a h  adjacont to tlu Joint  Water Pollution Control Ilont a t  
Coroon. 

Anothor .ubjoct of conwra t o  tho Sorvlco io tho 'bioaolid. urugomnt 
N plan'. baod  on projoctiam dovo1op.d for  tho 2010 Plan. it in axpectod 
b that 2.000 t o  2.400 wt tona or  575 dry tona par day of bioaolid. w i l l  be 

producod in tlu Joint Outfall S y a t r .  l h o o  biooolid. u a t  bo diopoaod or  
rouaod. Ihoao biosolido diopoood wt ba placed i n  appropriata l u d f i l l a .  
L n d f i l l a  currently uaod includ. tlu -to Hi110 I m d f i l l ;  Kellogg Supply. 
Inc. and Pima Cro Syat.u i n  Thoru l ;  Ircyc, Inc. i n  Corona; ond Ag Tach 
Coqony in Y \ y ,  Arizona. Futuco oitoo that m y  bo u o d  includa oovoral 
land application aitoa i n  Korn ud King buntioo;  Bolo Station I m d f i l l  i n  
Son Borrurdim County; Cash Namtsin Landfill i n  Iivoroido County and 
Noaquito bg lona l  M i l l  i n  Imporla1 County. It wao atatad i n  b u p t a r  11 
'Botanic01 end Wildlife Ioaourcaa - that  i n  tlu diopoaol of bioaolida the 
Sonitation Diotricto wuld  roquiro con t r r to ro  t o  dslorutrato thot wildlife 
and wildlifo hovo boon avoidad o r  that  impocto hm boen roQuod t o  loam- 
than-aignificont lovola through proparation of oito-apocific o m i r o m n t a l  
d o c u n t a  or c o q l i u r o  with fodorol, otato .nd loco1 rrgulotiona. Since 
tho prapoood projoct rould d i r u t l y  raoult i n  tho gonorotion largo quontity 
of bioaolida on 0 doily b u i a  tlu biologic01 Lqacta oaoociotod with the 
propomad di.pooa1 of thia w u t o  rut bo a i u l t o n o a u l y  ddroaood a0 part of 
tho Joint  Outfall S y a t n  2010 -tor F r i l i t i o o  Plan. Ihia  is m 
intorrolatod act ivi ty  usoc ia tod  with project and hu the potential to  
impact throatonod ud mduyorod apecioa. This potential impact ru t  bo 
addressed am part of thia p l lming  offort.  It i a  t o e n d a d  thot tho 
axiating capacity ond projoctod l i f e  of those landfills bo doscribed i n  tho 
f inal  EIR prepared for tho projoct. In addition. 0 l i o t  of throatowd and 
endangered apacioa that occur i n  tlu vicinity of each londfi l l  mito should 
bo obtained and potential 4 r t a  t o  liotod apociaa from l u d f i l l  
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A f ina l  iooru of c a r o n ,  i a  tho a\lbjoct of g rwth  rolatod Lqaetm. Fiftoon 
Sanitation Dintticto that  u o  locotod i n  r t r o p o l l t m  la0  Angdaa County 
partieipato i n  tho Joint Outfall A a r o r m t  rhieh prOTi&. fo r  cabinod 
inmat&t i n  uutouator  colmY-; ud t r u k  faci l i t ioo.  Thoam 15 
Diatricto are e o l l o c t i n l y  Lnom u tho Jo in t  Outfall Diotricta (JOD) ud 
ore locotad in tho control l a m  Angoloa B u i n  i n  tho o u t o m  ud aouthorn 
portiona of Loo Angoloo Comty. 'I& JOD u t o n d  mouth ud w a t  from tlu 
foothi110 of tho San Cabrial Ibratalcu t o  tho Paloo Vordoo Ponimula and 
at0 bondad t o  tho o u t  by Oraye  ud S m  Barrutdim Countioo. t o  tho m a t  
by tho Citioo of Loo Angala0 ud C1ald.h ond Santa Ibniea b y .  ud t o  tlu 
south by S m  h d r o  b y .  

Tho JOD -0 c o ~ t r u c t a d  a ragiocul. i n t o r c o n u c t d  oyotm of waatwator 
convayura ud traa-at facilitiom. Lnom u tho Joint  Outfall S y a t n  
(JOS). Tho JOS omuaga t r a a t n n t  a d  diapoaal oorvicoo for  roaidontial. 
c-reid. and i n h s t r i a l  u o r o  and proaantly irwlud.0 oix wutowotor 
troa-nt plonto with a cadinod cmpr i ty  of approxlutoly 576 mgd. w r o  
than 1.000 miloo of u i n  tnmk oauwo. ud 48 w i n g  plant*. Tha JOS 
aorvico area oncmpoaaoo 71 c i t ioo  ud unincorporated ta r t i to ry  in  tho la. 
Ango101 Baain and currontly o o m o  approxlutoly 45 million pooplo d 
treat. approxiutoly 480 mgd of wutowotor. 

Tho conotruction ond oxpamion of Joint  Yotor Pollution Control P l m t  a t  
Carson ud aaaociotod vator r a c l u t i o n  plants w u l d  prwido c r i t i c a l  
infraotrueturo mcoaoary for  continuo growth i n  b s  Angalao County. Ibla 
grorth w i l l  d i rect ly  4 a c t  wildlife roaoutcoo ond habitat ud w i l l  
unbwbtodly load t o  tlu ovontual l l a t i w  d d i t i a m l  atato ud fodmrol 
throotanod ond mdangorod opodoo. Addcoooily projoct i q r t o  on 0 c u a -  
by-coos bad. i o  largely inof fu t ivo  i n  dooling with bird ud -1 
populatioru thot noad largo conti- t rac t s  of L.nd i f  tluir populatioru 
.r. to p a r d a t  within 0 r.gion. k roc--nd that  thia  projact. thot 
oncoqaaooa 71 citioo. bo uaod u a foe- point t o  i n i t i a t e  lory rango 
planning t o  i d m t i f y  b y  parcolo of land that  hm hi& biolosical r o l w  
and thot can be purchaood for  tlu pupooo of p r o t u t i q  flmh ud wildlifo 
roaourcoo and opon apace. Thio typa of plumin& af for t  i a  currontly k i n g  
&no i n  San Diogo. Orango. Iivoroida. ond San Barrutdim Countioa with 
. I p h u i o  on tho California potcotchar  ud Suph.rua kangaroo rot.  It i a  
rocoundod that  0 similar pluming a f for t  bo i n i t i a t d  fo r  Lam Angolam 
County a. part of thi. ovorall projact. 

I f  you h a n  any quoatioru regardin& thio lot tor .  p l a m  c o n t u t  Marjorie 
Walaon or  Wartin Konnoy. Thoy can bo r o r b d  a t  (619) 431-9U0. 

Li$?a.tiCh Fi.1 Suporviaor 



Response to Comments from the U.S. Fish and Wildlife Service ... -. .. 

1-1. Table 11-1 in the draft EIR, "Special-Status Plant Species Potentially Occurring at 
JOS Facilities Proposed for Expansion" and Table 11-2 in the draft EIR, "Special- 
Status Wildlife Species Potentially Occurring at JOS Facilities Proposed for 
Expansion", have been revised pursuant to conversations with U.S. Fish and Wildlife 
Service (USFWS) staff since release of the draft EIR. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR", for changes to these tables. 

Section 7 of the Endangered Species Act requires a lead agency to consider the 
effects of the preferred alternative on endangered species (in this case, Alternative 1 : 
Upgrade JWPCP/Expand Los Coyotes WRPISan Jose Creek WRP). For Section 7 
compliance requirements, USFWS staff concluded that project boundaries would be 
focused on the JWPCP project element of the 2010 Plan because only the proposed 
modifications to the JWPCP are subject to State Revolving Fund ESA compliance 
(Nelson pen. cornrn.). The inland WRPs included in Alternative 1 (the Los Coyotes 
and San Jose Creek WRPs) were not considered further for Section 7 compliance 
because: 

proposed expansion areas for these WRPs do not support suitable habitat 
for special-status species, 

w no records of special-status plant or wildlife occurrences were found in a 
search of the Natural Diversity Data Base, and 

no special-status plant or wildlife species were observed during site visits 
to these WRPs. 

Upon further consideration of the JWPCP site, USFWS staff concluded that special- 
status species surveys need not be conducted and that a biological assessment need 
not be prepared for the JWPCP project element (U.S. Fish and Wildlife 
Service 1995). Furthermore, 20 10 Plan project elements other than modifications to 
the JWPCP and certain specific biosolids management options are analyzed on a 
program level; project-specific effects of these elements on threatened and 
endangered species will be reexamined during subsequent environmental review. 

1-2. Impacts associated with the Whittier Narrows WRP expansion were evaluated in the 
draft EIR on a program level. The mitigation measures proposed for this expansion 
are program-level measures and are not meant to replace subsequent project-specific 
mitigation. Furthermore, the Whittier Narrows WRP expansion is not part of the 
2010 Plan recommended alternative and therefore is not part of the project the 
Districts plan to approve after certification of this EIR. If the Districts decided to 
expand the Whittier Narrows WRP in the future, all significant environmental 
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impacts of the Whittier Narrows WRP expansion, including those related to breeding 
and foraging habitat for the least Bell's vireo, would be examined in detail. Surveys 
for the least Bell's vireo would be coordinated and conducted by a qualified biologist 
consistent with USFWS protocol for the species if expansion of this WRP were 
pursued by the Districts. 

Mitigation Measure 11-3 on page 11-21 of the draft EIR states that at least 2 acres 
of riparian scrub habitat would be restored for each acre removed from the project 
(emphasis added). The Whittier Narrows WRP expansion, which is not part of the 
Districts' recommended alternative, is analyzed in the draft EIR on a program-level. 
Consequently, the proposed footprint of the proposed expansion could be modified 
in the future and any future proposals to expand the Whittier Narrows WRP would 
require subsequent environmental review separate from that analyzed in the draft 
EIR. Specific mitigation measures for this 2010 Plan element, including specific 
replacement ratios for the loss of riparian scrub and its value as breeding habitat for 
the least Bell's vireo, could not be refined until the Districts identified this expansion 
as a preferred project-specific alternative. If the Districts decide to pursue the 
Whittier Narrows expansion in the future, mitigation measures would be developed 
based on the results of surveys and consultation with the USFWS. The Districts 
have modified Mitigation Measure 11-3 to incorporate additional elements into the 
riparian habitat restoration plan requested by USFWS. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR", for modifications to Mitigation Measure 
11-3. 

The Districts plan to avoid riparian habitat or other habitat suitable for special-status 
species when they identify replacement sites for lost storage capacity in the Whittier 
Narrows Flood Control Basin from the import of fill to elevate the proposed Whittier 
Narrows WRP expansion. If the Districts decide to pursue this project, specific 
replacement sites would be identified at that time and if any habitat considered 
suitable for special-status species would be lost, the Districts would take appropriate 
actions to survey the affected areas and ensure that appropriate mitigation is adopted. 
No change to the draft EIR is required. 

The JWPCP and the inland WRP areas currently experience traffic noise and several 
sources of light because of the existing treatment plant operations and adjacent land 
uses: Page 9-5 of the draft EIR indicates that the noise environment in the JWPCP 
area is currently dominated by traffic noise mostly associated with the elevated 
Harbor Freeway (1-1 lo), which is adjacent to the JWPCP marsh. Existing noise 
levels near the JWPCP range from 62 to 64 dB. Additionally, the City of Carson 
general plan designates the JWPCP site as industrial and the City of Los Angeles 
general plan designates the JWPCP site as heavy industrial; both general plans 
identify expected ambient noise levels for such land use as 70 dB. Furthermore, 
Mitigation Measure 9-1 requires all construction contractors to implement noise- 
reducing construction practices. 
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Page 11-20 of the draft EIR identifies the potential for disturbance of wildlife at the 
riparian and marsh habitats from increased human activity associated with 
modifications to the JWPCP. The proposed project's effects on nearby wildlife was 
determined to be less than significant because the area is already surrounded on all 
sides by major light and noise sources, including the elevated Harbor Freeway 
(approximately 200 feet from the marsh), Sepulveda Boulevard, Figueroa Street, the 
Atchison-Topeka and Santa Fe Railroad (AT-SF), a strip shopping mall, and 
commercial bedding plant nurseries. 

Construction- and operations-related noise impacts at the San Jose Creek and 
Whittier Narrows WRPs were determined to be less than significant in the draft EIR 
(see pages 9-16 through 9-19 in the draft EIR). No change to the draft EIR is 
required. 

1-6. The Districts have revised Mitigation Measure 11-2, "Prepare and Implement a 
Marshland Management Plan", for the JWPCP marsh site to enhance the riparian 
forest and convert ruderal vegetation. USFWS' request to review the draft plan has 
been incorporated into the mitigation measure. See Chapter 3 of the final EIR, 

- "Changes and Errata to the Draft EIR", for modifications to Mitigation Measure 11-2. 

As described above in response to Comment 1-5, page 11-20 of the draft EIR 
addresses the potential for disturbance of wildlife at the riparian and marsh habitats 
from increased human activity associated with the JWPCP modifications, 
Specifically, the area adjacent to the marsh is currently surrounded by a freeway to 
the west, the AT-SF to the south, and a commercial nursery to the north and east 
(see Figure 11-2 of the draft EIR). Because the current land uses surrounding the 
marsh site have already acclimated wildlife to human disturbance, it was determined 
that the proposed modifications would have a less-than-significant effect on the 
wildlife. Consequently, no mitigation is necessary. No change to the draft EIR is 
required. 

1-7. USFWS identified five sites used by the Districts as "landfills", but most of these are 
reuse sites. The only landfill currently used by the.Districts for biosolids disposal 
is the Puente Hills Landfill. Table 6-3 of the draft EIR listed the reuse contractors 
and sites: 

Kellogg Supply, Inc., 
Recyc Inc., 
Ag Tech Company, and 

m Pima Gro Systems. 

Since circulation of the draft EIR, some changes in the reuse sites have occurred. 
The Thermal composting site that sewed Kellogg Supply and Pima Gro has closed. 
Ag Tech has opened an additional land application site near Delano, California, that 
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now receives some of the Districts' biosolids. The Districts also have initiated new 
land application contracts with the Yakima Company near Buttonwillow, California; 
McCarthy Family Farms near Corcoran, California; and one short-term contract with 
Bio Gro Systems near Blythe, California. The current distribution of biosolids reuse 
and disposal (disposal is only at the Puente Hills Landfill) is shown in Table 2-1. 

Table 2-1. Cumnt Distribution of Biosolids Disposal and 
Reuse (in wet tons per week) 

Recyc Inc. (reuse) 

Ag Tech Company (reuse) 

Bio Gro Systems (reuse) 

McCarthy Family Farms (reuse) 

Yakirna Company (reuse) 

Puente Hills Landfill (disposal) 

The sites listed in Table 2-1 are not designated exclusively for Districts operations; 
many of them receive biosolids from other generators either now or will in the 
future. The Puente Hills Landfill receives primarily municipal refuse and the 
projected site life is expected to continue through 2013. The projected site life of 
any land application site is based on the metals concentrations of the applied 
biosolids and the application rate. Assuming a typical application rate of 7.5 tons 
per acre, Districts-generated biosolids could be applied to a site for more than 150 
years. The permitted capacity and environmental documentation for the current sites 
are listed in Table 2-2. 

0 

1,346 

812 

1,699 

580 

5,565 

Because both biosolids reuse technology and the availability of reuse sites are rapidly 
changing, the Districts are limited in their ability to select a range of alternative site 
locations proposed by private contractors. The three landfills identified in the draft 
EIR as potential future sites were established to develop travel routes and distances 
from the JWPCP for the transportation and air quality analyses. These landfill sites 
are not Districts facilities. They are in the planning stages and would be operated 
by private contractors. However, the Districts require contractors to demonstrate 
compliance with applicable local, state, and federal laws (including the Endangered 
Species Act) for biosolids end-use sites. The contractor must have an approved 
environmental document for each site before the Districts will consider its use. The 
lead agencies considering the environmental documentation would be required to 
address the environmental impacts of the sites and alternatives similar to the review 

1 ,000 

ZOO0 

1 ,000 

not applicable 
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Table 2-2- Environmental Documentation for Existing Biosolids 

Recyc Inc. 

Ag Tech Company 

Bio Gro Systems 

McCarthy Family Farms 

Yakima Company 

Puente .Hills.. Landfill 

Disposal and Reuse Sites 

Environmental Documentation 

EIR (12/7189); State Clearinghouse 
number 88 1003 18 

Yuma: ND (1991) State 
Clearinghouse number 9 105 108 1 

Kern: Mitigated ND (9116194) 
Resolution number 94-252, 
Central Valley RWQCBc 

Mitigated ND (3125193) Bio Gro 
Sludge Management Plan for the 
County of Riverside; State 
Clearinghouse number 93022027 

Mitigated ND (1990) Bio Gro 
Colorado Basin RWQCB; State 
Clearinghouse number 8903 1307 

ND (1128191) Riverside County 
Ordinance Regulating Land 
Application of Sewage Sludge; State 
Clearinghouse number 9 10 12065 

Mitigated ND (815194) Resolution 
number 94-214, 
Central Valley RWQCBc 

Mitigated ND (1127195) Resolution 
number 95-01 1, 
Central Valley RWQCBc 

EIR (3123194); State Clearinghouse 
number 91121070 

Note: ND = Negative Declaration. 
a Assumes 25% total solids and an application rate of 7.5 dry tonslacre on the permitted 

acreage for land application sites. 
72,000 wet tons per. week capacity and a minimum of 5 parts refuse to 1 part biosolids. 

C Waste discharge requirements for site require a preapplication report that includes a 
species survey by a qualified biologist. 
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process established by existing contractors,.including the effect of theL development 
on threatened and endangered species. The Districts would not consider use of any 
sites until the sites were fully permitted. Additionally, page 14-1 1 of the draft EIR 
states that disposal of the Districts' biosolids in landfills would contribute to less 
than 1% of existing landfill space. No change to the draft EIR is required. 

In Chapter 17 of the draft EIR, "Cumulative, Growth-Inducing, and Growth-Related 
Impacts", the Districts have acknowledged that the 2010 Plan can be seen as 
removing an obstacle to growth in the JOS service area and that under a strict CEQA 
definition of growth inducement, the 2010 Plan can be considered growth inducing, 
even though the plan is not an important factor affecting regional economic and 
population growth. Several factors affect the magnitude, timing, and type of 
economic and population growth, and include local government planning, economic 
climate, quality of life, and availability of public services and natural resources. 
Chapter 17 of the draft EIR identifies those impacts related specifically to growth 
inducement. Page 17-13 specifically identifies the loss of special-status wildlife 
species habitat and at-risk biological communities as growth-related impacts 
associated with the 2010 Plan. The mitigation measure proposed for this impact calls 
for the preservation of special-status species habitat and at-risk habitat by 
implementing local and SCAG RCP policies, which would reduce the impact to less 
than significant. Furthermore, SCAG concurred with this conclusion in its comment 
letter on the draft EIR (see Comment 12-4 in Letter 12 of the final EIR). No change 
to the draft EIR is required. 

The Districts recognize the need for efforts to conserve and enhance large contiguous 
tracts of land with high biological value. The Districts, however, do not have the 
authority to take the lead in planning efforts for habitat conservation. Figure 11-1 
of the draft EIR identifies areas in the JOS service area and the greater Los Angeles 
County supporting natural habitats. Plans currently underway to preserve these 
natural areas include the Palos Verdes Peninsula Natural Communities Conservation 
Plan, which encompasses 1,500 acres, and the Ocean Trails Habitat Conservation 
Plan, which encompasses approximately 170 acres. Additional conservation efforts 
include those of the Palos Verdes Peninsula Land Conservancy and those at the 
Puente Hills Landfill. The Palos Verdes Peninsula Land Conservancy has created two 
preserves in Los Angeles County: 20 acres in Lunada Canyon and 28.5 acres in the 
City of Rolling Hills Estates. The Palos Verdes Peninsula Land Conservancy plans 
to acquire 900 acres for the proposed Portuguese Bend Nature Preserve in Los 
Angeles County. Conservation efforts at the hente Hills Landfill include 
preservation and enhancement of approximately 230 acres of natural habitat, planting 
of over 1,700 trees grown from coast live oak acorns gathered onsite, and creation 
of the hente  Hills Landfill Native Habitat Preservation Authority, which will be 
funded by as much as $75 million from the landfill operation. 
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. - 
STATE OF W O R I I  

Letter 2 

W E W O W S  O m C E  OF PLANMINO AND RESEARCH 
I r n  TENTH STREET 
'ACCUUENIO. CA -14 

January 3, 1995 

Subject: JOINT OVRAtt SYSTbl 2010 WSATER FACILITIES PLW SCH I: 
94021011 

The S t a t e  Clear inghaan muhi t t ad  tho  above namd environmental 
docurant t o  melactad &ate  agenciem f o r  review. The review peri 
is doom3 and nono of the s t a t e  agonchm have comment@. This 1.' 
l e t t a r  acknwldgem that you have c o r p l i d  with the  S t a t e  
Clearinghouee r e v i w  rrquiremtm f o r  d r a f t  environmental 
documntrn, purrnuant t o  the California Environmental Quality A c t .  

Y 
u 

P l e a n  call Hark Goom a t  (916) 445-0613 i f  you have any questions 
C, regarding the  onvironwntal  review process. Uben contacting the 

Clearinghwme i n  t h i s  ratter, plea- use t h o  eight-digi t  S t a t e  
Clearinghouoe number M t h a t -  m y  rampond promptly. 

Michael ~ h i r i a t c i ,  ~r .' 
Chief, S t a t e  Clearinghouse 



Response to Comments from the Governor's Office of Planning and Research (first letter) 
,- . -- 

2-1. The Districts considered and responded to all written comments received. 
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STATE OF CALIFORNIA 
Letter 3 

PETE WKSW. Go- - -- 
GOVERNORS OFFICE OF PLANNING AND RESEARCH 
1400 TENTH STREET 

\CRAMENTO. CA 95614 

January 12, 1995 

GARY YOSHIDA 
COUHTY SANITATION DISTRICTS, LOS MCELES 
1955 WOWHAN MILL ROAD 
WHITPIER, CA 90601 

Subject: JOINT OtfiFALL SYSTEII 2010 IISATW FACILITIES PLAW SCH I :  
94021011 - 
Dear GARY YOSUIDA: 

Lead agencies a r e  not required t o  respond t o  l a t e  comments. 
Jiovevu, you may wish t o  incorporate these  addi t ional  c o u e n t a  
i n t o  t h e  preparation of your f i n a l  environmental document. 

The enclosed c o n a n t s  on your d r a f t  a n v i r o n ~ n t a l  documents uera 
received by t h e  S t a t e  Clearinghouse a f t e r  the  end of the  s t a t e  
raviev period. We a r e  forwarding these comments t o  you because 
they provide information o r  r a i s e  issues  which may a s s i s t  you i n  
p ro jec t  review. 

Please contact  Mark GQBB a t  (916) 145-0613 i f  you have any 
questions concerning t h e  r e v i w  process. When you contact t h e  
Clearinghouse i n  t h i s  matter,  please ume t h e  e i g h t d i g i t  S t a t e  
Clearinghouse number s o  t h a t  w e  m y  respond promptly. 

3-1 

Enclosures 
cc: Resources Agency 



Response to Comments from the Governor's Office of Planning andResearch (second letter) 
- - 

3-1. The comment letter prepared by the California Department of Transportation was 
sent directly to the Districts and is not considered late. However, the Districts have 
responded to all comments received on the 2010 Plan and the draft EIR after the 
close of the comment period. 
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M e m o r a n d u m  

'O : Mr. Mark Coss 
State Clear inghouce 
1400 Tenth Street, Room 121 
Sacramento, CA 95814 

F i i  No.: 
ICR/CEQA/DEIR 
County of L o s  Anqeles 
JOINT OUTFALL SYSTEM 
2010 MASTER FACILITIES 
P U N  

Caltranm ham r e v i d  the above-referenced Joint Outfall System 
2010 Master Facilities Plan. Based on the information received, and 
in addition to our previous couents made on February 25, 1994, we 
are not matisfid with the document's traffic analysis. 

W e  would like to see an Intersection Capacity Utilization (ICU) 
analymim for the intersection of Pacific Coast Highway (SR-1) and 
Figueroa Street mimilar to that done for Sepulveda Boulevard and 
Fiqueroa Street. 

An transport of hazardous waste or heavy construction equip- 
ment uhfch requirem the rue of oversize transport vehicles on 
State Fraeways/Hiqhwaym will require a Caltrans transportation 
permit. We roconend that large size trucks that are transporti 
construction rterialm, equipment, and exporting contaminated s a l  14-3 
be 1imit.d to off-peak commute periods. 

The applicant shall comply with all applicable hazardous 
waste mafety measuras uhan transporting materials from the sitas. 

If you hava any questions regarding this response, please 
call me at (213) 897-1338. 

Mr. Charles W. Carry 
Chief Engineer and General Manager 
County Sanitation Districts of Los Ang 
1955 Workman Mill Road 
Whittier, CA 90601-1400 
Attention: Gary Yoshida 



Response to Comments from the California Department of Transportation, District 7 - .. * 

4-1. In response to this comment, a level of service (LOS) analysis was conducted for the 
Pacific Coast Highway or State Route 1 (SR 1)Figueroa Street intersection for the 
morning and evening peak hours during the period when construction activities 
generate the most traffic. The Intersection Capacity Utilization (ICU) methodology 
was used for this analysis. 

Existing morning and evening peak-hour turning movement counts were conducted 
at the SR 1Figueroa Street intersection in February 1995. Figure 7-6, which has 
been added to the final EIR (see Chapter 3), shows the existing turning movement 
volumes at this intersection. Results of the ICU analysis are shown in Table 7-4a 
(see Chapter 3 of the final EIR, "Changes and Errata to the Draft-EIR"). Results 
indicate that this intersection is currently operating at LOS F during the morning 
peak hour and at LOS E during the evening peak hour. 

The number of construction employees at the JWPCP will be highest between July 
1999 and June 2002 when several contracts overlap. During this period, an average 
of about 255 construction employees would be present at the JWPCP site. Table 7-3 
in the draft EIR presents a summary of the construction trip generation analysis for 
the JWPCP construction activities. 

To account for the background traffic growth that may occur at the SR 11Figueroa 
Street intersection by 2002, a growth rate was applied to the existing traffic volumes. 
Because the trends show that the traffic volumes on SR 1 in the vicinity of Figueroa 
Street have declined in the last few years (California Department of Transportation 
1990 and 1993), a growth rate of 1% per year was applied to the 1995 traffic 
volumes to project the 2002 volumes. 

Figure 7-6 shows the projected 2002 turning movement volumes at the 
SR 1Figueroa Street intersection and Table 7-4a shows the results of the ICU 
analysis for this intersection.. The increase in morning and evening traffic volumes . . . . 

caused by construction employees would not increase above the threshold of 
significance established by the Congestion Management Program for Los Angeles 
County (Los Angeles County Metropolitan Transportation Authority 1993). 
Therefore, this impact is considered less than significant. The draft EIR is hereby 
changed to incorporate the discussion of this less-than-significant impact. See 
Chapter 3 of the final EIR, "Changes and Errata to the Draft EIR". 

It should be noted that the capacity analyses performed in the draft EIR reflect a 
higher number of employees than are considered here. Since the capacity analysis 
was performed for the draft EIR, changes have been made to the construction 
schedule and, consequently, the number of construction employees needed for the 
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project has decreased. The analysis provided in the final EIR reflects the .updated- 
data, while the analysis in the draft EIR reflects a more conservative scenario. 

4-2, 4-3. Oversize vehicles used to transport equipment or materials to the proposed project 
site will include multiple-axle tractor trailers transporting large processing equipment 
including pumps, compressors, tanks, engines, separation towers, and materials such 
as structural steel members. Oversize vehicles could also transport large and heavy 
construction equipment such as cranes, tracked excavators, and bulldozers. The 
construction contracts will restrict use of these transport vehicles to off-peak hours. 
Contractors transporting equipment or hazardous waste materials to the project site 
via state freeways or highways would be required to obtain transportation permits 
from Caltrans. No change to the draft EIR is required. 

4-4. Shipment of hazardous materials or waste to or from the Districts' facilities will be 
performed by licensed private contract haulers who comply with applicable federal 
and state regulations regarding equipment certification, personnel training, and 
documentation. These regulations are enforced by the California Highway Patrol. 
Bulk shipments and storage are arranged whenever possible to minimize the number 
of trips required. 

Because of the JWPCP's proximity to the Sepulveda Boulevard off-ramp from the 
Harbor Freeway (I- 1 1 O), truck transport of chemicals and other hazardous materials 
to and from the JWPCP is generally via 1-1 10. Vehicles exit 1-1 10 at Sepulveda 
Boulevard, travel east to Figueroa Street and south to the JWPCP. Additionally, the 
AT-SF Railroad has sidings at the JWPCP for material transported by railcar. No 
change to the draft EIR is required. 
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nrrc or cur- - c a w -  r m n o u n r w  rrrrncrawu*cv rrd&sa - 
STATE WATER RESOURCES CONTROL BOARD 

Mr. Gary K. Yoshida 
Division Engincu 
P l a m  d Pmpcrty M u m e  
County Sanitation Districu of Los Ang~!les Gaunt), 
1955 Workmsn Mill Rod 
Whiukr. CA 90601-1400 

Dcar Mr. Yoshii: 

REVIEW OF ENVIRONMENTAL IMPACT REPORT (EIR): COUNTY SANITATION 
DI!jTRICIS OF LOS ANGELES COUNTY. JOINT OUTFAU SY- '2010 MASTER 
FACIUTIES PLAN. STATE CLEARINGHOUSE NO. 9402101 1. =ATE REVOLVING 
FUND (SRF) U M N  NO. 4001-220, FlNAL INCREMENT SECONDARY TREATMENT 

F 
m llnnk for chc oppomm@ to micw tbc Ibwe-~~fmnccd doamwnt. The EIR is dcqurtc 

forourpurposcedarehavcmcomm*rs. 

We look fonwud to ca*inuiq lo work with you d cbe U.S. Emirommul Racdi 
Agency to coordinr(e SRF km program rrquirrmrms with Natiaul Envinnmnclul Poky 
Act rrvims necessary beuusc of chc 1994 Ipcirl rpproprirtion fmm C ~ ~ ~ I U S  for this 
pmjat. We hope chis c o o r d i  effm will elimiik rrAudM waL for you whawvcr it 
is possibk to & so. 

As put of chc SRF mkw pocesr, on Nowmba 18. 1994. we circulated chc drift EIR to 
agencies mpomibk for imphmting fadcnl arvhwmtnul laws d rrplationc. T k  time 
hrr rnssad for comments d only chc U.S. Firb d WiWife Smi (Senice1 bs 
rrspbnded. Tht Smicc hrr A. d we have m. r time e&nsion.to January 26. 
1 995. 

Mr. Gary K. Yoshii -2- 

If you have my qucstias. plaac fa1 free to c o w  me r (916) 227425.  

Chriistine hiley I 
Environmcatrl Savices Unit 

cc: Stllcckminghouk 
1400 Ninch Svaec 
Smmcnto. CA 95814 

Ms. Elizabah Borowkc 
U.S. EPA. Water Manylarm Divisii 
75 Hawthorne Suect 
S.n F r u r c k ~ .  CA 94105-3901 

On Decaabcr 6. 1994, w received carurrcnr fmn tbc Stlk Historic Resmrtion WICC 
on our Dccmninrtion of No Effact for this pmjax. 



Response to Comments from the State Water Resources Control Board 
A . . . . . , . - 

5-1. The SWRCB's review and concurrence with the contents of the draft EIR are hereby 
noted. 

5-2. Concurrence from the State Historic Preservation Office on the Determination of No 
Effect for this project is hereby noted. 
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. .- 
COUNIY OF LOS ANGELES 

DEPARTMPrr OF PARKS AND RECREATION 

December 5. 1994 

Mr. Chrks W. Cury 
CMFmg~nsadr G d  -a 
SANlTATlON DISTRICTS 
County of Lor h @ s  
1355 Worknam Mill Rcirrl 
Whit(ia, CA 9060 1 - 1400 

y DRAFI' PROGRAM ENVIRONMENTAL IMPACT REPORT 
h) 
0 FOR l%lE JOINT OUTFALL SYSTEM 

2.Y MASTER FACll l l lES PLAN 

Thc Proaran Al tant iVa 3 rd 4 mamchdy. wauld imold the W t k  Nmm Reudiaul 

fachckucBdhv&. T & l a r ( ~ s v i r s o i r d r r r i h e d ~ . n a d u r l ) a d r p c c i e r ~ i n ~ t o  
both slate rd f& Edm$md SQecia Actr. 



Response to Comments from the County of Los Angeles Department 
of Parks and Recreation 

The alignments of proposed sewer projects identified in the 2010 Plan, including the 
alignment for a 2-mile-long trunk sewer proposed under Alternative 4, cannot be 
accurately defined at this time. Therefore, the environmental impact analysis 
conducted in the draft EIR was on a program level. However, the Districts typically 
locate sewers in existing public rights-of-way to minimize disruption of access, 
services, and utilities to private property and to reduce other impacts. If the Districts 
decide to construct this sewer, the Districts will consider alignment options and 
evaluate each alignment based on cost and potential impacts. As stated on page 11- 
20 of the draft Em, constructing the proposed sewer would not result in the loss of 
sensitive biological communities because the Districts plan to avoid such 
communities. No change to the draft EIR is required. 

The draft EIR identifies the recommended alternative as "Alternative 1: Upgrade 
JWPCPExpand Los Coyotes WRPISan Jose Creek WRP". Modifications to the 
Whittier Narrows WRP are not proposed under the recommended alternative. If the 
Districts were to consider expansion of the Whittier Narrows WRP at a future date, 
they would need to  evaluate the environmental impacts on the project level under a 
separate environmental review process. 

Several potential impacts related to sewer relief are identified in the draft EIR. The . 
impacts were determined to be less than significant based on standard construction 
practices implemented by the Districts and the location of sewer alignments along 
existing roadways and paved areas. Also, see response to Comment 6-1. 
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%?+ opt% c9i&iWd 
' DEPARTMENT O F  PLANNING 

AND BUILDING SAFETY 

HYRUM B. FEDJE 
Director 

Charlea W. Carry 
Chief Engineer and General M a n a p  
County Sanibtion Dintrich d la Anplea h t y  
1966 Workman Mill R o d  
Whittier, CA 90601-1400 
Attention: Gary Ywhida 

Re: Draft Program Emironmenbl Impact Report (EIR) for the Joint Outfell 
y System 2010 Mmter Facilities Plan 
h) 

The City of El Segundo h~ r e v i d  the Draft -am Envimnmenbl Impact Report 
(EIR) for the Joint Outfall Sptem 2010 M ~ t e r  Facilitii Plan. The City appmiatea the 
opportunity b comment on the project and wwM l i b  b aubrnit the following comments 
b be incarporated i n b  the Final EIR b allow f a  a amre .eeurab .Maasment of the 
projects impacts 

pg. 2. Joint Outfall 
12nYg4 

1.) The area eamt d Sepuhda Boulevard in El S y d o  m .snd by the LACSD. The 
oervice charge and the connection 1' for the proputha in tbia area r i l l  be 
increamed (pages 2 - 8) b finance the program. Although the actual fee in- ie 
not k n m n  a t  thL time, the City L cmcemed h u t  the economic impact tbat Lbe 
incream may have on bunin- in El Segudo. 

Again, thank yw for the opportunity b comment. We look f'ard b receiving the Find 
EIR If you have any questions, pb.se conhit Jean Buda a t  (310) 322-1670, Ed. 402 
or any other Planning DivisioD d.ff member. 

7'1 

/' .yl ,- L. rn 

. p. .r'i. (,- 

h u m  B. Fedie 
D&or of G n n i n g  I . and Building Sakty 

a: Jim Morrimn, City 
EIR R e s p o ~ e  Pils 

2.) The d r u c t i o n  activities b implement the pmgram ahould indicate the impacb 
for the 'maintenance of facilities including ma&. under the Public Facilitii 
Section of the Table 3 checklint (pagem 3 - 17). Ihe document currently indicabs 
no impact. I 



Response to Comments from the City of El Segundo Department 
of Planning and Building Safety 

7-1. Project financing is discussed in Section 7.5 of the 2010 Plan. As indicated in that 
section, different elements of the 2010 Plan will be funded through separate financial 
programs: service charge and connection fee programs. Existing users of the 
sewerage system will fund the upgrade elements of the recommended alternative 
(Alternative 1) through their annual service (user) charges. Section 7.5 provides a 
more detailed analysis of the impact on the service charge rates. 

New users will finance the expansion elements of the 2010 Plan through payment of : 

connection fees. Under the existing Master Connection Fee Ordinance, connection 
fee rates are based on the next anticipated configuration of an expanded treatment 
plant. Because this anticipated configuration is already assumed to be a tertiary-level 
inland WRP with full associated downstream solids-handling facilities, the 
recommended alternative would have no effect on the connection fee rates for 
businesses in the City of El Segundo. No change to the draft EIR is required. 

Page 3 of 5 in Table 3 of the notice of preparation (NOP) for the EIR (dated 
February 3, 1994) was developed by the Districts to identify potential impacts 
associated with the 2010 Plan. As- stated in the NOP, the identification of the 
potential impacts did not necessarily mean that the impact would occur, only that 
there was potential for the impact to occur. In the draft EIR, the Districts identified 
several construction-related impacts on roadways; where impacts were found to be 
significant, the Districts proposed mitigation to reduce the impacts to less-than- 
significant levels. Chapter 7 of the draft EIR identifies increased traffic on existing 
roadways, alteration of current vehicle circulation, and increases in traffic hazards 
from construction activities. 

Mitigation measures proposed in the draft EIR for air quality impacts resulting from 
construction at the JWPCP also address concerns related to the maintenance of roads. 
Specifically, the Districts propose to water active sites at least twice daily, pave the 
first 100 feet of all unpaved, heavily traveled construction roads on the site and 
sweep streets at the end of the day with water sweepers if visible soil is carried onto 
adjacent public roads. No change to the draft EIR is required. 
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P W W E L  FREEMAN 
FIRE CMEF 
FOl3ESTER FlRE W-N 

Letter 8 
COUNTY OF LOS ANGELES 

FIRE DEPARTMENT 

SUBJECl? DRAFT ENVIRONMENTAL IMPACT REFDRT - JOINT OVlFAU SYSTEM 2910 
MASTER FACIUTIES PIAN. SCH IU411Oll 

PAUL H. RIPPENS CHIEF, FVRESIXY DIVISION 
PREVENIION BURE4U 



Response to Comments from the County of Los Angeles Fire Department 
.- 

8-1. The draft EIR is hereby changed to state that stations #87 and #90 can each supply 
one engine to the San Jose Creek WRP. See Chapter 3 of the final EIR, "Changes 
and Errata to the Draft EIR". 
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Letter 9 

COUNTY OF LOS ANCELES 

F e b r u a r y  13,  1995 

DEPARTMENT O F  PUBLIC WORKS 
(Y SOUTH FREY(IN7 AVLNIIE 

N I I A Y D K A .  CALIFORNIA WWJ-1111 
T*, (818b4S84IW 

M r .  Charlem W .  Car ry  
Chie f  E n g i n e e r  and General  Manager 
County  S a n i t a t i o n  D i s t r i c t m  o f  Los Angeles  County 
1955 Workman M l l l  Road 
W h i t t i e r ,  CA 90601-1400 

A t t e n t i o n  M r .  Gary Yoshlda 

Dear  M r .  C a r r y :  

JOB 2010 IUSTCR FACILITItS PLM 

We h a v e  rev iewed t h e  d r a f t  J o i n t  O u t f a l l  Symtem 2010 Master  
F a c i l i t i e s  P l a n  and  Environmental Impact Repor t  and  have t h e  

(;3 f o l l o w i n g  c-ents: 
h) 
0\ JOS D r a f t  P l q n  

1. Page 2-8, lamt paragraph  - The e n t i r e  r e a c h  o f  Rio Hondo 
Channel  downstream of W h i t t i e r  Marrows Dam is l i n e d  w l t h  1 
c o n c r e t e .  

2. Page 2-21, l a a t  paragraph  

R i o  Hondo Coamtal Bnmin Spread ing  Grounds is o p e r a t e d  and 
owned by t h e  Lom Angelem County D e p a r t r e n t  of P u b l i c  
Works (LACDPW) . 
S a n  G a b r i e l  Coamtal m e i n  S p r e a d i n g  Groundm is o p e r a t e d  
b y  t h e  LACDPV. However, it i m  o n l y  p a r t i a l l y  awned by 
u s .  W e  have a l o n g - t e a  leame f o r  t h e  grounds.  The 
o p e r a t i o n  and maintenance of  t h e  r i v e r  was t r a n s f e r r e d  t o  
u s  on A p r i l  29, 1969 b y  t h e  U.S. Amy Corps o f  Engineers .  

Both s p r e a d i n g  groundm a r e  o p e r a t e d  on a b a t t e r y  c y c l e .  
The  time it t a k e n  t o  f i l l  a b a t t e r y  i m  dependent  upon t h e  
in f low,  mize of  t h e  b a t t e r y ,  a n d  t h e  p e r c o l a t i o n  r a t e .  

The w a t e r  i m  mwitched t o  a n o t h e r  b a t t e r y  t o  d i s r u p t  t h e  
b r e e d i n g  c y c l e  of  v e c t o r s  a n d  t o  a l l o w  t h e  b a t t e r y  t a  
r e j u v e n a t e  and r e s t o r e  t h e  p e r c o l a t i o n  r a t e .  

M r .  Charlem W. C a r r y  
F e b r u a r y  13, 1995 
Page 2 

e. San  Gabriel Coamtal b m l n  Spread ing  Groundm ham a n  i n f l o w  
c a p a c i t y  of 350 cfm (226 q d )  and Rio  Hondo Coamtal Bamin 9-2 
S p r e a d i n g  Groundm has a n  i n t a k e  c a p a c i t y  o f  2,000 cfm 
(1293 a g d ) .  

I 
Page 3-1, T a b l e  3.1-1 - Waate Dimcharge and  w a t e r  reume 
pemitm e x p i r e d  i n  Augumt 1994 f o r  t o n g  Beach, Lo8 Coyotes ,  
W h i t t i e r  Marrowa, and  P m n a  Water Reclamation Plantm (WRP); 
t h e  p e r m l t a  f o r  t h e  San Jose Creek URP e x p i r e d  i n  l b r c h  1994. 
Have t h e s e  permltm been renewed or extended? I f  mo, t h e  JOS 
P l a n  a h o u l d  mta te  t h e  new e x p i r a t i o n  &te(m) .  

Page 3-11, l a m t  paragraph  - The o f f i c i a l  naw f o r  S a n  G a b r i e l  
S p r e a d i n g  Groundm i m  San G a b r i e l  Coamtal Bsmin S p r e a d i n g  
Groundm. Thim f a c i l i t y  conmiatm o f  two batteriem: a )  t h e  
o f f - c h a n n e l  mpreading groundm and b )  t h e  r i v e r  baminm. 1 
F i g u r e  4.1-2 I 
a .  Water f r a  SJCWRP c a n  k mpread a t  e i t h e r  R i o  Hondo or ! 

San  G a b r i e l  Coamtal Bnmin Spread ing  Groundm. 186 
b. Likewime, f o r  w a t e r  f r o a  VIIVRP. I 
c. Reimbursement f o r  t h e  rec la imed  w a t e r  i m  made by t h e  

Water  Replenimhment D i m t r i c t  (WRD) b u t  t h e  w a t e r  10 
s p r e a d  by t h e  LACDW. 

Page 4-4, t h i r d  paragraph  - The WRD doem n o t  mpread t h e  w a t e r .  
The w a t e r  i m  s p r e a d  a t  LACDW groundwater  r e c h a r g e  f a c i l i t i e m .  
W e  o p e r a t e  t h e  f a c i l i t y ,  c o n t r o l  t h e  i n f l w ,  a n d  d e t e r m i n e  
where t h e  w a t e r  i m  mpread. 

Page 4-6, lamt p a r a g r a p h  - Sane c m n t m  am n o t e d  i n  Itea 
No. 6. 

Page 5-40. t h i r d  paragraph  - Revlme t h e  t i t le  WRD o f  S o u t h e r n  
C a l i f o r n i a  t o  LACDW. 1 
Page 5-49 - Sarre c-nt am n o t e d  i n  Item No. 8 .  I @.a 
Page 5-54, t h i r d  paragraph  - The Main San Gabriel Baa11 
includem t h e  f o l l o w i n g  LACDW groundwater  r e c h a r g e  f a c l l i t i e a :  

a .  B e n L o r o n d S . G .  e. IrwindaleS.B. /UanningPit  
b. Buena V i s t a  9.8. f .  Peck Road Water Conmarvat ion Parh 
c. C i t r u s  S.G. g.  Walnut S.B. 
d. Ea ton  S.B. h. San ta  Fe S.G. 



Mr. Charles W. Carry 
February 13, 1995 
Page 3 

Mr. Charles Y. Carry 
February 13, 1995 
Page 4 

The only facility capable of replalmhlng 20,000 AF I8 ( 
Santa Fe Spreading Qroundm. 

1 Page 5-55, second paragraph - Thlm paragraph dlmcummem the 
work that WRD lnltlatd but the facllltlem are operated by the 9-11 
LACDPU . I 

12. Page 6-102, thlrd pnragraph - Typographlcal error; VSS, not 
W S  should k umed tor volatile suspended solldm. 1 012 

1. Page 3-4, thlrd paragraph 

The Rlo Hondo Channel orlglnatem from the splllway of 
Peck Road Water Conmematlon Park. 

Plow data for the Rlo Hondo Channel lm avallable from 
Gaglng Statlon Mom. P192B-R, F64-R, and F45B-R. Gaging 
Statlon P45B-R 18 the last statlon on the Rlo Hondo 
Channel before the confluence with the Lon Angelem Rlver. 

Flow data for the Lom Angelem Rlver 1s avallable from 
Gaging Statlon Mom. P300-R, F205-R, F57C-R, P34D-R, and 
F319-R. Statlon P319-R 10 the last gaglng mtatlon on the 
Los Angelem River M f o n  It discharges to the Pacltlc 
Ocean. 

The above-noted gaglng otatlon data 1s avallable to the 
public and can tm obtalnd at the LACDPY's publlc counter 
ln Hydraullcfwater Conmenatlon Dlvimlon or by contactlng 
Mr. George Parag of that Dlvlslon at (010) 150-6112. In 
addltlon, the U.S. A m y  Corpm of Englneers also has 
gaglng statlonm on the Rlo Hondo Channel and Los Angeles 
River. 

2. Page 3-10, macond paragraph 

a. Rlo Hondo Coaotal Basin Spreadlng Groundm ham 430 acre8 
of wetted area. I 

b. San Qabrlel Coa8tal Bamln Spreading Grounds has a total 
of 252 acre. of wetted area, 96 acrem ln the off-channel 
mpreadlng groundm, and 156 acrem in the rlver bamlnm. 

3. Page 3-10, thlrd paragraph - Plu8a refer to our C-nt lo. I 0.15 
2 under JOS Draft plan on page 2 of thl8 letter. 

4. Page 3-24, flrmt paragraph - Ume elther Lo8 Angeles County 
~ l o o d  Control Dlotrict or WD- not DPV ~lood Control B-16 
Divialon. I 

Pleame contact Mr. Cung Nguyen at (818) 458-6302 if you have any 
quemtlons or If we may be of a88istance. 

Very truly yours, 

HARRY Y. STWE 

CTN : adg 
JOSPLll 

c. Remove the parenthetlcal docuwntatlon "(County 
Sanitatlon Dlotrlctm of Lon Angelea City, 1992b)." 



Response to Comments from the Los Angeles County Department of Public Works . 
-L - 

Response to Comments on the Draft 2010 Plan 

Change made to Section 2.1.3, page 2-8, fmal paragraph. 

Changes made to Section 2.2.4, page 2-21, Central Groundwater Basin subsection. 

The permits for these plants have been extended until the Regional Water Quality 
Control Board considers the applications for their renewal, which have been 
submitted by the Districts. No change to the Draft 2010 Plan is required. 

Changes made to Section 3.1.2, page 3-1 1, fmal paragraph. 

Comment noted. At both sites, the reclaimed water is purchased by the Water 
Replenishment District and recharged in facilities operated by the Los Angeles 
County Department of Public Works. No change to the Draft 2010 Plan is required. 

Changes made to Section 4.1.1, page 4-4, third paragraph. 

Changes made to Section 4.1.1, page 4-6, last paragraph. 

Change made to Section 5.5.2, page 5-40, title has been revised to read: "San Gabriel 
Coastal Basin Spreading GroundsRio Hondo Coastal Basin Spreading Grounds." 

Change made to Section 5.5.2, page 5-49, title has been revised to read: "San Gabriel 
Coastal Basin Spreading GroundsRio Hondo Coastal Basin Spreading Grounds." 

Comment noted. The proposed recharge would occur at the Santa Fe Spreading 
Grounds. No change to the Draft 2010 Plan is required. 

Comment noted. No change to the Draft 2010 Plan is required. 

Change made to Section 6.13.1, page 6-102, third paragraph. 

Response to Comments on the Draft EIR 

9-13. The draft EIR is hereby changed to reflect these corrections. See Chapter 3 of the 
fmal EIR, "Changes and Errata to the Draft EIR". 

Counry Sanitation Districts of Los Angeles Counry 
JOS 2010 Master Facilities Plan 
Final Program EIR 2-28 

Responses to Wrinen Comments 

June 1995 



9-14. The draft EIR is hereby changed to reflect these corrections. See Chapter 3 of the 
final EIR, "Changes and Errata to the Draft EIR". 

9-15. The draft EIR is hereby changed to reflect these corrections. See Chapter 3 of the 
final EIR, "Changes and Errata to the Draft EIR". 

9-16. The draft Em is hereby changed to reflect these corrections. See Chapter 3 of the 
final EIR, "Changes and Errata to the Draft EIR". 

County Sanitation Districts of Los Angeles County Responses to Written Comments 
JOS 2010 Master Facilities Plan 
Final Program EIR 2-29 June 1995 



Letter 10 

C M C ~ .  mnaummcur,muM ro. saa JIJO 
CCIIIIROS. CAUIOII(Y SO-JIJO . I A k  lJlOIO63-7277 

mm: ma a ~ u ~  I . 1714, s s m o  

January 3, 1995 

Mr. Charles W. Carry 
Chief Engineer and 
General Manager 
County Sanitation Districts 
of Iam Angeles County 
1955 Workman Mill Road 
Whittier, CA. 90601-1400 

Dear Mr. Carry: 

Thank you for your letter dated Woverkr 14, 1994, requesting 
that the City of Cerritom reviw and cowmant on the draft Outfall 
System 2010 Maeter Facilities Plan, and the draft Environmental 
Impact Report. We recognize that your shff is reviewing various 
alternatives designed to w e t  the vastwater management needs of 

w the District's Joint Outfall Syotem (JOS). 
A u 

Should the District seloct Alternative I 1  as its primary choice, 
the City would request that the District provide a Traffic 
Management Plan which vould include the storage of on-site 
material and equipment, mitigation of any vehicular/pedestrian 
circulation and noise concerns, and a landecaping plan which 
vould addreee aeethetic concerns. The City would strongly oppose 
Alternatives I 2  and I 4  if they were selected because of their 
substantial impact on the city's recreational facility. 

We have revieved the four pmpooed alternativee which are 
outlid in the plan. The City is primarily concerned with any 
modificationm proposed at the h a  Coyotes Plant in Cerritom 
because the City-awned and operated Ironrood Golf couree and 
driving range may be impacted. 

Upon reviewing the four alternatives, the City prefers 
Alternative I 3  which involves no wdificationm to the Ias Coyotes 
Plant as our first choice. The City's next preference ie 
Alternative I1 which involves increasing the capacity of the Ias 
Coyotes Plant from 37.5 rgd to 50 .gd. Hwever. this expansion 
will be to the mouth of the existing driving range and will not 
impact any existing City facilities. Alternativee I 2  and I 4  are 
the leaet desirable options to us. 

Mr. Charles W. Carry 
January 3, 1995 
Page 2 

1 &1 

1w 

We are requeeting that your office k-p us informed relative to 
any final decisions which may develop regarding this matter. If (106 
you have any questions or desire any additional information from 
my office, pleaee feel free to contact Ron Babel, Water 
Superintendent at (310) 060-0311, Ext. 245 at your convenience. 

Sincerely, 

Vinw Brar 
Director of Public Works 



Response to Comments from the City of Cerritos 

10-1. As explained on page 12-7 of the draft EIR, the land on which the Ironwood Golf 
Course and Driving Range is located is owned by the Districts and has been leased 
to the City of Cerritos since 1975. The lease agreement allowed the City to develop 
the property for open space landscaping and park and recreational uses until the land 
would be required for wastewater treatment plant expansion. All proposed 
modifications to the Los Coyotes WRP would occur on Districts-owned land. It 
should be noted, however, that the proposed modifications to the Los Coyotes WRP 
under the Districts' recommended alternative (Alternative 1) would not require the 
use of the driving range or golf course (See Figure 2-9 in the draft EIR). No change 
to the draft EIR is required. 

10-2. The Districts recognize the City's desire to minimize effects on the existing golf 
course and driving range and have made several design modifications to the Los 
Coyotes WRP expansions under each of the alternatives to minimize impacts. 
Impacts from the proposed modifications at the Los Coyotes WRP are identified in 
several resource areas of the draft EIR and mitigation measures to reduce these 
impacts, where appropriate, are proposed. No change to the draft EIR is required. 

10-3. Several mitigation measures identified in the draft EIR already address the issues 
raised by the City. Mitigation Measure 7-1, described on pages 7-17 and 7-18 of the 
draft EIR, calls for the development and implementation of a traffic control plan to 
minimize the effects of construction activities on the roadway system. Mitigation 
Measure 9-1, described on pages 9- 16 and 9-17 of the draft EIR, calls for the 
implementation of noise-reducing construction practices to minimize construction 
noise. 

Mitigation Measure 15-1, described on page 15-10 of the draft EIR, calls for the 
location of staging, equipment storage, and construction material storage areas 
outside visually sensitive areas where feasible. If this is not feasible, this measure 
requires that these areas be screened from general view. Furthermore, Mitigation 
Measures 15-5, 15-8, and 15-10 call for partially screening new project elements 
from public view, establishing parkway planting strips, and improving existing 
greenbelt areas to minimize visual effects of project operations. No change to the 
draft EIR is required. 

10-4. See response to Comments 10-1 and 10-2. 

10-5. The City of Cemtos is on the distribution list for the final EIR and updates on 2010 
Plan activities, including public information meetings and public hearings relevant 
to the Los Coyotes WRP. The Districts will also keep the city apprised of any 
proposed modifications to the Los Coyotes WRP that might affect the City. 

County Sanitatwn Districts of Los Angeles County 
JOS 2010 Master Facilities Plan 
Final Program EIR 2-3 1 

Responses to Wrinen Comments 

June 1995 



January 6, 1995 

CITY OF LOS ANGELES 
CALIFORNIA 

Mr. Charles Y. carry 
Chief Engineer and General Manager 
County Sanitation Districts of Los Angeles County 
1955 Workran Mill Road 
Whittier, CA 90601-1400 
Attention: Mr. Gary Yoshida 

YM C T u r n  -. m r a m  

l o s m H 6 l n m n  
awn  e n a m  
l1lU If7.I.I. 

FAX cll3l 137Q52 

f;) Thank you for the opportunity to review the Draft Program EIR for 
W the Joint Outfall System 2010 Master Facilities Plan. The Los 
h) Angeles City Planning Depart~nt, Community Planning Bureau has the 

following comnts: 

Joint Outfall System 2010 Master Facilities Plan DEIR 
Page 2 

The Joint Water Pollution Control Plant (JWPCP) site is located 
primarily within the City of Carson, however, a portion of the 
property south of Lolita Boulevard and East of the Harbor Freeway 
is located in the City of Los Angeles. That portion in Los Angeles 
is located within the Yilmington-Harbor City Community Plan which 
was adopted by the Lon Angeles City Council on June 15, 1989. The 
District Plan's land use designation for the subject property is 
Open Space/Public/Quasi Public corresponding to the OS, A1 and PP 
zones. Currently the property is zoned R1. however, the City is in 
the process of changing the zoning east of Pigueroa Street to OS 
and vest of Pigueroa Street to PP to correspond to the Plan. The 
expansion and upqrade of the JYPCP is planned only for the portion 
of the site located vlthin the City of Carson. The use of the 

Objectives of the Yilmington-Harbor City District Plan include 
enhancing the aesthetic quality and design of the built environment 
and establishing a system of open space landscaped buffers for 
recreational and aesthetic purposes and for the separation of 
incompatible land uses. Mitigation measures should include 
extensive landscape buffers to screen the project from public view, 11-2 
reducing bulk of buildings and structures as much as possible, and . 
placing any new pover lines underground. I 

property within the City of Los Angeles is a recreation area east 
of ligueroa Street and an essentially unimproved publicly owned 
parcel containing s o w  oil vells west of Pigueroa Street. These 
uses are consistent with the Yilmington-Harbor City District Plan. 

It is an Objective of the Wilmington-Harbor City District Plan -to 
improve traffic safety and control industrial truck traffic in 
residential neighborhoods.- It is also a policy of the Wilmington- 
Harbor City District Plan 'to develop Designated Bikeways (...) in 
accordance vith the standards and criteria contained in the Bicycle 
Plan, a part of the Circulation Element of the City's General Plan, 
to permit safe bicycle use and to link residents to other bikeway 
system vhich provide access to schools and recreational 
facilities.- The backbone bicycle trail system proceeds north 
along Figueroa Street to Lolita Boulevard, traveling eamt along 
Lanita Boulevard to Yilmington StreetfMain Street and continuing 
north into the City of Carson. Mitigation measures contained in 
the EIR address industrial truck traffic safety, however the 11-3 
backbone bicycle trail system has not been addressed. I 

11" 

To contribute to the pramss of oxygen regeneration, cleandng of 
the air of harmful pollutants, and rewval of air-born 
particulates. a11 projects should be landscaped for air quality 
enhancement. Trees used in such landscaping should be selected for 
their ability to nximize air quality benefits including absorption 
of gases that m y  contribute directly or indirectly to atmospheric 
warming, for their ability to nximize energy conservation and with 
a viev to their long term maintenance requirements. The use of 
vines should be encouraged on valls, buildings, and structures. 

It is an objective of the Yilmington-Harbor City District Plan to 
reduce and llianage the risks associated vith the handling, storage, 



Joint Outfall System l o l o  Naster Facilities Plan DEIR 
Page 3 

transfer and disposal of hazardous,nterials and hazardous wastes. 
The Draft Program EIR discusses the potential for accidental 
release of acutely hazardous material at the JWPCP. This 
discussion focuses on the risks associated with the handling and 
storage of these materials on the plant site, but lacks discussion 
regarding the transfer and disposal of these materials off site. 
Particularly with the proximity of this plant to residential areas 
and schools, the DEIR should discuss the procedures for the 
transfer and disposal of these materials. 

These comprise our comments on this project, if you have any 
further questions, please call Nancy Scrivner at ( 2 1 3 )  485-6647. 

Very truly yours, 

COW nowe 
Director of Planning 

4- 5 4  

t9 Principal City Planner 



Response to Comments from the City of Los Angeles -- .- 

11-1. Consistency of existing land uses at the JWPCP with the Wilmington-Harbor City 
District Plan is noted. 

11-2. Mitigation Measure 15-5 described on pages 15-12 and 15- 13 of the draft EIR, calls 
for partially screening new project elements from public view. Mitigation Measure 
15-7, described on page 15-13 of the draft EIR, calls for restricting structures to 
minimum necessary heights (e.g., proposed digesters along streets would range in 
height, from 15 to 18 feet and have diameters of approximately 125 feet) and 
reducing large-scale elements to smaller component elements as feasible. 

Additionally, the proposed digesters would be painted in shades of brown earth tones 
and the total height of 15-18 feet would include a 3-foot-high screen wall constructed 
of painted metal to shield motorists' views of piping and equipment from Figueroa 
Street and Lomita Boulevard. The Districts have designed the other proposed 
structures to minimize the scale and have proposed new landscaping that will blend 
with the existing landscape to the extent feasible. 

The Districts do not anticipate the need for additional power lines because the 
current demand for power is substantially below the existing capacity of transmission 
facilities, To the extent feasible, all new onsite power lines will be underground. No 
change to the draft EIR is required. 

11-3. Mitigation Measure 7-1 in the draft EIR is hereby changed to include safety 
provisions for bicyclists on the bicycle backbone trail in the project area. See 
Chapter 3 of the final EIR, "Changes and Errata to the Draft EIR". 

11-4. Mitigation Measure 15-8 in the draft EIR specifically calls for the establishment of 
parkway planting strips and trees along the north and south sides of Lomita 
Boulevard, along Figueroa Street south of Lomita Boulevard, and around the 
perimeter of the Wilmington Jay-Cee athletic field. Bougainvillea vines are planted. 
along certain perimeter chain-link fences to add color, improve aesthetics, and 
discourage trespassing. Vines, however, are not planted against walls or buildings 
at the JWPCP because of maintenance issues associated with the vines. No change 
to the draft EIR is required. 

11-5. See response to Comment 4-3. Also, all hazardous materials used in quantity by the 
Districts are consumed in the treatment process, and the containers in which they are 
delivered are returned to the manufacturer. No change to the draft EIR is required. 

County Sanitation Districts of Los Angeles Counry 
JOS 2010 Master Facilities Plan 
Final Program EIR 

Responses to Written Comments 

June 1995 



Letter 12 

DEPARTMENT OF PUBLIC WORKS 
205 Soulh WYbwbrook Ave. 
Comptm. California 90220 

(310) 605-5505 

ANGEL ESPIRITU 
Dlrecta 

CITY OF COMPTON 
February 6, 1995 

Attonr Ir. O u y  Xosbid. 

RE: Joint Outfall Bymtr a010 Draft I11 

The report deals -idly on tho oxpansion and upgrade of the various 
existing Wamtowator Troatmt Plantm to secondary treatment system to 
comply with- Consent Decroo, and to accommodate vastewater increase 
through the year 2010. Thim report did not address any specific work 
in connection with tho col loction of vastewater and/or distribution 12-1 
systemm for "grayn water to existing and potential users. I 
Since these vastovator treatment plants are miles away from the City 
of Compton, much project soom to have no immediate or direct impact to 
tho City, at this tin. 

Should there be any vork to be dono within tho City in connection with 
theae pra?ects, whether it will k on the collection syatem or 
distribution mystom, it will be necomsary that you provide us with the 
studies and planm for our reviow in connection with the City's 
requirements; it's environmental impact; or on other factors affectjnq 
the health, convonionco, social and oconomic life of the citizens. 

Additionally, thoro is a n o d  to prwido tho City with access to the 
use of roclaiwd or ngrayn water for landscaping, irrigation, and 
other non-potable, non-toxic usos, such am for street cleaning, storm 
drain cleaning, concrete mixing, etc. Accordingly, extension and/or 
stub-outa for much roclaimod water distribution mains should be 
constructed to tho City limits on major arterial streets, parks, etc., 
much am on Romocranm Avenue, Compton Boulevard and Alondra Boulevard, 
to name a few. 

Thank you for giving us this opportunity to cournt on thir E I R .  

Sincerely, 

CC: City Managor 
Ammistant city Hanagor 
Planning Director 
Wator Dept. Manager 



Response to Comments from the City of Compton 

12-1. Reclaimed water (different from "gray water", which is used, untreated water) 
produced at the inland WRPs is not sold by the Districts to reclaimed water users. 
The Districts sell reclaimed water produced at the inland WRPs to water purveyors 
or other agencies who supply reclaimed water either directly or indirectly to water 
consumers. The Districts' primary role in promoting reuse is providing the resource 
to be reused. The Districts have attempted to take more of a lead role in the 
distribution of reclaimed water. However, these efforts have been impeded in the 
past because of statutes that discourage service duplication. 

Such statutes discourage the use of reclaimed water because they could subject the 
Districts or other entities wishing to purvey reclaimed water to litigation for damages 
from the local potable water retailer. Instead of taking the lead role in distribution 
of reclaimed water, the Districts continue to encourage and work with local water 
districts and retailers to develop water reuse programs that work cooperatively within 
the limits of existing statutes. The Districts also have an ongoing monitoring 

, . program to identify the need for modifications or improvements to JOS wastewater 
collection facilities. No change to the EIR is required. 

12-2. The Districts would coordinate with the City of Compton regarding any potential 
subsequent sewer projects or other Districts-sponsored projects requiring work within - 
city limits. However, because the Districts cannot take the lead on reclaimed water 
distribution projects for reasons described above, other agencies would sponsor these 
projects. No change to the draft EIR is required. 

County Sanitahn Districts of Los Angeles County Responses to Written Comments 
JOS 2010 Master Facilities Plan 
Final Program EIR 2-36 June 1995 



Mr. Charles w. Carry 
Chief Engineer and General Manager 
County Sanitation Districts 
of las Angeles County 

1955 Workman Mill Road 
Whittier, calitornia 90601-1400 

January 27, 1995 

Dear Mr. Carry: 

Draft Joint Outfall System 
2010 Manter Pacilities Plan and 

act ReD0rt 

We have received the Draft Joint Outfall System (JOS) 
2010 Master Facilities Plan (Plan) and Draft Program 
Environmental Impact Report (Proqram EIR). The County Sanitation 
Districts of Los Anqeles County (Districts) are proposing to 
upgrade the Districts* Joint Water Pollution Control Plant 

y (JWPCP) to full secondary treatment and expand the JOS wastewater 
treatment plants to acconodate projected growth through 2010. 
The comments herein reprenent the Metropolitan Water District's 
(Metropolitan) rasponno as a potentially affected public agency. 

Metropolitan roquests that you make the following 
changes and corrections to the Proqram EIR: 

Page 3-10, third paraqraph, last sentence should read: 
The Replenishment District purchases reclaimed water 

from the Districts and purchaees imported water supplies from the 
Central Baain Municipal Water District, which are then mixed and 
spread by the D m  (Los Angales Department of Public Works) in the 
Rio Hondo and San Gabriel Rivor percolation basins. 

Page 14-1, last paragraph, first sentence should read: 
HWD is composed of member cities, municipal water 

districts and a county water authority. 

1 ~ 1  

Paqe 14-1, fourth paraqraph, second eentence should read: 
The Metropolitan Water District of Southern California 

(MUD) provides imported water supplies to supplement the local 
supplies of the more than 15 million residents in its 5,154 
square-mile service area. This service area covers approximately 
5% of the total land area of California and has a $400 billion 
economy. 

Mr. Charles W. Carry 

1 3-2 

January 27, 1995 

Paqe 14-1, last sentence: 
In order to be consistent with page 2-58 of the Plan, 

please delete the City of Los Anqeles and add the City of San 
Marino to the list of cities within the JOS service area. 

Page 14-2, second paragraph, fourth sentence: 
Please add Raywnd Basin to the limt of adjudicated 

groundwater basins within the JOS service area. 

Page 14-2, fifth paragraph should be raplacad with: 
NUD has water delivery contracts for Colorado River 

water with the U.S. Department of the Interior for 1.212 million 
acre-feet per year (HAM) and an additional 180,000 acre-feat per 
year (APY) of surplus water. The capacity of )(WDes Colorado 
River Aqueduct is 1,800 cubic feet per second or 1.3 million AFY. 
However, as a result of the 1964 U.S. Supreme Court decree in 
Aritons v. m, HWDos dependable supply of Colorado River 
water wan reduced to less than 550,000 AFY. This reduction in 
dependable supply occurred with the conancernt of Colorado 
River deliveries by the Central Arizona Projet (CAP). 

IWD has a priority to divert 550,000 AFY of 
California's 4.4 IUW basic apportionment undor its water 
delivery contract with the Secretary of the Interior. In 
addition, WVD has entered into agreements with water agencies 
serving Colorado River water for agricultural purposes in the 
California desert to increase its dependable supplies. Water use 
by holdern of present pertacted rights (Indian reservations, 
twna, and other individuals along the Colorado River that 
predate I M o s  rights) is estimated to reduce dependable 
diversions by about 30,000 APY. Conveyance l0sse8 along the 
Colorado River Aqueduct of 10,000 APY further reduce the amount 
of Colorado River wator recoived in the coamtal plain. 

Based on an annual deterrination, tho Secretary of the 
Interior has allowed llWD in rocent years to divert Colorado River 
water apportioned to, but unused, by Arizona and Nevada. Arizona 
and Nevada are not expected to use their full apportlonmts 
until the years 2036 and 2005, respectively. 

Page 14-2, last paraqraph and page 11-3, first two paragraphs 
should be replaced with: 

MUD first received deliverle8 of State water Project 
(SUP) supplies in 1972. NUD has contracted for the delivery of 
approximately 2.01 HAPY of SWP water, or about 48t o f  the total 
contracted entitlement. Contractor requests for SWP entitlement 
have been increasing, and in 1994, they reached 3.85 million 
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Ur. Charles W. Carry January 27, 1995 

acre-feet (HAP). While this level of request significantly 
exceeds the dependable yield from existing SUP facilities, the 
SUP has been able to meet a11 contractorsn requests for 
entitlement water except during the drought periods in 1977, 1990 
through 1992, and 1994. In addition, surplus water has been 
delivered to contractors in many years. SUP deliveries to MUD 
reached a high in 1990 of 1.4 HAP. The only years when MUD 
received less SUP water than it needed were 1991 and 1992, with a 
SUP delivery in 1991 of 381,000 acre-feet (AP). 

The quantity of SUP water available for delivery is 
controlled both by hydrology and operational considerations. In 
the past, SUP operations in the Sacramento-San Joaquin Delta 
(Delta) vere governed by standards established under the State 
water Resources Control Boardns 1978 Water Rights Decision 1485 
(D-1485). D-1485 required compliance with water quality 
standards and f l w  requirements for the Delta and assigned 
responsibility to meet these standards exclusively to the SIP and 
Central Valley Project. 

Y 
W Currently, the SUP is being operated in accordance with 
00 the December 1994 consensus agreement on Bay/Delta standards. 

This agreement has resulted in a reduction in SWP supplies in 
order to provide added environmental protections for the Delta. 

Page 14-3, third paragraph, first sentence should read: 
Projected Water Supply: Several programs have been 

proposed to increase future supply reliability in the llWD service 
area. I 
Page 14-3, first bullet, last sentence should read: 

This program is expected to recover 200,000 APY of 
contaminated groundwater. Approximately 100,000 APY of the 
annual groundvater production will be untapped local yield or nav 
supplies, while the remaining amount will require replenishment 
by imported water supplies or reclaimed water to prevent 

Mr. Charles W. Carry 

1 3-9 

Page 14-3, second bullet should be replaced with: 
Local Projects Program: llWD has determined that 

providing financial assistance toward the implementation of 
reclamation projects would be a regional benefit to its entire 
service area as reclaimed water could augment local water 
supplies and increase reliability. In 1982, MUD instituted the 
Local Projects Program (LPP) as a means by which it could 
participate with local agencies in expanding local water supplies 
through reclamation. The U P  provides a contribution of $154 per 

-4 - January 27, 1995 

groundwater basin overdraft. 

13-10 

A? to qualifying project. based on the amount of reclaimed water 
delivered and used by a project in a particular year. The LPP is 
expected to yield an additional 200,000 APY of water by the year 
2000. 

Page 14-3, third bullet should be replaced with: 
Colorado River Prograrcl: 

a P r w  
Title I1 of Public Law 100-675 authorized the Secretary 

of the Interior to line 65 miles of the All American Canal and 
the Coachella Canal. The projects are to be constructed with 100 
percent non-federal funding. Constructing a 23-mile concrete- 
lined canal parallel to the existing earthen All American Canal 
could conserve 67,700 AP of Colorado River water annually. 
Constructing a 33-mile concrete-lined canal in the existing cross 
section of the Coachella Canal could conserve 25,700 AP of 
Colorado River water annually. MUD is proposing to provide the 
funding for implementation of the All American Canal Lining 
Project in exchange for use of the conserved water. MUD would be 
reimbursed if another entity with a higher-priority right were to 
use the conserved water. 

(CAWCD) executed an Agreement for a Demonstration Project on 
Underground Storage of Colorado River Water (Agreement) in 
October 1992. Under the Agreement, 100,000 AP of Colorado River 
water has been released from Lake Mead, conveyed through the 
Central Arizona Project's Hayden-Rhodes Aqueduct, and stored 
underground in Central Arizona. UUD and the Southern Nevada 
Water Authority (SWA) paid the costs of storing the.water, while 
CAWCD is responsible for costs of recovery of the water. There 
are two potential uses of the stored water. CAWCD could use the 
water during shortages declared by the Secretary of the Interior. 
Alter~tively, MUD and s m A  could exchange this water for CAWCDns 
Colorado River water subequent to a surplus occurring or a 
release for flood control purposes from Lake Mead. MUD and C A P  
have executed an Amendatory Agreement to the Agreement that 
increases the total amount of water which may be stored from 
100,000 AP to 300,000 AP and extends the time for storage 
activities from December 31, 1996 to December 31, 2000. MUD and 
CAWCD are seeking the approval of the Amendatory Agreement from a 
number of agencies, including the.States of Arizona and Nevada, 
and the Bureau of Reclamation, by nay 1995. 
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ver 
Representatives of water agencies, the Colorado River 

Basin States, and tho Buroau of Reclamation are working to reach 
consensus on a numkr of components which would improve water 
management in the Colorado River Basin. A major element of this 
effort is to ensure adquato dependable supplies, in particular 
for urban users of Colorado River water in Arizona, California, 
and Nevada. The consonsus, which could take the form of 
regulationm for administering entitlomts, may include 
provisions for banking conserved and non-Colorado River system 
water, interstate wator leasos, guidelines for eurplus and 
shortage declarations, and wheeling non-Colorado River system 
water. 

Page 14-4, first bullet should bo replaced with: 
State Water Project Programs: Due to many complex 

issues, the facilities needod to increase the yield of the SWP 
have not been constructed. m D e s  Integrated Resources Planning 
(IRP) process identifies interim South Delta facilities, acoustic 
fish barriers, and a Dolta water transfer facility as additional 
SUP facilities to k included in tho Preferred Resource Mix. In 

w addition, tho California kpartnnt of Water Resources ( D m )  is 
W working on developing other water management programs which will 

increase the SUP yield. The following describes these facilities 
and programs which are needed to increase SWP water supplies: 

I 

w 
Acoustic fish barriors have been installed on a trial 

b a d e  along the Sacraunto River at the Delta Cross Channel and 
at Georqianna Slough. If provon to k offective. acoustic 
barriers will reduce SUP impacts to certain fish species and 
improve SUP operation and flexibility. 

- - Level 1 OD- 
In 1994, DUR iseuod tho update to the California Water 

Plan, Bulletin 160-93. This bulletin listed several SUP 
programs, referred to as Level 1 options, that have undergone 
extensive investigation and environmental analysis and are judged 
to have a higher likelihood of k i n g  implemented by 2020. The 
following potential SUP program were listed as Level 1 options: 

Interim South Delta Wator Managemant Program: 
The preferred alternativo for the Interim South Delta Program 
consists of an additional SWP intake structure at Clifton 
Court Forebay, limited dredging in South Delta channels, and 
four South Delta channel flow-control structures. These 
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facilities are intended to allow the SUP to increase its 
export pumping capacity, provide incroasd operational 
flexibility, reduce fishery impacts and improve water levels 
and circulation for local rgricultural diverters. 

Long-ten Delta Solution: 
In 1992, Governor Wilson deliverod a water policy statement 
that established a Bay Delta Oversight Council to guide the 
planning and environmental documentation process for 
implementation of a long-term Delta solution. In 1994, 
federal regulatory agencios joined the State of Calif~rnia in 
this effort by forming a coalition, known as 'CalFed. 
Members of CalFed signed a Pramowork Agreement that outlined a 
joint state/federal procems to develop a long-term solution. 
It is anticipated that this process will take three to four 
years to identify solutions and carry out the California 
Environmental Quality Act/National Environmental Policy Act 
process. 

Kern Water Bank: 
The Kern Water Bank consists of local and State-owned 
groundwater storage programs in Kern County. W R  has 
estimated that, in total, approximately 2 million AF could be 
stored in these programs. Planning for Kern Water Bank has 
slowed to accommodate tho long-term Delta solution process. 

Los Banos Grandee Reservoir: 
This proposed 1.75 million AP surfaco reservoir, 1Qcat.d near 
and functioning similarly to San Luis Reservoir, would provide 
additional SWP storage and yield south of the Delta. The 
schedulo for this project has also slowed to accommodate the 
long-term Delta solution process. 

SUP  ate- 
In late 1994, DVR began a .coping process to develop a 

SUP Future Water Supply Program. This process is focusing on 
identifying new strategies to develop SUP water supplies during 
the noxt 30 years through interim, short-tern (next 10 years) am 
long-term measures. Tho strategies will include both traditions 
and 'non-traditional' options to develop the necessary supplies 
in a timely manner. DUR has indicated that they intend to gain 
broad-based support for this program through public and 
regulatory agency participation programs. DWR plane to have a 
report outlining details for implementing the SUP Future Water 
Supply Planning Strategy by Spring 1996. 
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thtropo1it.n a1.o r.qumsts that you make thm follwing 
changes and corrmctioru to the Plan: 

Page 2-57, first paragraph, fint thrmm smntences should read: 
Water has playod a central rolm in accorrodatinq 

development in thm IDS Angmlm8 metropolitan area includinq the 
JOS servicm arm.. Throughout the history of the region, -)or 
efforts havm bean n d m  to supply a grwinq population and 
industrial b s e  with adoquate amounts of water. Early in the 
twentieth century, vh.n it kcame apparent that local water 
supplies vmrm not sufficient to support continued development of 
the to8 Anqelms reqion, tha City of Lo. Anqelee w a n  to import 
vater from the Owens Vallmy in Worthmrn California. Later, nwD 
diverted vatmr  fro^ thm Colorado River. More recently, the State 
of California bagan dmliverinq watmr from the Sacramento-San 
Joaquin hlt8 in Worthmrn California. 

Paqe 2-57, second paragraph, last t w  sentmnces should read: 
Importod watmr I r a  the Colorado River was intended to 

supplomnt local vater supplims in the original 13 nwD member 
cities. The 242-mila Colorado River Aqueduct was completed in 
1941, and deliveries of Colorado River water to Southern 
California bagan that ymar. 

Pagm 2-57, third paragraph, last mmntenca should read: 
In 1972, thm llVD m a n  distributing water supplies 

providad by the SUP to meat supplemental demands for water in its 
service area. 

Pagm 2-57, last paragraph, first smntmncm should be replacod 
vith: 

IWD prwidmm importad vatmr to supplomt local water 
supplims to m r m  than 15 million residents on the coastal plain 
of Southern California. southern California has a highly 
dlverslfird .cony with a value of goods and services producod 
of approximately 400 billion dollars par year. This economy is 
drpandmnt on W a s  ability to supply over 55 parcent of the water 
umed in Southarn California. m b * s  5,154 warm-mila nrvice 
area axtandm from Vmntura to th. international boundary with 
Mexico and includms portions of the six counties of Los Angelas, 
Orangm, Rivmrsidm, San krnardino, San Dimqo, and Ventura. WD'I 
mission is to prorida its service area vith adequate and rmliabla 
supplims of high-quality vatar to w e t  prmsent and future needs 
in an environmentally and econaically responsible way. 
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Papa 2-58, first paragraph, third mmntmncm should rmad: 
The mD supplimm approximatmly tw-third. of the urntar 

used within its smrvicm arm., but the 508 runicipalities rely 
even morm hmavily on mD. 

Page 2-58, first paragraph, last t w  nntmncms should be raplacod 
with: 

Since thm J08 smrvica a r u  is almst antirely within 
mD's smrvice area and )(WD incorporates both local and imported 
water into its watmr rmsourcms planning, an analysis of WID water 
resources would k rmpresmntative of watmr rmsources available to 
the JOS smrvice area. 

2-64, sacond paragraph should rud: 

The Colorado River originatam in ths Rocky Ilountairu 
and flow8 through five states and tha Rmpublic of Mexico to thm 
Gulf of California. Rights to use Colorado River water are 
divided amngst the statam in thm uppar and lwmr Colorado River 
Basin and the Republic of Mexico. Colorado River water is usod 
for agricultural, municipal. and industrial purposes. California 
first m a n  using water from the Colorado Rivmr in 1855 and 
delivaries of colorado Rivmr watmr to thm Boutham California 
coastal plain began in thm marly 1940's follwing the colpletion 
of tha Colorado River Apuoduct. )(WD has delivery contracts with 
the U.S. Department of thm Intmrior for 1.212 Nh?Y of Colorado 
River water, and for an additional 180,000 A?Y of surplus vater. 
Thm capacity of llVD*s Colorado River Aq\wduct is 1,800 cubic feat 
par second or 1.3 IIAIT. In 1964, hanver, a U.S. Suprer Court 
decree handed d m  in v. C.liLorni. which vould 
significantly reduce ~alifornia's dependable supply of Colorado 
River water. IIWD'm depandablm supply was subm.gumntly rmducod ta 
lass than 550,000 A?Y vith thm conencement of Colorado River 
vater deliveries by thm CAP. Thm volur of mD's dependable 
supplims of Colorado Ri~mr water arm affmctd by usm of W8t.r by 
holdmrs of prmsent parfactad rights to Colorado Rivmr water such 
as Indian reservatioru and tanu locatad alonq thm colorado 
River, astimatad to bm 30,000 An, and by convmyancm l o s ~ s  alonq 
thm Colorado Rivmr Aqueduct, uhich arm mstimated to k 10,000 
An. In April 1994, the U.S. ?i.h and Wildlife Sorviw (Sarvia] 
desiqnatod approxintely t w  thousand ovulapping milam of 
critical habitat along thm Colorado Rivmr and cmrtain of its 
tributaries, in an mffort to patlit four endangered fish species 
native to thm rivers to murvivm and recover. While the Service 
has statad that it did not foresem changes in current hydrologic 
operations of the Laver Colorado River, it remains to be 



Mr. Charles W. Carry -9- January 27, 1995 

deterninad whether efforts to recwer theme mpecies could impact 
WwDOs Colorado River supplies. In 1994, MUD diverted 
approximately 1.3 IUP of Colorado River vater. Since the CAP 
began operationm in 1985, MUD has been able to continue diverting 
Colorado River vater as needed to meet a portion of its service 
areaOs demands and mtorage objectives. This ham been 
accomplished thraugh the use of surplum and unused vater and the 
execution of agreements to: 

Deliver Colorado River vater in advance to Coachella Valley 
Water District and Desert Water Agency 

Inplement a water conservation program vith ~mperial 
Irrigation District 

Inplenent a test land-fallowing program vith Palo Verde 
, Irrigation District 

h, 

b Inplenent a dewnmtration program to store unused Colorado 
w River vater in central Arizona vith the CAWCD. 

Hawever, deliveriem of Colorado River vater by the United States 
Bureau of Reclamation to MUD could be reduced in the future. 

Page 2-64, last paragraph, last sentence should read: 
MUD nav k able to iml>ort additional vater from the I 

Colorado River dking any given- year but much diversions are 
mubject to hydrological conditions in the Colorado River Basin 
and demands for Colorado River vater by other userm. MUD is 
negotiating arrangements vith other water agencies and the U.S. 
Department of the Interior to increame its dependable supplies of 
Colorado River vater. 

Page 2-65, first and oecond paragraph. should k replaced with 
the same language used in Metropolitan*s corrections to page 
14-2, lamt paragraph and page 14-3, first two paragraphs of the 1 13-21 
Program EIR. 

Page 2-65, last sentence should read the m a r  as netropolitanOs ( 
corrections to page 14-3, first bullet, last sentence of the 
Program EIR. 

Page 2-66, first paragraph should read the sane as netropolitanOs 
corrections to page 14-3, second bullet of the Program EIR. ) 13-23 
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Page 2-66, second paragraph. 
vith the follwing: 
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Pleame replace the last sentence - 
Studies by the Bureau of Roclamtion indicate that, 

over a period of time, surplus Colorado Rivor vater could be lade 
available to W D  in the future in certain yoarm. MUD has 
diverted available murplus vator, vater apportioned to but unused 
by Arizona and Nevada, and unused Colorado River vater 
apportioned to California for use by other agencies for 
agricultural purposes. Currently, the availability of surplus 
vater and vater apportioned to but unused by Arizona and Nevada 
is determined on a year-to-year bamim by tho Secretary of the 
Interior based on a recommendation by tho Conimmioner of 
Reclamation. The amount of unused agricultural priority vater 
available to WwD varies from year to year and im dependent upon 
agricultural economics, type of crop. grown and acreage 
irrigated. Therefore, murplus and unused vater are considered to 
be intermittent suppliem due to the uncertainties associated vith 
the determination of their availability to UUD. 

Page 2-66, third and fourth paragraph. should be replaced vith 
the same language used in netropolitanOs inserts to page 14-3, 
third bullet, entitled -All American Canal and Coachella Canal 
Lining Projects' and 'Interstate Underground Storage of Unused 
Colorado River Water' in the Program EIR. 

Page 2-67, paragraph tvo mhould k replaced vith: I 
ina Pr- 

Under these programs, mD v w l d  pay lessoes/landovnerm 
in the Palo Verde and/or Inparial Valleys who irrigate crops vith 
Colorado River vater to leave land fallow in exchange for use of 
the vater saved. 

Page 2-67, paragraph three mhould k replaced vith the same 
language used in Metropolitan'm insert to pa90 14-3, third 
bullet, entitled 'Colorado River Basin Reqional Water Supply 
Solution" of the Program EIR. 

Page 2-67, fourth paragraph should k replaced vith the same 
language used in Ilctropolitan's corrections to page 14-4, first 
bullet of the Program EIR. 13-28 
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Page 2-68, Tabla 2.5-3 should k corrected as follows: 

-la 2.S-3 
Existiw and Potentiml Water &Supply for tbe 

'Motropolltan lm crrrmntly mngqad ln thm IMP procmmm and all muppllmm and 
p r o g r m  arm b l n p  rm4valuat.d. 
T M n  mupply mmtlutms w r m  dovolopd bammd on D-140s operating conmtralnts. 

SWP muppllmm will bm r.duc.d am a rmmult of thm Dmcadmr 1994 conmmnmum 
agrm.mt on Bmy/D.lta mtandards. 

Page 2-69, wcond pr.graph: 
we request thmt #a t a m  qdry year conditions' be 

further qualifiad as -critically dry year conditions.- The same 
change applies to Figure 2.5-7. 

nr. Charles W. Carry -12- 

Page 2-69, last prmgraph, first sentmnce should raad: 
In m\l.rary, given implementation of denand management 

proqraDm identified in the BIIPas (Best Management Practices) and 
supply augmentation program and projects identified above, vater 
resources vill k sufficient to accommodate anticipated growth 
during the planning period. 

January 27, 1995 
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2.5-8 
IWD and its member agencies arm currently engaged in an 

Integrated Resources Planning (IRP) process. The primary 
objective of the IRP process is to develop efficient and reliable 
vater supply plans utilizing mines of local and imported 
resources as well as demand management options. Water demand 
projection0 used in the IRP analyses are consistent with SCAGa8 
(Southern California ~ssociation of Governments) 1994 Regional 
Comprehenmive Plan. One of the w e t  important strengths of the 
IRP process is that it is an open, participatory decision-making 
process. Participants in the IRP process include Metropolitan, 
its member agencies, other vater supply agencies, vater reswrcea 
agencies, local government, and representatives from the 
businems, agricultural, and environmental communities. All vater 
resources programs are being evaluated in the IRP process. One 
of the key products of the IRP process is a rqional resource 
management plan that vill include specific goals and 
implementation stratmqies for each vater supply resource and 
demand management option. The resource management plan is 
scheduled for completion in mid-1995. 

We appreciate the opportunity to provide input to your 
planning process. If WE can be of further assistance, please 
contact me at (213) 217-7261. 

Very truly yours, 

Brian G. Thomas 
Assistant Chief 
Planning and Resources Division 

cc: nr. Richard W. Atvater 
General Manager 
central Basin Municipal Water District 
17140 S. Avalon Boulevard 
Suite 210 
Carson, California 90746-1218 

Additionally, Wetropolitan requests that you add a 
section to Chapter 2. The section mhould read as follws: 1 13-32 



Response to Comments from the Metropolitan Water District 

Response to Comments on the Draft EIR 

The draft EIR is hereby changed to state that the Replenishment District purchases 
reclaimed water from the Districts and purchases imported water supplies from the 
Central Basin Municipal Water District, which are then mixed and spread by the Los 
Angeles County Department of Public Works (DPW) in the Rio Hondo and 
San Gabriel River Coastal Basin Spreading Grounds. See Chapter 3 of the final EIR, 
"Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to state that Metropolitan Water District (MWD) 
provides imported water to supplement local water supplies to more than 15 million 
residents and the $400 billion economy in its 5,154-square-mile service area, which 
is approximately 5% of the total land area of California. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to state that MWD is a consortium of member 
cities, municipal water districts, and a county water authority. See Chapter 3 of the 
final EIR, "Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to reflect this correction. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to reflect this correction. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to reflect details regarding the amount of Colorado 
River water currently extracted by MWD. See Chapter 3 of the final EIR, "Changes 
and Errata in the Draft EIR." 

The draft EIR is hereby changed to reflect details regarding the amount of State 
Water Project water currently received by MWD. See Chapter 3 of the final EIR, 
"Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to reflect that several programs- have been proposed 
to increase future water supply reliability in the MWD service area. See Chapter 3 
of the final EIR, "Changes and Errata to the Draft EIR." 

The draft EIR is hereby changed to reflect that the Groundwater Recovery Program 
is expected to recover 200,000 AFY of contaminated groundwater. Approximately 
100,000 AFY of the annual groundwater production will be untapped local yield or 
new supplies, while the remaining amount will require replenishment by imported 
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water supplies or reclaimed water to prevent groundwater basin overdraft. See 
Chapter 3 of the final EIR, "Changes and Errata to the Draft EIR." 

13-10. The draft EIR is hereby changed to include a description of the MWD Local Projects 
Program. See Chapter 3 of the final EIR, "Changes and Errata to the Draft EIR." 

13-11. The draft EIR is hereby changed to reflect this correction. See Chapter 3 of the final 
EIR, "Changes and Errata to the Draft EIR." 

13-12. The draft EIR is hereby changed to reflect this correction. See Chapter 3 of h e  final 
EIR, "Changes and ~ i a t a  t i the Draft EIR." 

Response to Comments on the Draft 2010 Plan 

Changes made to Section 2.5, page 2-57, first paragraph, lines 1-8. 

Changes made to Section 2.5.1, page 2-57, second paragraph, lines 5-8. 

Changes made to Section 2.5.1, page 2-57, third paragraph, lines 4 and 5. 

Changes made to Section 2.5.1, page 2-57, fifth paragraph, continued on page 2-58, 
lines 1-9. 

1 

Changes made to Section 2.5.2, page 2-58, first complete paragraph, lines 4 and 5. 

Changes made to Section 2.5.2, page 2-58, first complete paragraph, lines 15-18. 

Changes made to Section 2.5.4, pages 2-65 and 2-66, Imported Water Supplies 
subsection, under Colorado River Aqueduct subheading. 

Changes made to Section 2.5.4, page 2-66, Imported Water Supplies subsection, lines 
2 through 7 of last paragraph under Colorado River Aqueduct subheading. 

Changes made to Section 2.5.4, page 2-66, Imported Water Supplies subsection, 
under State Water Project subheading. 

Changes made to Section 2.5.5, page 2-67, Groundwater Recovery -Program 
subsection. 

Changes made to Section 2.5.5, page 2-67, Wastewater Reclamation subsection. 
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Changes made to Section 2.5.5, pages 2-67 and.2-68, Colorado River Programs 
subsection, under Surplus and Unused Water subheading. 

Changes made to Section 2.5.5, page 2-68, Colorado River Programs subsection, 
under All American Canal and Coachella Canal Lining subheading and Interstate 
Underground Storage of Unused Colorado River Water subheading. 

Changes made to Section 2.5.5, page 2-69, Colorado River Programs subsection, 
under Land Fallowing Programs subheading. 

Changes made to Section 2.5.5, page 2-69, Colorado River Programs subsection, 
under Colorado River Basin Regional Water Supply Solution subheading. 

Changes made to Section 2.5.5, pages 2-69 through 2-71, State Water Project 
Programs subsection. 

Changes made to Section 2.5.6, Table 2.5-3, and to Section 2.5.7, page 2-72, fmt 
and second paragraphs and Figures 2.5-6 and 2.5-7. 

Changes made to Section 2.5.7, page 2-72, paragraph 2, line 1, and to Figure 2.5-7. 

Changes made to Section 2.5.7, page 2-73, fxst paragraph. 

Section 2.5.8 has been added to the final 2010 Plan. 
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Response to Comments from the Southern California Association of Governments 
. . . . -. - . . 

Response to Comments on the Draft 2010 Plan 

14-1. Responses are as follows: 

Population and employment figures by subregions are updated in Section 5.2.2, 
page 5-7, Table 5.2-2. 

The percentage of all expected JOS growth is updated in Section 5.2.2, page 5-8, 
third paragraph, line 6. 

2010 population figures by treatment plant drainage areas are updated in 
Section 5.2.3, page 5-9, Table 5.2-3. 

2010 population figures by treatment plant drainage areas are updated in 
Section 5.2.4, page 5-15, Table 5.2-8. 

The projected population and 2010 flow figures shown in the formula in 
Section 5.2.4, page 5-13, are updated. 

The footnote in Section 5.2.4, page 5-13, is added. 

2010 population and employment figures are updated in Appendix A-5.2-1, 
Table 1. 

Response to Comments on the Draft EIR 

14-1. The draft EIR is hereby changed to reflect this updated demographic data. See 
Chapter 3 of the final EIR, "Changes and Errata to the Draft EIR". 

14-2. Consistency of the proposed project with SCAG growth management policies for the 
JOS service area is hereby noted. 

14-3. General support for the purpose of the proposed project is hereby noted. 

14-4. Support for the assessment of project impacts on biological and ecological resources, 
as well as the associated mitigation measures included in the draft EIR, is hereby 
noted. 

County Smitarwn Dimicts of Los Angeles County 
JOS 2010 Master Facilities Plan 
Final Program EIR 2-49 

Responses to Wrinen Comments 

June 1995 



14-5. Consistency of the proposed project with the Growth Management chapter of the 
Regional Comprehensive Plan is hereby noted. The statement that the proposed 
project would provide sufficient wastewater treatment facility capacity to 
accommodate anticipated growth in the JOS service area through 2010 is also noted. 

County Sanirarwn Districts of Los Angeles Counry 
JOS 2010 Masrer Facilities Plan 
~ i n a l  Program EIR 2-50 

Responses ro Wrinen Conunenrs 

June 1995 



Letter 15 

JOS Draft Program EIR 
Harbor Park Advisory Board 

January 17, 1995 

Mr. Charlee W. Carry 
Chief Engineer and General hnager 
County Sanitation Dietricte of Loe Angeles County 
1955 Workman Mill Road 
Whittier, CA 90601-1400 via PAX : 310-695-6139 

Attention : Mr. Gary Yoehida 

Dear Mr. Yoehida : 

The Mvieory Board of Ken Halloy Harbor Regional Park in 
Wilmington, California would like to provide the County 
Sanitation Dietricte of Loe Angelee County the following 
commente on the Draft Program Environmental Impact Report 
for the Joint Outfall Syetem 2010 Maeter Facilities Plan. 

Rationale : The potential negative impacte aeeociated 
with locating the digeetere on thie eite will be entirely 
eliminated. Beneficial ueee of the upland and wetland 
will be eubetantially improved. 

Our conawnte are eumrized bela; detail ie provided on the 

F attached. 
VI 
m 

2.  -'I LIIit mTRR. The JWPCP upgrade ehould 
include provieion for generation of approximately 8.0 
millione of gallone per day [mgd) of tertiary level 
reclaimed water. Thie water m e t  be euitable for uee at 
the adjacent JWPCP mareh, Wilmington Drain and Uachado 
[Harbor] Lake I1.O mgdl and other appropriate local 
ueee euch ae refinery proceeeing I+S. 0 d l  . 

1. PlUBI I DX(rrBZ.I8. The Phaee I Digeetere at the Joint 
Water Pollution Control Plant IJWPCP-Careonl, currencly 
propoeed for the upland adjacent to the JWPCP mareh, 
ehould be relocated. The upland habitat ehould be 
reetored and the mareh iteelf expanded. 

Rationale : Providing tertiary level capacity at JWPCP ie 
coneietent with overall policy objectives of the 
Dietricte' Maeter Facility Plan and will provide 
significant enhancement to the mareh and lake, improving 
both ite natural resource valuee and quality of 
recreation uses. 

15-1 

3. COWCBRN8. In addition to the abwe, the Advisory 
Board would like the Dietricte to coneider the follwing 
iteme in the EIR. 

Inconeietenciee between the propoeed project and 
applicable general plane and regional plane. The EIR 
ehould provide greater detail in its diecuemion of 
the relationship between the project and the Loe 
Angelee Region I41 Baein Plan of the Regional Water 
quality Control Board. 

Cumulative, growth-inducing, and grmth-related 
impacte. The Draft Program EIR indicatee that there 
projecte impacte may be eubetantial but that the 
reeponeibly for implementing poeeible mitigation 
meaeuree are the reeponeibility of other agenciee 
or juriedictione. 117-11 . 
Land Uee. Ae part of a Program EIR it would be 
ueeful for the Dietrict to provide information 
regarding plane for the vacant land on the mouth 
of the JWPCP eite. 

Much of the reeponee provided ie background information. The 
epecific iseuee to which we hope the Dietricte will reepond 
are indicated in the text. 

A re-circulation of the project-epccific portions the EIR, 
may be appropriate if, in reeponee to canrrnte received, 
detaile of mitigation meaeuree related to impacte of the 
JWPCP upgrade are eubetantially different than thoee 
provided in this Draft. If eocnc other mutually agreeable 
method of reeolving any imsuee raieed herein exiete 
coneietent with CEQA euch re-circulation m y  not be 
neceeeary. 

We appreciate the opportunity to provide t h e e  caancnte and 
look8 forward to the eucceeeful implementation of the Final 
Joint Outfall Syetem 2010 Maeter Facilitiee Plan. 

Advieory Board 
Ken Malloy Harbor Regional Park 
Uilmington. CA 



JOS Draft Program EIR 
Harbor Park Advisory Board JOS Draft Program EIR 

Harbor Park Advieory Board 

Ken Malloy Harbor Regional Park IICMIRP] ie a City of Loe 
Angelee facility containing active recreation areae, 
riparian woodland, freehwater wetland and Machado [Harbor] 
Lake. The park is located approximately 1/4 mile eouthweet 
of the Dietricta' Joint Water Pollution Control Plant. 
OIHRP'e eurface waters and wetlands receive urban runoff 
from the eurrounding 20 quare mile area via County of Los 
Angelee flood control channele. 

About 70% of thie urban ~ n o f f  entere the park from the 
County's Wilmington Drain. The Drain rune directly east of 
JWPCP and into the park'e northern wetland. [No treated 
waetewater from JWPCP is knom to enter the flood control 
eyetern]. Water flow8 from the park via an underground 
culvert into h e  Angelee Harbor'e Weat Basin. 

The park is heavily used by nsidente from the eurrounding 
areae of Careon, Wilmington and Harbor City, however water 
quality in lake and wetland ie very poor. Extensive trash 
entere the eyatm from flood control channele. The 
beneficial ueea identified by the Regional Water Quality 
Control Board for Bixby Slough and Machado take are eeverely 
inpa i red. 

Wetlande and riparian voodlanda are gspecial etatue 
biological comunitiea of high value to wildlifeg ae the 
Draft Program EIR indicate9 111-41. The County of Lo8 
Angelee has designated the Slough a Significant Ecological 
Area ISIIA]. 

Harbor Park and Wilmington Drain contain the laet fragment8 
of a wetland and riparian woodland once exteneive in 
Wilmington and generally known ae the Bixby Slough. The 
Dietricte* JWPCP wae conmtmcted on the northern portion of 
the Slough'e wetland and the marsh under the Dietricte' 
jurisdiction at JUPCP ia part of the hietorical Slough. 

The Advieory Board's cocrrntm principally focue on theee 
special etatue biological camnunitice : the potential 
negative environmental iapacte which the project may create 
and opportunitiee for mitigation meamuree and enhancement 
programe for theee areae. 

154 

We aleo recocnmcnd making provieion for approximately 8.0 mgd 
tertiary level reclaiwed water at JWPCP. The Advieory Board 
recognizee that thie proposal ie a eignificant modification 
to the JUPCP upgrade a8 propoeed in the Draft Program EIR. 

We recomrncnd relocating the Phase I Digeetere and improving 
the marsh and eurrounding area. We believe this ie a 
feaeible meaeure which will entirely eliminate poeeible 
negative environmental impacte associated with thie project 
element. 

The'knefite uhich JWPCP tertiary capacity would provide 
are, we believe, subetantial enough to warrant eerioue 
consideration for inclueion in the overall Master Facilitiee 
Plan. 

15-7 

Tertiary water could be used onsite and at area induetrice. 
Unocal'e Wilmington refinery ham an 5 . 0  mgd requirement, fox 
example. 

In addition, reclained water at JWPCP Careon could be used 
for enhancement of the Bixby Slough wetlande, both on-site 
and down-line at Wilmington Drain and Harbor Park. 

The recacndationa a n  intended to k coneistent with the 

Provieion for generation of tertiary water at JVPCP will I 15.10 
provide the Dietricte an opportunity for reclaimed water 
reuee . 

goelm of the Dietricte' Maeter Pacilitiee Plan. Baaed on 
projected regional grauth the Dietricts need to expand and 

The propoeale have also k e n  developed coneietent with the 
objective8 met forth in the following : 

upgrade their waetewater treatment plante. Relocating the 
Phaee I digeetere at JWPCP will eliminate direct potential 
negative environmental impacts aeeociated with this 
expaneion and upgrade at JVPCP and aleo mitigate negative 
impacte aeeociated with growth within the JOS service area. 

Current federal wetlands policy. USEPA and others. Auguet 
1993. 

15.9 

State of California policy guidelines for wetlands 
conservation. Executive Order W-59-93. August 1993. 



JOS Draft Program EIR 
Harbor Park Adviaory Board 

State of California Water Reeourcee Control Board "Policy 
with Respect to Water Reclamation in California". 77-1. 

State of California Regional Water Quality Control Board, 
Region 4 Baein Plan. April 28, 1994. 

lae Angeles County Ouidelinee for Management of Significant 
Ecological Areas. Auguet 1975. 

A Coneent Decree Negotiated Between the Dietricte, the 
United States, the State of California, the Natural 
Reeourcee Defenee Council and Heal the Bay. June 6, 1994. 

City of lam Angeles Ocneral Plan, Wilmington-Harbor City 
Dietrict Plan. June 15, 1989. 

Ken Malloy Harbor Regional Park Advisory Board, Master Plan. 
March 17, 1994. 

The federal Clean Water Act and the ~alifornia Porter- 
Cologne Water Quality Act provide the etatutory baeie for 
majority of the objectives detailed in the above. These 
laws, among othere, are implemented in the Regional Water 
Quality Board's April 1994 Baein Plan. 

Beneficial Umea and Water Quality Objectives identified in 
the Baain Plan for watera constitute the policy and 
etatutory b a s h  for the reconmndation that JWPCP tertiary 
water bc used for improving Bixby Slough/Machado [Harbor1 
Lake. 

Technical elemente of thia propoeal were first diecueeed in 
the .Clachado Lake Reclaimed Water Iseue Paper. developed by 
the City of IDS Angelea Department of Environmental Affaire 
in the fall of 1991, and in the Port of Loe Angelee' 
February 1992 'Machado Lake Restoration and Enhancement 
Plang. 

The Mvieory Board of Ken Halloy Harbor Regional Park 
consiete of area residents, etaff of City of h e  Angelem 
Departmnte and of other agenciee, and City, County, State 
and federal elected officiale. Board recommendations are 
atrictly thoee of reeident Board members and are intended to 
result in the improvement of the park. 

JOS Draft Program EIR 
Harbor Park Advisory Board 

The Draft EIR identif ice a number of potentially signif icant 
environmental impacte f ran conetruction and operation of the 
Phaee I Digeetere. Mitigation measures are then propoeed 
which wuld reduce these impacte to less-than-significant 
levele. 

The proposed expansion of JWPCP [all alternativeel includee 
Phase 1 construction of seven digeeters and a gallery on 
land inmediately east of the JWPCP marsh. [Fig 11-21. Thie 
project element w u l d  require replacing a number of 
greenhoueea with industrial-type etructuree of unspecified 
height and appearance. 112-171. and directing an unspecified 
number of atormdraine into the mareh 111-191. 

The Draft Program EIR providee in Chapter 17 ICumulative, 
Growth-Inducing, and Growth-Related Inpactel ueeful data on 
the importance of incorporating thie propoeed d i f  ication 
into the final project design. Chapter 17 etatee 117-121 : 

15-11 

The Advieory Board recornmnds that the Phaee I Digeetere be 
relocated to another area of the facility, and that the 
entire land area north of the railroad tracks and wet of 
Figueroa under the jurisdiction of the Dietricte be 
maintained as marshland and upland openepace. Thie wuld 
entirely eliminate the possibility of negative environmental 

According to the 9CAO RCP EIR, growth in the JOS 
service area could renult in the eubstantial lone of 
the extent and quality of plan and wildlife habitat and 
sensitive biological conmunitice. m e ,  ecrub, 
chaparral, herbaceoun, marsh, riparian, roodland and 
forest conmunitiee wuld especially be affected. Thie 
impact ia considered eignificant because the extent of 
sensitive biological conmunitice in the JOS service 
area has h e n  decreased eubstantially. (Southern 
California Aeeociation of Governmnte l994a. 

15-12 

And also 117-131 : 

impacte and provide a eignificant benefit. 

Project-induced growth could contribute to the loee of 
aubetantial portions of special-etatue epeciee habitat 
and 18 biological conmunitice. Figure 11-1 ahwe areae 
supporting natural habitats in the JOS service area and 
outlying areas. 



JOS Draft Program EIR 
Harbor Park Advisory Bwrd 

The Dietricte have juriedicti~n w e r  the JWPCP mareh and 
adjacent upland and therefore the ability to provide direct 
mitigation for both direct and indirect project impacts 
through a relatively minor modification in project design. 

The Advimory Boclrd defer8 to the judgement of District etaff 
as to epecific alternate locatione for the Phaee I 
Digeetere. 

Although thie alternative meemm feaeible. and we etrongly 
recommend it, a number of concerne exiet about the 
mitigation meaeuree for thie project element. 

The Draft h e  not provide enough information to evaluate 
the adequacy of the meaeuree propomed to mitigate the 
impacte of locating the Phame I digesters directly adjacent 
to the wetland. In addition, mame of the mitigation 
meaeuree are planned to be developed at a future date after 
approval of the project. 

We believe CEQA require8 a Draft EIR dimcuee mitigation 
measures with a level of detail mufficient to permit 
meaningful evaluation of their adequacy. Further, 
development of mitigation mamuree may not generally be 
deferred until after certification of an EIR. 

hreae of epecitic concern are provided bela: 

Mitigatim Ikamro 3-1. h u p u a  rod 41-t a 8torrrt.r 
Pollutiom Prrrmtiar Plm. [BWPPP]. The DEIR etatee "The 
content8 of the SWPPP and detail8 of the required BMPe [Best 
Management Practiceel would be prepared by the Dietricte 
before they obtain the general construction activity 
etormrater permit from the RYqCB: and 'The key to the SWPPP ' 
would be emtablimhment of medimnt and eroeion control 
practice8 recommended by a qualified epeciali~t.~ 

Compliance by the Dimtrictm with the permit requirement8 of 
the RWQCB may conetitute a&quate mitigation for thie 
potential impact. Detailing the provieione of the 
Stormrater Pollution Prevention Plan, and providing in the 
Draft the recmmmndatione of a qualified epecialiet, might 
elicit euggeetione which improve theme measures. 

Mitigatim Ikamuo 11-1. Xmtall -orgy Dimmipator8 in 
Drainago8 into tho m m h .  This mitigation measure will be 
installed .prior to completion of etormdraine into the 
marsh. " 

JOS Draft Program EIR 
Harbor Park Advisory Board 

Mitigation Moamuro 11-2. Prwpmro rod 41-nt a krmbland 
I(.aagommnt P1.n. .In cooperation with the b e  Angelee 
County Department of Public Works, the Dietricte propose to 
prepare a marshland management plan to improve irrigation to 
the marsh and maintain the mareh: 

In order to evaluate the adeqqacy of thin mitigation 
measure, additional information ie required on theee draine, 
such as their number and anticipated size and the quality of 
stormwater which they will discharge into the marsh. 

This marsh ie a .apecia1 statue biological camunity of high 
value to wildlifeg and ie part of a Lo8 Angelee County 
.Significant Ecological Aream. I 15-15 

15-14 

Additional information im required to evaluate the adequacy 
of this propoeed mitigation meaeure. Detaile of the meaeure 
ehould not be deferred until after approval of the project. I 
Ae propoeed the plan might conmiet a few guy8 from the 
County's Imperial Maintenance Yard driving by twice a month 
to look out the window of their pick-up truck or 
conetruction of a lined trapezoidal low-flow channel. The 
specific elemente the maeh management plan might contain 
should be epelled out and an opportunity provided for public 
and agency evaluation and ccnnnent. 

Otbar Potmatially Bignifiomt I9.0tm of tha P b m o  I 
Digamtor8 Not Dimoum8.d by tho Draft. 

L.nd Om.. Section 12 indicatee that converting open apace 
to developed uee would conmtitute a mignificant impact. 
Thie potential impact from constructing the Phaee I 
Digeetere directly adjacent to the mareh on land nor 
occupied by greenhomes ie not adequately diecueeed. 

From the information provided it ie not clear if the 
screening propoeed would be an adequate mitigation meaeure. I 

15.16 

Aomthoticm. Section 15 indicatee that mcreening would be 
ueed between the complex of propomed digeetere and Figueroa 
Street. This meamure would .effectively screen 30% of the 
views within 10 yeare: 15.1f 



JOS Draft Program EIR 
Harbor Park Advieory Board 

RELOCATE PHASE I DIGESTERS : Response requested 

1. Please provide a revised project deecription which makee 
provieion for relocation of the Phaee I Digeetere and 13-18 complete restoration and enhancement of the JWPCP marsh 
and eurrounding upland. I 

The below only apply if the Phase I Digeeters will not be 
relocated : 

2. Should much a revision not be considered feasible, please 
provide a quantitative and technically detailed 
discuseion of thie determination. 

I 15-19 
3. Please provide additional details about the Stormwater 

Pollution Prevention Plan. 

';$ 4. Please provide additional details about the etormwater 
ul and aseociated stormdraine which will be directed into 15-21 
ul the Marsh. I 

5. Please provide a additional information on the Marshland 
Management Plan sufficient to evaluate it. adeauacv ae I 13-22 . - -  

a mitigation measure. I - -  

6. Please explain haw convermion of greenhoueee, planting 
bede and open area adjacent to a seneitive biological 
resource does not constitute a oignificant land use 

I r-23 
impact. 

7. Please provide additional epecific detail about the Phase 
I Digemterm and the plantinge which are intended to 
mitigate the potential negative impact8 on the aesthetic 
qualities of the project site. 

JOS Draft Program EIR 
Harbor Park Advisory Board 

page lo 

The Advieory Board recolnrrnde that provision be made within 
the Maeter Facilitiee Plan for the capacity for proceeeing 1 5 3  approximately 8 mgd of tertiary water at the Joint Water 
Pollution control Plant. I 
The Joint Outfall 2010 Maeter Pacilitiee Plan has among ita 
chief objectives an increaee in the Beneficial reueee of 
reclaimed waetewater. 

Am part of the Consent Decree, the Districts have agreed to 
prepare by December 31, 1995 a plan for reclaimed 
waatewater, and to use beet effort8 to attain and naintain 
within 7 yeare a goal of 150 mgd level of the Beneficial 
reuee of reclaimed waetewater. 

Currently the Dietrict proceeeee approximately 482 tngd of 
wastewater, 851 of capacity. Of thie 482 mgd throughput, 
330 mgd, or 601 ie proceseed by JWPCP Carmon, the remainder 
by the 5 Water Reclamation facilities. 

Of the 152 mgd processed by the Water Reclamation 
facilities, 70 mgd, or 461, ie reused. None of Careon'a 
waetewater ie reueed. Ae a rellult of thie allocation of 
volume, currently 151 of total eyetem wamtewatcr throughput 
is reused. 

Under Alternative 1 r e c m n d e d  in the Draft Program EIR, 
full eyetem capacity in 2010 will be 628 mgd. Of that 
total, JWPCP reprements 64t. 

However, no beneficial reuse of wamtewater is projected 
under Alternative 1 [as well am the other project optional. 
Even should the 150 mgd target established by the decree be 
achieved by 2010, 75t of all wastewater procemeed by the 
Joint Outfall System will not be reused. .See Table I. 

Thie allocation ie not hard to underatand. 

The Draft Program BIR referm briefly to some of the 
technical ieeues involved : the Water Reclamation Plante 
convey their solid residuala to JWPCP, waetewater with high 
disaolved aolide are routed around the Reclamation Plante tc 
JWPCP, and the JWPCP service area has a higher concentration 
of industrial diecharges than the WRe. 

The Draft aummarizee thie eimply : JWPCP proceeeee "high 
strength' waetewater. 



JOS Draft Program EIR 
Harbor Park Advieory Board 

page 11 

Coete and site configuration are aleo a factor. Upgrading 
JWPCP to provide tertiary water ie probably not the most 
coat-effective way to achieve the 150 mgd beneficial reuse 
target. 

Nevertheleee we believe providing a d e s t  8 mgd tertiary 
proceeeing capacity at JWPCP hae merit. 

Such a plan would a l l w  for inmediate realization of local 
beneficial ueee within the JWPCP service area which will 
meet clearly identified local neede. 

Am propoeed in the Maeter Pacilitiee Plan, JWPCP will 
procese about 6 O I  of the eyetem'e waetewater but ite eervice 
area will have acceee to none of the eyetem'e reclaimed 
water and the beneficial reclaimed water will provide. 

Thio project deoign ncete certain engineering and 
coet/benefito conetrainte, but there ie a lack of proportior 
between the pmpoeed project'e potential negative impacts 
and the measuree propoeed to mitigate these impacta. 

The exieting Machado Lake enhancement plane developed by the 
Port of Los Angelee and City of Loe Angelee Environmental 
Affaire Department proposed uee of reclaimed waetewater for 
improving Bixby Slough and Harbor Lake. 

The State Water Resou~cee Control Board .Policy with Respect 
to Water Reclamation in Californiam identifiee enhancement 
of wetlands ae a priority use for reclaimed water. 

JOS Draft Program EIR 
Harbor Park Advisory Board 

I .  Pleaee provide a brief but detailed evaluation of the 
feaeibility of providing 8.0 mgd tertiary level 
reclaimed water at JWPCP ae part of the Maeter Facility 
Plan. 

Pleaee include in thie evaluation an estimate of: 

1. Capital and on-going coete. 
2. Sales price of water produced per mgd 
3. Poaeible on-mite and local beneficial ueee for euch 

water. 
4. Suitability of euch water for wetland enhancement. 
5. Alternative projecte Ieg 2.5 mgdl which might 

achieve project objectives at ower coet. 



jae Draft Program IIR 
Harbor Park Mviv~ry Borrd 

3. -. Plean -.pad to the itau indicated 
belw : 

a. Incar8imteaciem kt& t& prapwd project and 
applicable general pluu .Id rogiocul plan.. I 

fh. J08 projoct -1. isclub. both oxpaneion of capacity J 
incroa.ed bonoficial u.0 of rmclaird water. The Regional 
Water Quality Qntml Bomrd'm &.in Plan provide. detailed 
dimcuwaion of Beneficial Unm and Water Quality Objective. 
for regional matere. Mditiaul inforution on the 
condmtanciem or incanmimtoncieo b t m n  the JOS hmter 
Pacilitiem P1.n and tho nrO(B hein Plan mhould be provided. 

b. Curulati*., gracth-inducing, awl growth-related i.pact.. 
Rw Draft Program IIR indicate. t h t  theme project0 impact. 
w y  be mub.t.ntia1 but t h t  tho rerponmibly for i.plencntIng 
pomible mitigation meamroe 8- tho reopon.ibility of ot&r 
agenciem or jurimdictiau (17-11 and cite. CBQA Ouidelinem 
Section 151301~1 a8 follawm: *..for m projectm, the oaly 
foaoible mitigation tor curulative iqmctm involvem adaptimg 
ordiruncow or ngulatiau rathor t h n  inpoming project- 

';3 mpecif ic condition.. * 
VI 

I. it the c a w  that re.poruibility for mitigating the 
wignificant pro*th-inducing e m i m n t a l  i v c t m  fraa the 
project a n  remte ontirely with othor agenciem and 
juriulictionm? 

to  it the c a m  t h t  i.pl.wntatiaa of the mitigation 
aoamurem identifiod in eection 17 u y  not bo implemented in 
whole or i'n part? 

Plmane Provide a correct nrmion of thlm Table 1 In tho Final In. 

c. Land Ume. Plean prarib informstion regarding plan. 
for the vacant land on the mouth of the JWPCP mite. 



Response to Comments from Ken Malloy Harbor Regional Park Advisory Board 

15-1. The Phase I digesters are needed to accommodate the increase in solids generated 
from the full secondary treatment upgrade proposed for the JWPCP and from 
increased flows at the upstream WRPs. The location of the Phase I digesters was 
determined to be the most optimum site based on review of costs, safety, and 
environmental impacts of other sites at the JWPCP. The Districts must meet several 
criteria in considering the design, construction, and operation of the proposed Phase I 
digesters, including the need to: 

provide required capacity; 

allow continued operation of the existing facility during construction; 

provide for future expansion of the facility beyond the existing 2010 
planning horizon; 

complete design and construction to enable operation of the full secondary 
treatment at the JWPCP by December 31, 2002 (as required by the 
Consent Decree); 

minimize nuisance impacts on the surrounding community; 

provide for efficient, long-term operation of the facility; 

minimize risks to employee health and safety; and 

minimize overall cost of the facility. 

The site chosen by the Districts for the Phase I digesters best meets these criteria. 

Adequate capacity is necessary to maintain solids detention times that are sufficient 
to ensure reliability and pathogen reduction. Seven digesters are needed to 
accommodate the increased generation of solids from full secondary treatment. 
These digesters will process the projected increase in solids flows through 2007. The 
possible locations for these digesters are restricted by the size of the required facility. 
The alternative locations at the JWPCP site considered for siting digxters include 
the following areas: 

Site 1: between Lomita Boulevard and the existing rectangular digesters 
north of Lomita Boulevard and west of Figueroa Street; 
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Site 2: north of the existing chlorination and solids processing facilities 
south of Sepulveda Boulevard; 

Site 3: east of the proposed secondary treatment reactors and clarifiers, 
south of the AT-SF Railroad, east of Figueroa Street; and 

Site 4: south of Lomita Boulevard and west of Figueroa Street. 

Site 1 has been reserved for construction of six Phase I1 digesters (see Figure 2-7 in 
the draft EIR). Of these six digesters, only two will provide additional capacity; the 
remaining four will replace the existing rectangular digesters, which perform less 
efficiently than circular digesters. In addition, construction of the Phase I digesters 
on Site 1 would require demolition of existing rectangular digesters. This would 
result in insufficient digester capacity during construction. 

The distance of Site 2 from needed support facilities make locating Phase I digesters 
at this site cost-prohibitive. Digesters require steam for heating; locating the 
digesters at Site 2 would require either routing a major steam line across Figueroa 
Street or constructing a boiler house adjacent to the site. 

Additionally, a flaring station located adjacent to the digesters, a gas pipeline from 
Site 2 across Figueroa Street, and additional or modified raw sludge pump stations 
would have to be constructed. Currently, the hazards associated with digester gas 
are confined to the primary treatment area of the W C P .  Introducing these hazards 
to Site 2, which is near the existing chlorination facilities, would complicate safety 
procedures for workers in that area. 

Site 3 also is too far from needed support facilities, including steam for digester 
heating. In addition, the alignment of sludge feed, sludge drawoff, and steam heat 
piping to this location would be highly constrained .and cost-prohibitive. 
Additionally, this area has been reserved for future expansion of secondary treatment 
facilities. 

Site 4 was considered unsuitable because of cost and aesthetic reasons. A portion 
of the property south of and fronting Lomita Boulevard is owned by Margate 
Construction, Inc. Locating the digesters at this site would require relocating the 
Margate Construction office and equipment yard or moving the digesters further 
south on the Districts' property. A gallery connecting the digesters south of Lomita 
Boulevard with the existing digester system would be at least 700 feet longer than 
that required for the proposed Phase I digester site, which would add several million 
dollars to the project cost. Additionally, the depth of the gallery and distance to 
supporting facilities gallery would make location of the digesters at this site too 
costly. 
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In addition10 cost considerations, other reasons for not locating digesters at this site . . . 
include access and land use issues. Constructing digesters at Site 4 would require 
Districts vehicles to cross Lomita Boulevard from the main plant site north of Lomita 
Boulevard for maintenance and operations. Furthermore, because the existing land 
uses at Site 4 include parkland; public buildings; active oil wells, pipelines, and oil 
leases; and open space, locating the digesters at this site would be inconsistent with 
the City of Los Angeles general plan land use designation as an open 
space/public/quasi-public area. Unhke the rest of the JWPCP site, this parcel of land 
is not designated for industrial use but rather functions as a buffer between the 
industrial uses of the JWPCP site and the adjacent community. 

Because of the constraints of locating the Phase I digesters at Sites 1 through 4 listed 
above, the Districts did not consider these sites further. Because alternative sites are 
not considered feasible for reasons described above, the Districts chose the location 
identified in the draft EIR for the Phase I digesters and proposed mitigation measures 
that would reduce the impacts on the adjacent JWPCP marsh habitat and wildlife to 
less-than-significant levels. No change to the draft EIR is required. 

15-2. The Districts' existing JOS WRPs provide tertiary treatment to all influent 
wastewater to produce reclaimed water. Treatment at the WRPs consists of the 
following unit processes: primary treatment via gravity settling, secondary treatment 
via conventional air activated sludge process, conventional tertiary treatment via 
filtration, and disinfection (see Figure 4.1-3 in the 2010 Plan). Reclaimed water 
produced at the inland WRPs is suitable for a large variety of reuse applications 
including groundwater recharge, industrial process water, and landscape irrigation. 

The suitability of treated effluent for any given reuse application depends on two 
factors: the level of treatment provided and the quality or strength of the influent 
wastewater. The ability of the inland WRPs to produce high-quality reclaimed water 
that is suitable for a wide range of reuse applications is a direct result of the level 
of treatment provided and the Districts' ability to selectively route lower strength 
residential wastewater to the WRPs while routing higher strength industrial 
wastewater around the WRPs to the JWPCP for treatment. The strength of 
wastewater is reflected by the concentrations of total suspended solids (TSS), total 
dissolved solids (TDS), and chemical oxygen demand (COD) in the wastewater. 
Because high-strength industrial wastewaters are diverted to the JWPCP as described 
above, and because the JWPCP service area includes the largest concentration of 
industrial dischargers in Southern California, influent wastewater at the JWPCP is 
of very high strength, exhibiting high levels of TSS, TDS, and COD. The practice 
of returning sewage solids removed at the WRPs to the sewer system for conveyance 
to the JWPCP for treatment and processing also tends to increase the strength of 
influent wastewater at the JWPCP. The relative strength of influent wastewater at 
the WRPs and the JWPCP is shown in Table 3-3, page 3-17, of the draft EIR. 
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The quality and/or suitability of treated effluent (or reclaimed water) for reuse is 
largely a function of the level of TDS and other constituents in the reclaimed water. 
Conventional wastewater treatment processes such as those employed at the JOS 
WRPs effectively remove TSS and COD and effectively kill and/or remove bacteria 
and/or viruses in wastewater. However, they are not efficient in removing TDS. 
Tertiary treatmentlfiltration removes TSS but not TDS (dissolved solids are by 
definition less than one one-thousandth of 1 micron in diameter). Reclaimed water 
produced at the JWPCP via tertiary treatment would, therefore, have high TDS levels 
and would be of relatively low quality and suitable for only a very limited range of 
reuse applications. It could not, for example, be used for landscape irrigation 
because elevated TDS levels would kill many types of plants, nor could it be used 
for groundwater recharge as the Water Replenishment District of Southern California 
has set an upper limit of 700 milligrams per liter for TDS (tertiary effluent from the 
JWPCP would contain approximately 1,200-1,400 mg/l TDS), nor could it be used 
for many industrial processes that require high-quality water (low TDS and especially 
low hardness) to avoid problems such as boiler scale and corrosion. The suitability 
of such water for freshwater wetland enhancement may also be doubtful because of 
high TDS and ammonia concentrations. 

15-3. Chapter 3 of the draft EIR, "Hydrology and Water Quality", states on page 3-2 that 
the water quality control plan most applicable to the Districts' facilities is the 
RWQCB Water Quality Control Plan for the Los Angeles Region (Basin Plan) and 
on page 3-3 references Appendix B of the draft EIR (which is bound together with 
the draft EIR) as having detailed relevant numeric surface water and groundwater 
quality objectives from the Basin Plan, as well as other objectives for surface waters 
and groundwater designated as municipal water supply. No change to the draft EIR 
is required. 

15-4. Page 17-1 of the draft EIR states that it is acknowledged in the State CEQA 
Guidelines that for some projects the only feasible mitigation for cumulative impacts 
involves adopting ordinances or regulations rather than imposing project-specific 
conditions. Furthermore, page 17-5 of the draft EIR states that the Districts have 
little authority or ability to mitigate the significant adverse impacts associated with 
growth, other than the authority and responsibility to provide wastewater and solid 
waste services. The State CEQA Guidelines (Section 15091[2]) allow the Districts 
to find that mitigation for growth-related impacts is the responsibility of other public 
agencies that have adopted or should adopt such mitigation. In this case, the 
Districts propose the implementation of local and SCAG RCP policies and programs 
adopted by agencies with the authority to enforce the policies the agencies adopted. 
No change to the draft EIR is required. 
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The parcel of Districts-owned land on the southwest comer of Lomita Boulevard and 
Figueroa Street is designated open space/public/quasi-public by the City of Los 
Angeles. The Districts' short-term plans for this site are to reserve the area for 
possible construction staging and storage. Long-term plans are to maintain the site 
as open space buffer property. Also, see Comment 10-1 in Letter 10 of the final EIR 
for the City of Los Angeles' concurrence with the Districts' use. 

The Districts recognize that the JWPCP marsh is a remnant of a once larger area of 
wetland and have reserved the marsh site. No change to the draft EIR is required. . 

See response to Comment 15- 1. 

The production of reclaimed water at the JWPCP was considered as- a conceptual 
project alternative during the facility planning process and is discussed in 
Section 6.5.2, JWPCP Water Reclamation subsection, page 6-13, of the 2010 Plan. 
Changes have been made to this subsection (in lines 11 through 13 of the second 
paragraph on page 6-13) to reflect the estimated cost of producing reclaimed water 
at the JWPCP. 

See response to Comment 15- 1. 

See response to Comment 15-2. 

Figure 12-2 in the draft EIR shows that the site proposed for Phase I digesters is 
designated as industrial. The proposed digesters will be between 12 and 15 feet 
above adjacent grade and approximately 125 feet in diameter and will be painted in 
shades of brown earth tones identical to the existing digesters. A 3-foot-high painted 
metal screen wall also will be placed on top of each digester (for a total height of 
15-18 feet), which will shield piping and equipment on top of the digesters from the 
view of motorists on Figueroa Street. A wall will also be constructed between the 
proposed digesters and Figueroa Street. The Districts will plant trees along Figueroa 
Street to further shield the proposed facilities. No change to the draft EIR is 
required. 

The Districts have modified the design of the storm drains so that no discharge of 
stormflow into the JWPCP marsh will occur from around the Phase I digesters. 
Stormwater runoff from the proposed Phase I digester area will be collected through 
drainage catch basins and associated storm drains at a stormwater pump station to 
be located adjacent to the existing developed area south of the AT-SF railroad tracks. 
Collected stormwater will be diverted into the plant for treatment during the initial 
phase of a storm in compliance with the existing storm water pollution prevention 
plan (SWPPP) for the JWPCP. After a predetermined time, continued stormflow will 
be discharged directly to the Wilmington Drain from the pump station (as is 
currently practiced). As a result of this modification to the project design, Mitigation 
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Measure 11-1, "Install Energy Dissipaters in Drainages into the Marsh", is no longer 
needed and has been deleted from the draft EIR. See Chapter 3 of the final EIR, 
"Changes and Modifications to the Draft EIR". 

See response to Comment 15-1. Also, the "upland area" adjacent to the JWPCP 
marsh is neither zoned nor maintained as open space. It is currently leased from the 
Districts for a commercial nursery for growing bedding plants. No change to the 
draft EIR is required. 

As stated on page 3-33 of the draft EIR, the Districts are required under the Clean 
Water Act to obtain a general construction activity stormwater permit before 
construction, which requires preparation of an SWPPP. The SWPPP will be 
implemented in accordance with the requirements of the SWRCB General Permit 
Number CAS000002, which is administered by the Los Angeles RWQCB. All 
prevention measures and monitoring frequencies will be specified to be in 
compliance with RWQCB requirements. Development of an SWPPP is an ongoing 
process at the construction site. 

Because of the nature of construction projects, the required mitigation measures will 
continually vary as the construction progresses. Development of an initial plan for 
each individual construction contract will be required, and the individual plans will 
be maintained in conjunction with the construction contractors involved in each 
project. As a standard practice, the Districts use the Construction Handbook of Best 
Management Practices (BMPs), which was developed in conjunction with the 
SWRCB to define the BMPs required for construction contractors. Contractor 
compliance and the development of the SWPPP are made standard provisions of the 
plans and specifications. No change to the draft EIR is required. 

See response to Comment 15- 1 1b. 

In response to this comment, Mitigation Measure 11-2, "Prepare and Implement a 
Marshland Management Plan", is hereby revised to identify the specific elements of 
the plan. The expanded description of the plan emphasizes the importance of 
enhancing the wildlife value of the marsh, assigns -responsibilities for review and 
implementation, and establishes timing for implementation. See Chapter 3 of the 
final EIR, "Changes and Errata to the Draft EIR". 

Page 12-19 of the draft EIR describes a significant impact related to the conversion 
of an open space zoning and significant ecological area designation at the Whittier 
Narrows WRP. However, open space would not be converted at the JWPCP 
(specifically, the area proposed for the Phase I digesters). Figure 12-2 of the draft 
EIR shows that the designated land use for the proposed Phase I digester site is 
industrial, not open space. Figure 12-3 of the draft EIR shows that the zoning 
designation for this site is heavy manufacturing. Furthermore, the existing site is not 
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used as open space or recreation, but rather for a commercial nursery. No change 
to the draft EIR is required. 

The proposed Phase I digesters are relatively low structures (a maximum of 18 feet 
high), which are approximately the same height as the existing greenhouse structures. 
As part of Mitigation Measure 15-5, the Districts plan to screen the proposed Phase 
I digesters from the public view by using fencing and landscaping, which would 
include planting trees along the west side of Figueroa Street north of the AT-SF 
railroad. The current view of the site from Figueroa Street has no trees and would 
be improved by the proposed mitigation. No change to the draft EIR is required. 

See responses to Comments 15-1 and 15-15. 

See response to Comment 15- 1. 

See response to Comment 15-1 3. 

See response to Comment 15- 1 1 b. 

See response to Comment 15- 15. 

See response to Comment 15- 16. 

See response to Comment 15-17. , 

See response to Comment 15-2. 

Page 2-3 of the draft EIR states that the objectives of the 2010 Plan are "to provide 
wastewater conveyance, . . . and reclamatioddisposal facilities. . . .", not to increase 
the "beneficial reuses of reclaimed wastewater". No change to the draft EIR is 
required. 

The JOS service area has access to reclaimed water from JOS water -reclamation . 

facilities as well as from other water reclamation facilities. The foundation of the 
regional water reclamation and reuse strategy is the construction and operation of 
reclaimed water distribution systems that convey reclaimed water from its point of 
origin to users within the area that the system serves. These distribution systems are 
generally constructed, owned, operated, and maintained by water supply agencies. 
A number of reclaimed water distribution systems currently serve or will soon serve 
much of the JWPCP service area. These include (but are not limited to) the 
following systems: City of Long Beach, City of Cerritos, City of Lakewood, City of 
Bellflower, Central Basin Municipal Water Districts' Century Project, and West 
Basin Municipal Water Districts' Water Recycling Program. Reclaimed water for 
enhancement of habitat at Harbor Lake andlor Bixby Slough could be acquired from 
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one or more of these distribution systems. In addition, reclaimed water produced at 
the San Jose Creek and Whittier Narrows WRPs is used to recharge the Central 
Basin Aquifer. Much of this water is later withdrawn and used within the JWPCP 
service area. No change to the draft EIR is required. 

15-28. To produce reclaimed water at the JWPCP that is suitable for reuse, TDS levels in 
the secondary effluent must be significantly lowered via an advanced treatment 
process. The conventional tertiary treatment process employed at the inland WRPs 
would have to be supplemented by a reverse osmosis process to remove dissolved 
solids from tertiary effluent. JWPCP effluent also exhibits relatively high 
concentrations of ammonia, which could preclude some types of reuse applications. 

The preferred method to remove ammonia from JWPCP effluent would require 
nitrification and denitrification facilities consisting of conventional air-activated 
sludge facilities operated to achieve nitrification and denitrifying filters consisting of 
attached-growth biological columns. Unit treatment processes required to produce 
usable reclaimed water at the JWPCP would include: preliminary treatment, advanced 
primary treatment, secondary treatment via a pure-oxygen activated sludge process, 
nitrification via conventional air activated sludge facilities, denitrification via 
denitrifying filters, demineralization via reverse osmosis, and disinfection. The 
following additional facilities would have to be constructed at the JWPCP: 
conventional air activated sludge facilities operated to achieve nitrification, clarifiers, 
denitrifying filters, and reverse osmosis facilities. ' 

Capital and operation and maintenance costs for facilities necessary to produce 
reclaimed water at the JWPCP are given in the table below. 

Table 2-3. Cost of Reclaimed Water Production at the JWPCP 

Nitrification system 1 5.78 ( 0.24 I 0.83 I 
Final clarifier system 1 2.0 I 0.12 I 0.32 I 

1 I 1 

Denitrification system I 2.30 I 0.42 1 0.65 I 
I I I 

Reverse osmosis facilities I 35.39 I 2.03 I 5.64 

a Assumes 20-year amortization of capital costs at 8% interest rate. 

TOTAL 
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Based on the above figures, the capital cost of additional facilities necessary to 
produce 8 mgd or approximately 24.5 AFIday of reclaimed water at the JWPCP 
would be approximately $45.5 million. Annual operation and maintenance costs for 
these facilities would be approximately $2.8 million. The equivalent annual cost for 
these facilities is approximately $7.4 million, and the unit cost of reclaimed water 
produced at the JWPCP would be approximately $830/AF. 

To reuse reclaimed water produced at the JWPCP, distribution facilities consisting 
of pipelines and pumping stations would also have to be constructed in order to 
deliver reclaimed water to users. The capital cost of distribution pipelines alone 
ranges from approximately $30 to $200 per linear foot and operation costs for such 
facilities vary directly with pipeline length and required pumping lift. Capital and 
operation and maintenance costs for necessary distribution facilities would further 
increase the cost of reclaimed water. 

Simple alterations of the proposed size of water reclamation facilities at the JWPCP 
would not significantly alter the cost to produce and deliver reclaimed water. It 
would be more costly to produce and deliver smaller quantities of reclaimed water 
because certain fixed capital costs for production and distribution facilities would 
have to be repaid by a smaller number of users and because larger facilities operate 
more efficiently due to economies of scale. On the other hand, while unit costs of 
reclaimed water would be slightly lower for a larger facility, absolute costs would 
be larger and unused reclaimed water, which is produced at a high cost, would have . . 
to be disposed of to the Pacific Ocean through the existing ocean outfalls in 
accordance with the Districts' National Pollutant Discharge Elimination System 
(NPDES) permit for operation of the JWPCP. 

The Districts typically do not sell reclaimed water produced in the JOS directly to 
reclaimed water users. Rather, the Districts sell reclaimed water produced at the JOS 
WRPs to water purveyors andlor other agencies who supply water either directly or 
indirectly to water consumers. The Districts currently employ a flexible pricing 
scheme for sale of reclaimed water. Reclaimed water produced at JOS WRPs is 
generally sold at the higher of either one-half of the savings that the buyer realizes 
by using reclaimed water (calculated by subtracting capital and operation and 
maintenance costs for distribution facilities from the price of the alternative water 
supply) or one-fifth of the Districts' operation and maintenance costs to produce 
reclaimed water at the inland WRPs. 

The pricing scheme described above would not, however, be applicable for reclaimed 
water produced at the JWPCP via the advanced treatment process previously 
described. At the inland WRPs this pricing scheme allows the Districts to recoup 
a portion of the costs to operate and maintain wastewater treatment facilities that are 
mandated by existing water quality laws and associated receiving water standards. 
Thus, reuse of reclaimed water provides a dual benefit of providing a low-cost source 
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of water and reducing what may be regarded as operation and maintenance costs for 
the inland WRPs. In addition, the ability of the Districts to produce and provide 
high-quality reclaimed water at the inland WRPs is largely a function of the 
Districts' ability to isolate the WRPs from the industrial wastewater discharges that 
are routed to the JWPCP for treatment. 

According to the Consent Decree, the Districts must provide secondary treatment to 
all wastewater treated at the JWPCP. As described previously, significant additional 
treatment processes would be required to produce marketable reclaimed water at the 
JWPCP involving significant additional cost (capital and operation and maintenance 
costs) that would be paid by a l l  users of the JOS. If the pricing scheme used for 
reclaimed water produced at the JOS WRPs were adopted for reclaimed water 
produced at the JWPCP, this water would be sold at a cost significantly below its 
production cost. Because these costs may not be regarded as sunk costs (advanced 
treatment has not been mandated at the JWPCP), the sale of reclaimed water 
produced at the JWPCP at a price less than the additional cost required to produce 
it would, in effect, directly subsidize those who purchase and use this water. The 
Districts would, therefore, need to price reclaimed water produced at the JWPCP so 
as to recover the additional cost required to produce it. 

Based on the costs given in Table 2-3, the price of reclaimed water produced at the 
JWPCP would be approximately $830/AF. By comparison, the cost of reclaimed 
water provided by the West Basin Municipal Water District's (WBMWD) reclaimed 
water distribution system, which will serve the kea  around the JWPCP, ranges 
between $200 and $250/AF and the Metropolitan Water District (MWD) sells 
untreated and treated potable water for $335/AF and $412/AF respectively. Based 
on the availability of substitutes for reclaimed water produced at the JWPCP at much 
lower prices, it is reasonable to assume that, given its required price, the demand for 
reclaimed water produced at the JWPCP would be almost nonexistent. 

No change to 2010 Plan is required. 

15-29. See response to Comment 15-3. 

15-30. See response to Comment 15-4. 

15-31. The referenced parcel of Districts' property is not considered "vacant land". Page 
12-5 of the draft EIR indicates that the designated land use is open 
space/public/quasi-public. Also, see response to Comment 15-5 for a description of 
the Districts' plans for this parcel of land. No change to the draft EIR is required. 
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15-32. Table ES-1 of the draft EIR identifies the existing and proposed capacities of the . 
JOS wastewater treatment plants, and Chapter 2 of the draft EIR, "Plan Description 
and Alternatives", identifies the high- and low-reuse scenarios for the inland WRPs 
under each of the 2010 Plan Alternatives. No change to the draft EIR is required. 
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effective to expand a upsbem WRF md pwidc mitigdim fa lou of facility llood 
conlml upc i ty .  

As(heDisbic(skrmedfidkndintheerlydwnr.SCAOpopulrionpojsdiarrhvc 
been known to be imcudc .  Is h e  DiaicL1' poicard c a v d t y  need of a M 628 MOD I 

M - F a  H a l  thc Bay's unwxmr. this b pob.My che enviramnt.lly supaior rltamtivc 
basuse implemcncldh of the a k m d v e  wuld dl in Qcrracd ocan didurge md 
i n c r u d  production o f  reclaimed wrter. Wm thc dtamtive inferior to 11 b u s e  of 
inrrrssd cod h? Al(errutive 4 rmed quite high in dl c a t c p b  ex- fa m, &sim 
colutruaion rd scheduling (dd to cosl md limited draolaccs), md system 
o p t i o n  ((he smnc Whinier Nrrom problem). 

B ~ - H a l t h c ~ ' s m n d c d f i l a n m n m f s r c p n x b m b d y  l i m i @ e d ( o h e ~  of 
Biadidsmmgammt. Hal(heB8yrdlkDirbictrhvclaydirrgkdrbou!Ihc 
definition of b i i l i d  b a w f i  muc. We hm urd h e  EPA &tinition u h i i  irludn 
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LPd q p l i .  compoaliq, l l . i  n l & i l i d h  md e w  rsmcry whik chc Diltricts 
hrve dded ImdfiII disposrl n r baKflcirl IUC. Rcyrdkss of  ar dilfmmces. (hm is no 
disrg&mmd bva Ow f# Ih (he Diaids will be produci r i g i f i d y  ma% biosolids 
rfier full s e u d q  at (he JWPCP pea on-lk.  

C o n r ~ ( h e h c W t h e t h t ~ r p e a ( o f r n i l 1 i a a o t d d l r n o n a b i o d ~ ~  
~ ~ ~ ~ l a n , r v h y m n ' t ~ r s e w a y i n e l u d s d m r ~ i Q m r u ( p r r n c o p C i a r ?  
Thc Cmr-Cksenfield sludm Qrim mncg lm povcd l m l L M e  rd co*-imffedivr. but 
dude d r y i q  ttwugh u l& f f~ ;n ( r i t l@i  h.s shown r great dal  o f  v i s e .  
Conrim chc he Dis&icb is d rady  p lm ing  to llpgde their dcwalui- pocesa ova - .- 
(herrrrt&yan.~this-chc~~ncovcrywillbcddacd r k v i r b k  
option U that point? 

ppr cm turn into Quality Conml problems (Or sludg mountmin on Native American 
Reservation land). What d d i t i o d  preuutioru will the D i d  (dre to ensure that 116-7 



ean(ndar biodids mampnat will mee( the srmc high dudards ofthc r a ~  of  
thc Districts' onedons7 If  t h e  stadads arc not met. what wil l che Districts do to 
mitigrte thc u ~ i  of thc inesponsibk conbactor? 

Mbrcibm CElR -lab - On p q c  5-33 - thc d-EIR states that thc LA-2 dredge 
spoil dumpite is 1.5 miks from thc Pdos Vada peninsula. We wm unkr  the impression 
h~ thc dumpsite wu .ppbximUcly 5 miks SW of thc peninsula. 

In r e b  to atirm(9 of  polhdmt l o d i  fram each of thc fou a l tmut i rq  what 
mumpciaa mr u d  fa pdtutmt d e l k b c i i  to derive he  estimates in Tabks 5- 
2 md 5-37 Wae they baed on the his& mnovd effiiarrics for (hose constituents 81 
(hose fuilitics? 

Clmptu 5 did not mas thc pasibk bawfits to maim life of gomg to full 
mxmdq I (he JWPCP. This rsaned incomistmt with he  analysis in thc KS of  
(he doammt (fa errnpk - chc riB of  hwnm illness and degnd.tim to gmwdwatcr 
r r p p l i e o f w a a r a a c * n r d i & u s k d ~ t h c d o c ~  ye~whaearchedate to 
subd.n(*le arch r -1. Hmnva, chae hvc bem ~umaous d i e s  that have 

impwmmts  b marine bdogkd canmunities following significant 
duclkm in l o d i  of suspadcd solids and BOD or TOC. 

The No Rojsc .han(ive did not hve r negcivc i m p a  to maim life. This is contrary to 
thc conclusiaa rachtd by thc EPA in their ummmt of thc Districts Int 301(h) waiva 
q9liaCh. Hal thc Bmy belims Url thc No Project alkmative would result in an 
unrvohbk sidfiunt impet to maim life. 

Mark Gold. D.Env. 
Executive Director 



Response to Comments from Heal the Bay 

16-1. The Districts would have a limited role in the construction of the pumpback facility, 
which was identified for the Los Coyotes WRP in the 2010 Plan alternatives. The 
Central Basin Municipal Water District most likely would be the lead agency for 
implementing this facility. To some degree, the ability to pump reclaimed water 
from the Los Coyotes WRP to the north already exists. The City of Cemtos owns 
an existing pump station at the Los Coyotes WRP that provides reclaimed water to 
its customers and to the Central Basin Municipal Water District for the Century 
project. The Central Basin Municipal Water District also operates its own pump 
station, which supplies effluent from the San Jose Creek WRP to the Rio Hondo 
project. Because the Rio Hondo and Century project systems are interconnected, it 
is possible to provide reclaimed water from either WRP to both systems. As the 
demand for the two systems increases, the capacity of the existing pump station at 
the Los Coyotes WRP would have to be increased to meet the flow requirements 
identified in the 2010 Plan. No change to the draft EIR is required. 

16-2. Alternative 1 was chosen over Alternative 3 by the Districts based on a combination 
of considerations, including cost, design and operational constraints, and 
environmental impacts. Of the four alternatives analyzed in detail, Alternative 3 is 
the second most costly. Also, as described on page 1-3 of the draft EIR, the 
Districts considered the impacts on 14 different respurce areas. Of those 14 areas, 
the potential for increased availability of reclaimed water for reuse was a beneficial 
impact identified for hydrology and water quality and public services and facilities. 
It was not the Districts' intent to base the determination of the environmentally 
superior alternative solely on the amount of reclaimed water made available for 
reuse. 

The draft EIR identifies flooding and flood storage capacity loss as significant 
impacts associated with the Whittier Narrows WRP under Alternative 3. Other 
significant impacts addressed in the draft EIR that would occur only at the Whittier 
Narrows WRP pertain to geologic and soil hazards, botanical and wildlife resources, 
land use, and cultural resources. 

Page 11-21 of the draft EIR identified the loss of riparian scrub habitat from 
construction at the Whittier Narrows WRP under Alternative 3, which is an issue of 
major concern to the USFWS because of the possible effects on the least Bell's 
vireo, a state- and federally listed endangered species (see Comment Letter 1). 
Under Alternative 1, special-status species would not be affected. Page 3-38 of the 
draft EIR states that the Districts are working with the U.S. Army Corps of 
Engineers to identify regulatory requirements and design measures that would avoid 
inundation at the proposed facility, and Mitigation Measure 3-2 in the draft EIR 
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proposes to replace the approximate 230,000 cubic yards of lost flood storage 
capacity. No change to the draft EIR is required. 

16-3. Similar to Alternative 3, Alternative 4 was not chosen as the recommended 
alternative for several reasons. Alternative 4 is the most costly; would involve 
modifications to the Los Coyotes, San Jose Creek, and Whittier Narrows WRPs; and 
would cause more significant impacts than any of the other alternatives. No change 
to the draft EIR is required. 

16-4. Population projections are by their nature less than exact. SCAG population 
projections generated during the late 1970s and 1980s, for example, substantially 
underestimated the actual rate of population growth experienced in Southern 
California during the last two decades. Despite the inherent uncertainty associated 
with projection modeling, it is a necessary tool in estimating future needs for 
housing, employment, infrastructure, and services. The Districts base their 
wastewater flow projections on population projections. 

Because the Districts are pursuing federal financial assistance (direct grants and/or 
State Revolving Fund loans) for the upgrade portion of this project and for future 
inland WRP expansions, the 2010 Plan must conform to SCAG's population 
projections. Section 176(c)(l)(B)(iii) of the federal Clean Air Act requires 
conformity with an implementation plan when federal support or financial assistance 
is granted by a department or agency of the federal government. The Section states 
that "The determination of conformity shall be based on the most recent estimates 
of emissions, and such estimates shall be determined from the most recent 
population, employment, travel, and congestion estimates as determined by the 
metropolitan planning organization . . .", which in this case is SCAG. 

Because past population projections have been inaccurate, the Districts will monitor 
the actual needs for wastewater services, as stated in the draft project report. If 
flows develop more quickly than the flow projections indicate, implementation of the 
inland WRP expansions would be accelerated. On the other hand, if wastewater 
flows develop more slowly than the proposed flow projections indicate, 
implementation of the proposed inland WRP expansions would be delayed. 

The suggested alternative of 350 mgd at the JWPCP, 125 mgd at the San Jose Creek 
WRP, 50 mgd at the Los Coyotes WRP, and 52.5 mgd at Whittier Narrows WRP 
would not be a feasible alternative because: 

w it would not conform with Section 176(c) of the Clean Air Act; 

there is no basis for the Districts to assume the SCAG population 
projections are inaccurate; and 
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I it would have the same disadvantages as Alternative 4, which is analyzed 
in the 201 0 Plan and draft EIR. 

No change to the draft EIR is required. 

16-5. The Carver-Greenfield dehydration system followed by fluidized bed combustion 
with energy recovery was built under the innovativelalternative technology portion 
of the Clean Water Act Grant Program to treat approximately 50% of the JWPCP 
solids. The Districts declared the system a failed technology as defined by the 
federal grant program regulations. 

As described on page 6-42 of the draft 2010 Plan, dewatering of biosolids using the 
most advanced centrifuge technology is under consideration. Dewatering using the 
most current, cost-effective centrifuge technology would be expected to achieve 
29-3 1% total solids (i.e., 69-7 1 % moisture content). Combustion with energy 
recovery requires a much higher total solids content to support combustion without 
auxiliary fuel. An intermediate step, "drying", must be provided by equipment such 
as multiple-effect evaporation, indirect steam dryers, or direct dryers. These drying 
processes can produce a biosolids fuel at 85-95% total solids. Indirect steam dryers 
have been operated at the City of Los Angeles' Hyperion plant and were also tested 
at the JWPCP. Drying and energy recovery was determined to be high in cost, 
energy demand, and maintenance. Improvements to centrifuge technology will not 
produce a sludge cake by centrifugation alone thqt is sufficiently dry for energy 
recovery. No change to the draft EIR is required. 

16-6. The Districts constructed an in-vessel composter demonstration pilot plant at JWPCP 
with a capacity of about 10 wet tons per day and have conducted research on the 
process since July 1992. Representatives of the Districts have visited the Las 
Virgenes Municipal Water District site; however, the process has been evaluated 
based mainly on extensive research conducted at the Districts' demonstration facility. 
Based on this research, the cost of in-vessel composting currently appears to be at 
least twice that of offsite windrow composting and other reuse options. In addition, 
the process creates substantial energy demands. In-vessel composting is therefore 
not considered a feasible option at this time. 

In the future, the Districts will continue to refine and reassess the feasibility of in- 
vessel composting. For example, Districts staff have developed and patented an air 
management/odor control system, which demonstrated that a pilot plant such as the 
one at JWFCP can be operated with no net increase in emissions. No change to the 
draft EIR is required. 
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Page 2-37 of the draft EIR identifies the Districts' quality control measures for 
biosolids contract management. A key element of the quality control effort is the 
inspection program. The Districts have conducted site inspections in the past and are 
continually assessing their program so that a more thorough and standardized 
inspection protocol will always be in place. The inspection program will be aimed 
at detecting problems before they become a concern. 

For example, one objective will be to more readily inventory a site to ensure that 
only reasonable amounts are being stored. Site conditions can be enforced because 
Districts' contracts contain provisions to allow cessation of hauling to a site if 
conditions are found unacceptable. By maintaining multiple contracts with flexible 
capacity as well as the Districts-operated landfill as a back-up site, the Districts can 
avoid the need to rely on any single contractor and can require strict compliance with 
contract and permit conditions. No change to the draft EIR is required. 

The draft EIR is hereby changed to state that the dredge spoil site is approximately 
1.5 miles in diameter and is located between 4.5 and 6.0 miles southeast of the Palos 
Verdes Peninsula. See Chapter 3 of the final EIR, "Changes and Errata to the Draft 
EIR" . 

The projected concentrations of and mass emissions in the W C P  discharge for 
2010 are based on the following assumptions: the JWPCP will run at full capacity 
in 2010, the influent concentrations for the contaminants identified will be similar 
to the levels that were received by the JWPCP in 1993, and the effluent 
concentrations for the contaminants identified will be similar to the concentrations 
measured in the secondary effluent in 1993. No change to the draft EIR is required. 

Pages 5-40 through 5-43 discuss the potential for improved conditions for marine 
biota resulting from disposal of secondary-level treated effluent. Specifically, the 
proposed project's effects on plankton; kelp beds; benthic invertebrates; demersal 
fish; pelagic fish; coastal and pelagic birds; marine mammals; rare, threatened, and 
endangered species; and beneficial uses are discussed. No change to the draft EIR 
is required. 

Page 5-44 of the draft EIR states that the concentrations and mass emissions 
projected for 2010 under the No-Project Alternative would meet marine water 
quality, current NPDES standards, and the California Ocean Plan limitations. These 
results support the Districts' conclusion that the No-Project Alternative would have 
a less-than-significant impact on marine life. No change to the draft EIR is required. 
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Suwder 
Foundation 

Sanitatton DLpMcQ of 
Los AngdcP County 
1955 Workman Mi l l  Road 
Whinia. CA 9062 1 

January 18.1995 

ThurLpufortheoppahlnitytocommen~onthehft 
cnvimcumn(rl impr t  rqxnt (d.e.i.r.) for the Joint Outfall System 
2010 Master Facilities Plan. The d.e.i.r. seems to have adequately 
outlined the various imprccs of chis project. We have no problem 
with the chosen altanrtive. 

An immsc in wafa recycling a d  an upgra& of watm treatment 
will y t l y  benefit our environment. 

I 17-1 

Thank You. 

Gordon LaB& M.D. - 

122 !DJTH EL WINO REAL. SUITE 867. SAN CLEMENTE. CALFORNIA 92672. (714) 402-8170. FAX (714) 492-8142 



Response to Comments from the Surfrider Foundation 

17-1. Support for the draft EIR is hereby noted. 
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Chapter 3. Changes and Errata to the Draft 
Environmental Impact Report 

This chapter describes corrections that have been made to the draft EIR either as 
corrections or updates or as a result of comments received by the Districts. Underlining indicates 
where additions were made to the original text. Strikeout indicates where the original text was 
deleted. Tables modified substantially from the draft EIR are located .at the end of this chapter. . 

Revise page ES-8, column 2, third bullet, to read: degradation of riparian . . . an 
S W P P P P  . . 

, and preparing 
. . .plan. 

Revise page ES-17, Table ES-3, page 3 of 5, to delete: Mitigation Measure 11-1. 
Install energy dissipaters in drainages into the marsh. 

Revise page 3-4, third paragraph, to read: 

The Rio Hondo flows southwest from its origin at the '%k+PM%m spillway of Peck 
Road Water Conservation Park . . . Ocean. 

Flow data for the Rio Hondo are available from Gaging Stations 
Nos. F192-B-R, F64-R, and F45B-R. Gaging Station F45B-R is the last station on the 
Rio Hondo before the confluence with the Los Anneles River. Flow data for the Los 
Angeles River are available from Gaging Station Nos. F300-R, F285-R, F57C-R, F34D-R, 
and F319-R. Station F319-R is the last gaging station on the Los Anneles River before 
it discharges to the Pacific Ocean. 

Revise page 3-10, second paragraph, sentences 3 and 4, to read: 

The Rio Hondo Coastal Basin Spreading Grounds is . . . with a total of 423 430 acres . . . . 
available a. 
San Gabriel River Coastal Basin Spreading Grounds have a total of 252 acres of wetted 
area, 96 acres in the mounds, and 156 acres in the river. 
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Revise page 3-10, third paragraph, to read: 

Reclaimed Water Production and Use. The recharge program involves the Districts, 
the DPW, and the Water Replenishment District. The DPW owns and operates the 
recharge facilities, commonly referred to as the spreading grounds. It should be noted 
that the San Gabriel Coastal Basin Spreading Grounds are only partially owned by the 
DPW, which has a long-term lease for the grounds. The operation and maintenance of 
the river was transferred to DPW on April 29, 1969. The DPW operates both spreading . . .  
grounds on a 2 k h y  battery c y c l w :  7 c&&bwed 

. . - The time it takes 
to fill a battery depends on the inflow, size of the battery. and the percolation rate. The 

. -, .- water is switched to another battery to disrupt the breeding cycle of the vectors and to 
allow the batten to reiuvenate. San Gabriel Coastal Basin Spreading Grounds has an 
inflow capacity of 350 cfs (226 mnd) and Rio Hondo Coastal Basin spread in^ Grounds 
has an inflow capacitv of 2,000 cfs (1,293 mgd). The Replenishment District purchases 
reclaimed water from the Districts a - and 
purchases imported water supplies from the Central Basin Municipal Water District, 
which are then mixed and spread by the DPW in the Rio Hondo and San Gabriel River 
percolation basins. 

Revise page 3-24, first paragraph, sentence 1: replace "DPW Flood Control Division" 
with "Los Angeles County Department of Public Works". 

Revise page 5-33, first full paragraph, as follows: 

The only permitted . . . is 4 4  4.5 to 6.0 miles . . . Peninsula. It is a site 4 4  1.5 miles 
in diameter . . . Harbors." 

Revise page 7-15, Table 7-5, to change "Avelon" to "Avalon". 

Revise page 7-16, paragraph 2, last sentence, to read: The Los Angeles County 
guidelines . . . deficient facility by 2% or more . . . 

Revise page 7-16, paragraph 1, under "Construction Impacts", to add: 

Impact: Increase in Volume-to-Capacity Ratio (V/C) at the Intersection of 
SR l/Fieueroa Street 
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BY 2002, construction-related traffic would increase the morning and evening wak- ! -  

hour VIC at the SR IIFigueroa Street intersection by 0.01. This intersection would 
be operating at LOS F in 2002 with or without the project construction-related traffic. 

The Congestion Management Program for Los Angeles County (Los Angeles County 
Metropolitan Transportation Authority 1993) indicates that a proiect will have a 
significant impact when it increases traffic demand on an already deficient facility by 
2% of capacity (VIC > 0.02), causing or worsening LOS F. 

This impact is considered less than significant because the construction-related traffic 
does not increase the VIC at the SR 1IFigueroa Street intersection by 0.02. ' 

Mitigation. No mitigation is required. 

Revise page 7-17, Mitigation Measure 7-1. Develop and Implement a Traffic 
Control Plan for the Construction Site, last dash mark, to read: 

- maintain safe access to and minimize conflicts with commercial parking lots, 
private driveways, sidewalks, and bikeways to the greatest extent feasible. 

Revise page 8-49, first paragraph, to add: 

A recent refinement of the full secondary upgrade project physical design 
configuration resulted in the deletion of two point emission sources (scrubbers) from 
the design analyzed in the draft EIR. One of the scrubbers vented the E4 skimmings 
channel and the other vented the mixed liquor conveyance channels. The cancer risk 
was recalculated accordingly to reflect these design changes pursuant to SCAQMD's 
current Rule 1401. The revised incremental cancer risk for the project at the location 
of the ME1 is 0.72 per million, which is still below the acceptable risk level of 1.0 
per million pursuant to Rule 1401. The corresponding chronic and acute health 
hazard index values were not revised because these values were originally reported 
in the draft EIR at a level substantially below the significance threshold and no 
appreciable change is expected as a result of the design changes. 

Table 11-1, add the following special-status plant species: Smooth spikewood 
(Hemizonia punens ssp. laevis); CU--1lB; Saltbrush scrub, meadows, grassland, 
riparian woodland (alkali). 
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Table 11 -2, add the following special-status wildlife species: 

- Southwestern willow flycatcher .(Empidonax trailii extimus); PEE;. Riparian 
habitat. 

- Burrowing owl (Athne cunicularia); CZISSC; Grasslands, agricultural fields. 

- Two-striped garter snake (Thamnophis hammondii); C21--; Wetland with dense 
riparian thicket. 

- San Diego homed lizard (Phrynosom cororuztum blainvillei); C2lSSC; Open scrub 
and grassland. 

Revise page 1 1-19, to delete: 

Mitigation Measure 11-1. Install Energy Dissipaters in Drainages into the Marsh. 

Revise page 1 1-19, to replace Mitigation Measure 1 1-2 with the following: 

Mitigation Measure 11-2. Prepare and Implement a Marshland Management 
Plan , 

In cooperation with the Los Angeles County Department of Public Works, the 
Districts propose to prepare and implement a marshland management plan (MMP) for 
habitat at the Districts' marsh site. The purpose of the MMP would be to maintain 
and enhance the wildlife habitat value of the Districts' marsh site. The site supports 
freshwater marsh, riparian forest and scrub, annual grassland, and ruderal habitats. 
As part of the MMP, the Districts would: 

- Establish a cooperative agreement with Los Angeles County Flood Control 
District for access to water from and disposal of marsh water to the 
Wilmington Drain; 

- Maintain or enhance the habitat quality of the freshwater marsh by 
managing the flow to and water quality of the marsh site; 

- Enhance riparian forest by gradual replacement of non-native trees (e.g., 
eucalyptus and Peruvian peppertree) with native trees (e.g. Goodding's 
willow, arroyo willow, red willow, yellow willow, and coast live oak) and 
native shrubs (e.g., mule fat, coyote brush, Mexican elderberry, and 
California rose); 
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- ..Convert ruderal habitat to native riparian forest and scrub habitat through 
weed management (e.g., poison hemlock, fennel, and horehound) .and the 
installation of native riparian trees and shrubs; and 

- Prepare and implement short-term and long-term monitoring programs that 
include specific success criteria; methods for measuring success of native 
vegetation establishment and levels of wildlife use; and provisions for 
remedial actions. 

The draft MMP would be completed within 6 months of certification of the final 
program EIR. The draft MMP would be provided to DFG, USFWS, the U.S. 
Army Corps of Engineers and Ken Malloy Harbor Regional Park Advisory Board 
for review. Following consideration of DFG, USFWS, U.S. Army Corps of 
Engineers, and Park Advisory Board comments, the Districts would develop a 
final MMP. The Districts would be responsible for commencing the 
implementation of the MMP within a year of construction of the Phase I digesters 
at the currently proposed location. 

Revise page 11-21, Mitigation Measure 11-3, to add text after second dash mark: 

- implementing necessary irrigation (and identifying aoundwater levels in vrovosed 
irrigation areas), exotic vlant and weed control, hehivore control, . . .shrub 
plantings. 

Revise page 11-21, Mitigation Measure 11-3, to add following text after the last 
dash mark: 

The mitigation vlan will include a planting plan showing the location of the mitigation 
site; the number, size, and species of vlants vrovosed for the mitigation plan; the layout - - .  

of the vrovosed comvensation area; the seasonal timeframe for vlanting; and analysis of 
soil conditions at the site. The Districts would be resvonsible for implementing the 
mitigation vlan and would provide a draft mitigation vlan to USFWS and the U.S. Army 
Corps of Engineers for review before implementation of the mitigation plan. 

Revise page 11-22, paragraph 2, to read: Alternative 4: Upgrade JWPCPfExvand Los 
Coyotes WRPISan Jose Creek WRPIWhittier Narrows WRP. 
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Revise Table 11-3, page 2 of 2, to delete: Mitigation Measure 11-1. Install energy 
dissipaters in drainages into the marsh. 

Revise page 12-6, Figure 12-3, to show: the area north of Lomita Boulevard and west 
of Main Street as m, not 4&? to the area east of Main Street between Lomita 
Boulevard and Sepulveda Boulevard to add ML-D (light manufacturing development 
overlay); and the area north of Sepulveda Boulevard between Figueroa Street and 
Main Street as RA (residential-agricultural), not R. 

Revise page 14-1, paragraph 4, line 2, to read: 

MWD m w - r o v i d e s  
imported water to supplement local water supplies to more than 15 million residents and 
the $400 billion economy in its 5,145-sauare-mile service area, which is approximately 
5% of the total land area of California. 

Revise page 14-1, last paragraph, line 1, to read: 

MWD is a consortium of member cities ad, municipal water districts, and a county water 
authority. 

, 

w Revise page 14-1, last paragraph, line 3, to read: 

Cities with their own water agencies in the JOS service area are Torrance, Pasadena, &IS 
A g e k  San Marino, Compton, and Long Beach. 

Revise page 14-2, paragraph 3, line 4, to read: 

The major groundwater basins serving the JOS service area (the Raymond Basin, the 
Central Basin, the West Coast Basin, and the main San Gabriel Basin) are adjudicated or 
managed by special districts or agencies. 

w Revise page 14-2, to replace paragraph 5 with: 

MWD has water delivery contracts for Colorado River water with the U.S. Department 
of the Interior for 1.212 million acre-feet per year (MAFY) and an additional 180,000 
acre-feet per year (AFY) of surplus water. The capacity of MWD's Colorado River 
Aqueduct is 1,800 cubic feet per second, or 1.3 million AFY. However, as a result of the 

County Sanitarian Disrricrs of Los Angeles County 
JOS 2010 Master Facilities Plan 
Final Program EIR 3-6 

Changes and ~ r i i  ro the ~ r a f r  
Environmental Impacr Repon 

June 1995 



1994 U.S. Supreme Court decree in Arizona vs. California, MWD's dependable. supply 
of Colorado River water was reduced to less than 550,000 AFY. This reduction in 
dependable supply occurred with the commencement of Colorado River deliveries by the 
Central Arizona Project (CAP). 

MWD has a priority to divert 55,000 AFY of California's 4.4 MAFY basic apportionment 
under its water delivery contract with the Secretary of the Interior. In addition, MWD 
has entered into agreements with water agencies providing Colorado River water for 
agricultural purposes in the California desert to increase its dependable supplies. Water 
use by holders of present perfected rights (such as Indian reservations, towns, and 
individuals along the Colorado River whose rights predate MWD's rights) is estimated 
to reduce dependable diversions by about 30,000 AFY. Conveyance losses along the 
Colorado River Aqueduct of 10,000 AFY further reduce the amount of Colorado River 
water received in the coastal plain. 

Based on an annual determination, the Secretary of the Interior has allowed MWD in 
recent years to divert Colorado River water apportioned to, but unused by, Arizona and 
Nevada. Arizona and Nevada are not expected to use their full apportionments until the 
years 2036 and 2005, respectively. 

Revise page 14-2, to delete last paragraph, and page 14-3, to delete first two 
paragraphs and replace with: 

MWD first received deliveries of State Water Project ( S W )  supplies in 1972. MWD has 
contracted for the delivery of approximately 2.01 MAFY of SWP water, or about 48% 
of the total contracted entitlement. Contractor requests for SWP entitlement have been 
increasing, and in 1994 they reached 3.85 million acre-feet (MAF). While this level of 
request significantly exceeds the dependable yield from existing SWP facilities, SWP has 
been able to meet all contractors' requests for entitlement water except during the drought 
periods in 1977, 1990 through 1992, and 1994. In addition, surplus water has been 
delivered to contractors in many years. SWP deliveries to MWD reached a high in 1990 
of 1.4 MAF. The only years when MWD received less SWP water than it needed were 
1991 and 1992, with an SWP delivery in 1991 of 381,000 acre-feet (AF). 

The quantity of SWP water available for delivery is affected both by hydrology and 
operational considerations. SWP operations in the Sacramento-San Joaquin Delta (Delta) 
are governed by standards established under the State Water Resources Control Board 
(SWRCB) 1978 Water Rights Decision 1485. This decision requires compliance with 
water quality standards and flow requirements for the Delta and assigns responsibility to 
meet these standards exclusively to SWP and the Central Valley Project (CVP). 
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Currently, the SWP is being operated in accordance with the December 1994 consensus . 
agreement on BayDelta standards. This agreement has resulted in a reduction in SWP 
supplies in order to provide added environmental protection for the Delta. 

Revise page 14-3, paragraph 3, first sentence, to read: 

Projected Water Supply: Several programs have been proposed to increase future supply 
reliability in the MWD service area. 

Revise page 14-3, first bullet, last sentence, to read: 

This program is expected to recover 200,000 AFY of contaminated groundwater. 
Approximately 100,000 AFY of the annual groundwater production will be untapped local 
yield or new supplies, while the remaining amount will require replenishment by imported 
water supplies or reclaimed water to prevent groundwater basin overdraft. 

a Revise page 14-3, to replace second bullet with: 

Local Projects Program: MWD has determined that providing financial assistance toward 
the implementation of reclamation projects would be a regional benefit to its entire 
service area as reclaimed water could augment local water supplies and increase 
reliability. In 1982, MWD instituted the Local Projects Program (LPP) as a means by 
which it could participate with local agencies in expanding local water supplies through 
reclamation. The LPP provides a contribution of $154 per acre-foot to qualifying projects 
based on the amount of reclaimed water delivered and used by a project in a particular 
year. The LPP is expected to yield an additional 200,000 AFY of water by 2000. 

Revise page 14-3, to replace third bullet with: 

Colorado River Programs 

All American and Coachella Canal-Lininn Projects 

Title I1 of Public Law 100-675 authorized the Secretary of the Interior to approve the 
lining of 65 miles of the All American Canal and the Coachella Canal. The projects are 
to be constructed with 100% nonfederal funding. Constructing a 23-mile concrete-lined 
canal parallel to the existing earthen All American Canal could conserve 67,700 AF of 
Colorado River water annually. Constructing a 33-mile concrete-lined canal in the 
existing cross section of the Coachella Canal could conserve 25,700 AF of Colorado 
water annually. MWD is proposing to provide the funding for implementation of the All 
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American Canal-Lining Project in exchange for use of the conserved water. MWD would .. . 
be reimbursed if another entity with a higher priority right were to use the conserved 
water. 

Interstate Underground Storage of Unused Colorado River Water 

MWD and the Central Arizona Water Conservation District (CAWCD) executed an 
Agreement for a Demonstration Project on Underground Storage of Colorado River Water 
(Agreement) in October 1992. Under the Agreement, 100,000 AF of Colorado River 
water has been released from Lake Mead, conveyed through the Central Arizona Project's 
Hayden-Rhodes Aqueduct, and stored underground in central Arizona. MWD and the 
Southern Nevada Water Authority (SNWA) paid the costs of storing the water, while 
CAWCD is responsible for costs of recovery of the water. There are two potential uses 
of the stored water. CAWCD could use the water during shortages declared by the 
Secretary of the Interior. Alternatively, MWD and SNWA could exchange this water for 
CAWCD's Colorado River water subsequent to a surplus occurring or a release for flood 
control purposes from Lake Mead. MWD and CAWCD have executed an Amendatory 
Agreement to the Agreement that increases the amount of water that may be stored from 
100,000 AF to 300,000 AF and extends the time for storage activities from December 3 1, 
1996 to December 31, 2000. MWD and CAWCD are seeking the approval of the 
Amendatory Agreement from a number of agencies, including the States of Arizona and 
Nevada and the U.S. Bureau of Reclamation, by May 1995. 

Colorado River Basin Regional Water Suvply Solution , 

Representatives of water agencies, the Colorado River Basin States, and the U.S. Bureau 
of Reclamation are working to reach consensus on a number of components that would 
improve water management in the Colorado River Basin. A major element of this effort 
is to ensure adequate dependable supplies, in particular for urban users of Colorado River 
water in Arizona, California, and Nevada. The consensus, which could take the form of 
regulations for administering entitlements, may include provisions for banking conserved 
and non-Colorado River system water, interstate water leases, guidelines for surplus and 
shortage declarations, and wheeling non-Colorado River system water. 

Revise page 14-4, to replace first bullet with: 

State Water Project Programs: Due to many complex issues, the facilities needed to 
increase the SWP yield have not been constructed. MWD's Integrated Resources 
Planning (TRP) process identifies interim South Delta facilities, acoustic fish barriers, and 
a Delta water transfer facility as additional SWP facilities to be included in the Preferred 
Resource Mix. In addition, the California Department of Water Resources (DWR) is 
working on developing other water management programs that will increase the SWP 
yield. The facilities and programs that are needed to increase SWP water supplies are: 
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Acoustic Fish Barriers 

Acoustic fish barriers have been installed on a trial basis along the Sacramento River at 
the Delta Cross Channel and at Georgianna Slough. If proven to be .effective, acoustic 
barriers will reduce SWP impacts on certain fish species and improve S W  operation and 
flexibility. 

Bulletin-160-93, Level 1 Ovtions 

In 1994, DWR issued the update to the California Water Plan, Bulletin 160-93. This 
bulletin listed several SWP programs, referred to as Level 1 options, that have undergone 
extensive investigation and environmental analysis and are judged to have a higher 
likelihood of being implemented by 2020. The following potential S W  programs were 
listed as Level 1 options: 

- Interim South Delta Water Management Program: The preferred alternative for 
the Interim South Delta Program consists of an additional SWP intake structure 
at Clifton Court Forebay, limited dredging in South Delta channels, and four 
South Delta channel flow-control structures. These facilities are intended to allow 
S W  to increase its export pumping capacity, provide increased operational 
flexibility, reduce fishery impacts, and improve water levels and circulation for 
local agricultural diverters. 

Long-Term Delta Solution: In 1992, Governor Wilson delivered a water policy 
statement that established a Bay-Delta Oversight Council to guide the planning 
and environmental documentation process for implementation of a long-term Delta 
solution. In 1994, federal regulatory agencies joined the State of California in this 
effort by forming a coalition, known as "CalFed." Members of CalFed signed a 
Framework Agreement that outlined a joint statelfederal process to develop a long- 
term solution. This process is expected to take 3 to 4 years to identify solutions 
and carry out the CEQANational Environmental Policy Act process. 

- Kern Water Bank: The Kern Water Bank consists of local and State-owned 
groundwater storage programs in Kern County.. DWR has estimated that, in total, 
approximately 2 million AF could be stored under these programs. Planning for 
Kern Water Bank has slowed to accommodate the long-term Delta solution 
process. 

- Los Banos Grandes Reservoir: This proposed 1.75-million-AF surface reservoir, 
located near and functioning similarly to San Luis Reservoir, would provide 
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additional SWP storage and yield south of the Delta. The schedule for this project - . . 
has also slowed to accommodate the long-term Delta solution process. 

Proposed SWP Water Supply Planning Strategy 

In late 1994, DWR began a scoping process to develop an SWP Future Water Supply 
Program. This process is focusing on identifying new strategies to develop SWP water 
supplies during the next 30 years through interim, short-term (over the next 10 years), and 
long-term measures. The strategies will include both traditional and "nontraditional" 
options to develop the necessary supplies in a timely manner. DWR has indicated that 
it intends to gain broad-based support for this program through public and regulatory 
agency participation programs. DWR plans to have a report outlining details for 
implementing the SWP Future Water Supply Planning Strategy by spring 1996. 

Revise page 14-7, paragraph 2, line 5, to read: 

Initial response to San Jose Creek WRP is provided by -ne enfine each out 
of Stations 87 and 90, which are approximately 4.7 and 4.2 minutes away from the 
plant, respectively. 

Revise page 14-11, "Impacts of Biosolids Disposal and Reuse", line 6, to read: 
However, the amount of biosolids disposed of is expected to be less than 2% of total 
landfill space, which would not substantially reduce landfill life. 

Revise page 15-13, under Mitigation Measure 15.8, first paragraph, last sentence, to 
read: The Districts would also provide water (or reimbursement for the cost of water) 
in an amount reasonably necessary to irrigate the athletic field (see Figure 15-1). 

Revise Table 18- 1, page 3 of 4, to delete: Mitigation Measure 1 1 - 1. Install energy 
dissipaters in drainages into the marsh, and change: Mitigation Measure 4 4 4  11-1. 
Prepare and implement a marshland management plan. 

Revise page C-2, first bullet, to read: a schedule showing when . . . each of 4-8 8 
JWF'CP construction contracts. 

Revise page C-7, sixth bullet, to read: a maximum distance of 44% 253.5 miles . . . 
assumed. 
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Revise page C-19, Table C-14, first column, under "2010 with Project Scenario" and . 

"2010 Baseline Scenario" to read: SCABISEDAB to remote l+td&lI disposal or reuse 
sites. - 
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Table 2-1 (Revised from Draft EIR). JOS Population Forecast by Treatment Plant Drainage Areas, 1990-2010 

Pornona WRP 

San Jose Creek WRP 

San Jose Creek or Whittier 
Narrows WRPs 

Whittier Narrows or Los Coyotes 
WRPs 

JWPCP 

Los Coyotes WRP 

Los Coyotes WRP or JWPCP 

Long Beach WRP 

Long Beach WRP or JWPCP 

JWPCP 

JWPCP 

JWPCP 

JOS service area (total) 

Los Angeles County 

all 

Sources: Southern California Association of Governments 1994c. 



Table 2-2 (Revised from Draft EIR). 
JOS Treatment Capacity Needs for 2010 

Note: NIA = not applicable (industrial flows only). 
a Flows from Chino Basin are part of a contract entitlement. 

Columns and rows may not total exactly because of rounding. 



Table 2-4 (Revised from Draft EIR). Comparison of 
Project Costs for Alternatives 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 4 

JWPCP solids 
processing (common 
element) 

Notes: All costs are in 1994 dollars. Equivalent annual costs based on 20-year amortization. 

O&M = operations and maintenance. 



Table 7-4a (New Table Added to Final EIR). Summary of Capacity Analysis 
during Construction: Intersection of State Route 1 and Figueroa Street 

Existing conditions 

2002 without project 

2002 with project construction-related traffic 

1.09 

1.17 

1.18 

F 

F 

F 

0.96 

1.03 

1.04 

E 

F 

F 



Figueroa Street 

Existing 

Figueroa Street 

Year 2002 with Construction-Related Traffic 

Figueroa Street 

Year 2002 without Project 

LEGEND 

56 A.M. Peak Hour 
(99) P.M. Peak Hour 

n 
COUNTY SANKATIW DlSTRlCTS OF LOS ANGELES COUNTY - 

Jones & Stokes Associates. Inc. 

Figure 7-6 
Peak-Hour Turning Movements at the 

Intersection of SR 1 and Figueroa Street 
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Section 1. Introduction 

SETTING 

The marshland being managed is located at the Joint Water Pollution Control Plant (JWPCP) 
in Carson, California (Figures 1 and 2). The JWPCP, including the marshland, is owned and 
managed by the County Sanitation Districts of Los Angeles County (Districts). Situated at the 
northwestern comer of the JWPCP, the marshland consists of approximately 17.5 acres of natural 
and disturbed habitats surrounded by urban land uses (Figure 3). Immediately adjacent to the 
marshland are a flood control channel (the Wilmington Drain) and the Harbor Freeway to the west, 
a commercial nursery and Sepulveda Boulevard to the north, a commercial nursery and Figueroa 
Street to the east, and the Atchison Topeka & Santa Fe (AT & SF) Railroad line and the JWPCP to 
the south. 

The marshland is a remnant of a much larger and more diverse system of freshwater marsh, 
riparian, and upland habitats. Although the marshland contains diverse habitats, its habitat value is 
greatly limited by its small size and its isolation fiom other areas of similar habitats by the 
surrounding urban development and lack of any obvious connecting wildlife movement corridors 
to other natural habitats. 

PURPOSE OF THE MARSHLAND MANAGEMENT PLAN 

This management plan has been developed to fulfill Mitigation Measure 11-2 of the 
Districts' final program environmental impact report (EIR) for the Joint Outfall System 201 0 Master 
Facilities Plan (Jones & Stokes Associates 1995). The purpose of the management plan is to 
maintain and enhance the vegetation and wildlife habitat value of the marshland. Actions are 
identified in the management plan to mitigate potentially adverse impacts on vegetation or wildlife 
resulting from human activities associated with planned modifications at the JWPCP. 

Compliance with Mitigation Measure 11-2 

The marshland management plan has been developed in cooperation with the Los Angeles 
County Department of Public Works (Public Works) and addresses the following requirements of 
Mitigation Measure 1 1-2 in the EIR (Jones & Stokes Associates 1995): 

establish a new cooperative agreement with Public Works for access to water from and 
disposal of marsh water to the Wilmington Drain; 
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maintain or enhance the habitat quality of the fieshwater marsh by managing the flow to 
and water quality of the marsh site; 

enhance riparian forest by gradual replacement of non-native trees (e.g., eucalyptus and 
Peruvian peppertree) with native trees (e.g., Goodding's willow, arroyo willow, red 
willow, yellow willow, and coast live oak) and native shrubs (e.g., mule fat, coyote 
brush, Mexican elderberry, California rose); 

convert ruderal habitat to native riparian forest and scrub habitat through weed 
management (e.g., poison hemlock, fennel, and horehound) and the installation of native 
riparian trees and shrubs; and 

prepare and implement short-term and long-tenn monitoring programs that include 
specific success criteria, measurements of the success of native vegetation establishment 
and levels of wildlife use, and provisions for remedial actions. 

Additional requirements of the mitigation measure include completing the draft marshland 
management plan within six months of certification of the final program EIR; providing the draft 
plan to the California Department of Fish and Game, the U.S. Fish and Wildlife Service, the U.S. 
Army Corps of Engineers, and Ken Malloy Harbor Regional Park Advisory Board for review; 
developing a final management plan based on consideration of comments received on the draft plan; 
and commencing implementation of the marshland management plan within one year of construction 
of the Phase 1 digesters on the terrace at the eastern edge of the marshland. Construction of the 
Phase 1 digesters is anticipated to be complete in 2002. 

In compliance with the requirements of the mitigation measure, the draft marshland 
management plan was provided to the agencies identified above for review. Comments were 
received fiom Ken Malloy Harbor Regional Park Advisory Board and Public Works. The comments 
and the Districts' responses on the draft management plan appear in Appendix A. 

BACKGROUND 

The marshland is a remnant of a fonnerly extensive, natural freshwater wetland complex 
known as Bixby Slough. As urban development increased near the slough in the early 1970s, the 
fiequent flooding of these lowlands was viewed as a hardship to the local landowners, although it 
was essential to the existence of the wetlands. The Los Angeles County Flood Control District 
(LACFCD) proposed construction of a storm drain, the Wilmington Drain, through the makh to 
provide protection fiom s t o d o w s  resulting fiom rainfall having a kquency of recurrence of once 
in 50 years. 

The Wilmington Drain provided the necessary flood protection and ensured maintenance 
of the marshland by means of low-flow diversion. It was constructed in the mid-1 970s by LACFCD 
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to convey stormwater fiom the approximately 14 square miles of mostly urban lands upstream of 
the JWPCP to the Lomita Marsh west of the Harbor Freeway and to Harbor Lake south of Lomita 
Boulevard (Figure 2). To avoid hydraulically isolating the JWPCP marshland area, a pumplgravity- 
flow facility was constructed as part of the Wilmington Drain project to provide water to the 
marshland. 

The natural hydrology and drainage patterns within the marshland and its watershed have 
changed significantly as development has occurred in the region. The most significant changes are 
the channelization of Bixby Slough and the ongoing conversion of land fiom open space to 
urban uses. 

A cooperative agreement adopted on April 23, 1975, between LACFCD and the Districts 
(Districts contract no. 21 20A) states that, as part of constructing the Wilmington Drain, LACFCD 
would construct "facilities required for joint-use, open-space, and greenbelt areas along the project's 
alignment" and "assume responsibility for operation and maintenance" of those facilities (Los 
Angeles County Flood Control District and County Sanitation Districts of Los Angeles County 
1975). Since Public Works absorbed the responsibilities of LACFCD for flood control maintenance 
associated with the Wiimington Drain, the pump facility has been maintained and operated by Public 
Works. Because the pump facility was constructed to maintain hydrologic flows to the marshland 
as part of the Wilmington Drain project, Public Works has continued to maintain and operate it 
under this cooperative agreement. 
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Section 2. Site Analysis 

This section describes the existing and historical site conditions that may influence decisions 
for managing the marshland at the JWPCP. The factors described in this section are hydrology, 
soils, vegetation, wildlife, and public use and aesthetics. Analysis of these factors provides the 
context and rationale for the management goals, objectives, and actions described in Section 3. 

The information contained in this section was gathered from existing reports, through 
discussions with knowledgeable individuals, and during a site visit by Jones & Stokes Associates 
scientists. The site visit, conducted on August 9, 1995, was a reconnaissance-level field survey by 
a landscape architect, a hydrology specialist, and two biologists. 

HYDROLOGY 

Water Supply and Drainage 

The marshland was once part of a more extensive freshwater wetland complex. As described 
in Section 1, "Introduction", the marsh originally received natural stormwater runoff from the 
surrounding area. Today, runoff from the nursery operations also contributes some surface water 
flow (Figure 4). Regional groundwater maps indicate that a significant groundwater depression is 
located south of the Dominguez Hills (Figure 1) and that groundwater occurs at about -40 feet mean 
sea level (msl) at the project site (Los Angeles County Department of Public Works 1993). 
However, perched or shallow groundwater fiom surplus imgation applied to landscaping or the 
nurseries in the natural watershed of the marsh may also contribute some water. 

As development occurred in the area, the increased runoff was diverted to Bixby Slough 
because it was a naturally low-lying area. Construction of the Wilmington Drain hyd~aulically 
isolated the marsh from the contributing watershed. A pumplgravity-flow facility was constructed 
by LACFCD during the mid-1970s to provide water to ensure the viability of the marsh. The outlet 
control structure was added later when the JWPCP was expanded and the natural outlet of the marsh 
was blocked. The pump facility was constructed and maintained under a cooperative agreement 
between the Districts and LACFCD. The pump facility is now maintained by Public Works, which 
took over the hc t ions  of LACFCD. 

Examination of historic aerial photographs on public display at the JWPCP indicates that 
native woody riparian and marsh vegetation has increased substantially in the marshland since 
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operation of the pump facility began in the mid-1970s. It appears that the rapid increase in native 
vegetation is due almost entirely to the substantially increased quantity of water reaching the marsh. 
In the past, significant flows other than those caused by storms were rare. As urban development 
has occurred in the watershed, runoff has become more persistent and the volume has increased, 
probably because of the increased amount of impermeable surfaces in the area, overapplication of 
landscape irrigation, car washing, and other activities. Installation of the pump system further 
increased flows to the marsh in the summer. Since the early part of this century, the marsh has 
evolved from what was once an ephemeral drainage into a viable freshwater marsh, largely as a 
result of urban development and an increased year-round supply of water. 

Pump Facility and Outlet Control Operation 

The pump system operates when the water surface elevation in the Wilrnington Drain, East 
Channel is less than 15.68 feet msl; the system is controlled by a series of water level sensors 
(Figure 5). When water in the stilling well exceeds 12.68 feet msl, the pump activates and operates 
until the water level in the stilling well decreases to 10.51 feet msl or the water in the marsh 
increases to an elevation of 19.34 feet msl. During high flows in the Wilmington Drain, East 
Channel, when the water surface elevation exceeds 17.68 feet msl, water enters the marsh by gravity 
flow through a flap gate. 

An outlet control structure was also constructed near the southwestern comer of the marsh 
when the natural outlet was blocked by JWPCP expansion. The structure allows surplus water in 
the marsh to flow back to the drain and controls the water surface elevation in the marsh. The outlet 
structure has a weir-type overflow at 20.18 feet msl and a toggle gate with an invert elevation of 
16.93 feet msl. The toggle gate is presently jammed in the open position. Although the purpose of 
the toggle gate is not known, it could be used to allow maintenance activities in the marsh or provide 
seasonal stormwater detention. The Wilmington Drain, East Channel does not have the capacity in 
this reach to accommodate a 50-year flood (1,300 cubic feet per second [cfs]); it does convey the 23- 
year flood flow (1,100 cfs). Although stormwater detention is the likely purpose of the gate, the area 
is not operated by Public Works as a detention basin. 

Public Works operates and maintains the pump facility and inspects it once a month. The 
pump sump is cleaned as needed by Public Works (Yamahara pers. comm.). No information is 
available on how frequently the pump system operates or how often stormwater runoff flows by 
gravity to the marsh (Chebabi pers. comm.). An hour meter installed in the pump control facility 
indicated that, over the last 10 years, the pump had operated approximately 1,300 hours per year, or 
about 15% of the time. During a site visit conducted by the Jones & Stokes Associates project aam 
on August 9, 1995, the pump did not appear to have run recently for more than a few minutes at a 
time. The outfall channel fiom the pump facility to the former natural drainage channel in the marsh 
(Figure 4) was clogged with sediments and vegetation, which would cause water to back up and the 
pump to shut off. Plastic bags and other trash were buried by as much as 12 inches of dry silt and 
other fine materials in the connecting channel. When the pump was operated manually, 
approximately 30 minutes of operation was required for water to flow over the obstruction. 
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Water Quality 

Water quality is not monitored regularly in the drain or the marsh. The water quality is 
expected to be somewhat degraded, however, because its primary source is urban runoff, which is 
recognized as a major source of pollution that can adversely affect receiving waters. During dry 
periods, pollutants accumulate on the land surface. These pollutants, which are common household 
substances, include inorganic chemicals and minerals (e.g., metals and salts), oil and grease from 
parking areas and roads, synthetic organic chemicals (e.g., detergents), oxygen-demanding and 
disease-causing wastes (e.g., animal waste), fertilizers, and pesticides. These pollutants are typically 
conveyed directly to receiving waters through the storm drain infrastructure. 

Los Angeles County and other local agencies have been issued a National Pollutant 
Discharge Elimination System (NPDES) pennit (CA006 1654) for municipal stormwater discharges 
(Yamahara pers. comm.). Pennit conditions require implementation of best management practices 
(BMPs) to reduce the quantity of pollutants discharged to stormwater. These measures include 
separation of non-stormwater discharges from the storm drain system, street sweeping, and 
installation of oil and grease traps on road and parking area drains. Implementation of BMPs greatly 
reduces the potential for significant pollutant loading. 

Little water quality information has been collected since the 1970s for the Wilmington Drain 
project. The concentration of total dissolved solids can range from 450 milligrams per liter (mgA) 
during winter storms to more than 900 mgA during the first storm of the season or summer low 
flows. The water quality of Harbor Lake, which receives inflow from the drain, does not appear to 
be adversely affected. (Los Angeles County Flood Control District 1975.) 

Although supporting water quality data are not available for this site, implementation of 
BMPs has probably reduced pollutant loading from previous levels that were measured in the late 
1960s and early l97Os, before implementation of the Clean Water Act and the NPDES program. 

SOILS 

The soils at the project site are probably altered from their original state. Aerial phqtographs 
show that, although the natural channels appear to be largely undisturbed, grading and other 
development activities have occurred in the adjacent uplands. According to geologic investigations 
of the JWPCP site completed for previous plant expansions, the site is located on Quaternary 
alluvium consisting of sand and thin clay interbeds; the recent alluvium overlies the Pico, Repetto, 
and Puente Formations, which consist of porous sand with sandstone and shale interbeds. Catalina 
schist, formed in the Jurassic period, composes the basement geologic materials. (Fugro Consulting 
Engineers and Geologists 1975.) 
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Boring logs for the JWPCP expansion south of the marshland indicate that surface soils are 
primarily silty clays, silty sands, and sandy silts. The surface materials are generally dense, stiff, 
silty clays, which extend to 10 feet below grade and overlie a layer of silty sand and sandy silt. 
Beneath this layer is another layer of silty clay underlain by sand. The boring logs show that these 
layers are not continuous and are not inclined or dipped toward or away fiom the natural lowlands 
of the marsh. 

Based on these data, d a c e  materials in the marsh, which is 10-1 5 feet below the elevation 
of the JWPCP, probably comprise silty sands and sandy silts overlaying a silty clay layer. This 
conclusion is supported by the vigor of the hydrophytic vegetation in the marsh in the absence of 
a significant surface water supply. Surplus irrigation water fiom the residential development in 
the natural watershed of the marsh probably flows through or is perched in the relatively porous silty 
sand and sandy silt that overlie the more impervious silty clay layer and supports the vegetation in 
the marsh. This conclusion is further supported by evidence collected during the field visit. In areas 
of the marsh dominated by tules, the accumulated detritus could be pushed aside to reveal moist, 
silty soils. 

No recent soil survey that includes the project area is available. A historic soil survey (US. 
DepaItment of Agriculture 1903) indicates that the salt content of the soil at the upper end of Bixby 
Slough near the marshland could restrict the growth of woody riparian vegetation. The present salt 
and sodium content of the soil are unknown; however, willows appear to be thriving and multiplying 
in the marshland. Information in the historic soil survey also indicates indirectly that the soil at 
higher elevations on the east side of the project area may be imported fill. During the site visit, some 
land surface characteristics indicated that fill materials may have been placed on the eastern slope 
of the marsh area. The suitability of the soil on the east slope to support the establishment of native 
oaks or other vegetation is unknown and would have to be determined through an onsite soil 
analysis. 

VEGETATION 

The area surrounding the JWPCP marshland consists primarily of developed land with little 
natural vegetation. The surrounding land uses include the AT & SF Railroad grade, the Harbor 
Freeway, the Wilmington Drain, Sepulveda Boulevard, commercial flower nurseries, and the JWPCP 
facility (Figure 3). The marshland supports riparian forest, annual grassland, freshwater marsh 
(seasonal and permanent), sagebrush scrub, and stands of poison hemlock (Figure 6). Many of the 
habitats in the area contain patches of interspersed ruderal vegetation. The marshland is essentially 
an isolated area of mostly natural habitat surrounded by extensive urban development. Although 
small, the area contains a diversity of habitats and exhibits a wide variety of vegetation structure, 
ranging fiom low-growing grassy areas to tall trees (Figure 7). 

The vegetation in the marshland has changed substantially during this century, as shown in 
aerial photographs on public display at. the JWPCP dating from 1 928. During 1928- 1 976, the area 
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was dominated by herbaceous vegetation, such as grasses and forbs with some emergent vegetation. 
Riparian woody vegetation (e.g., willows and eucalyptus) began to develop during the late 1970s 
and early 1980s. The riparian forest has grown substantially during the late 1980s and early 1990s, 
as observed in the most recent aerial photograph of the area (Figure 3). Figure 8 shows the 
approximate elevation ranges of the vegetation habitats in the marshland. 

No special-status plants are known to occur at the marshland site. The common and 
scientific names of plants mentioned in the text are listed in Appendix B. 

Freshwater Marsh 

Freshwater marsh habitat, comprising tule marsh with patches of cattails, seasonal marsh, 
and cattail marsh, occupies a total of 5.0 acres in the marshland and occurs in the northeastern and 
south-central portions of the area (Figure 6). Most of the freshwater marsh habitat (3.7 acres) 
is dominated by tules with small patches of cattails. Seasonal marsh occupies 1.1 acres of the 
freshwater marsh and is dominated by cocklebur and curly dock. A small area (0.2 acre) of the 
freshwater marsh is dominated by cattails. Other common species in the fieshwater marsh are 
mulefat, cocklebur, yellow nut-sedge, alkali heath, and arroyo willow. 

Riparian Forest 

Riparian forest occupies approximately 7.0 acres and is found throughout much of the 
marshland (Figure 6) .  The riparian forest habitat consists primarily of native riparian trees and 
scrub, including arroyo willow, Goodding's willow, red willow, and yellow willow. Many non- 
native trees, including Peruvian peppertree and red gum, are also present. Native willows in the 
marshland often grow in dense thickets and as understory in the riparian forest. Also, dense thickets 
of mulefat dominate some portions of the riparian forest understory. The riparian forest provides 
most of the tall and medium-height vegetative structure for the area. Tall riparian trees help screen 
views by motorists traveling on the Harbor Freeway of the nurseries on the terraces east and north 
of the marshland. 

Annual Grassland 

Annual grassland encompasses 4.1 acres and is generally located along the eastern, western, 
and southern edges of the marshland (Figure 6). The grassland vegetation is dominated by annual 
grasses (e.g., ripgut brome and soft chess) with ruderal species interspersed (e.g., wild radish, wild 
mustard, and cheeseweed). Non-native castor bean and fan palm also are present along the 
embankment of the AT & SF Railroad tracks. 
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Sagebrush Scrub 

Sagebrush scrub occupies 0.4 acre in the southeastern portion of the marshland on the west- 
facing slope (Figure 6). The sagebrush scrub habitat is dominated by California sagebrush. Other 
plants occurring in the sagebrush scrub include coyote brush, horehound, fennel, ripgut brome, soft 
chess, and wild mustard. The area of sagebrush scrub habitat is small and limited in plant diversity. 
Many species of plants typical of coastal scrub habitats in southern California are lacking at this site, 
such as California buckwheat, California encilia, purple sage, black sage, white sage, toyon, 
lemonadeberry, redberry, and laurel sumac (Paysen et al. 1980, Conrad 1987). 

Poison Hemlock 

A sparse cover of ruderal vegetation dominated by poison hemlock is found in three areas 
in the northern and northwestern portions of the marshland area, adjacent to riparian forest habitats 
(Figure 6). Poison hemlock is an introduced plant that has naturalized throughout large areas of 
California and is considered a noxious weed. It is highly toxic if eaten. Other plants found in the 
poison hemlock habitat are wild mustard, fennel, and cheeseweed. Approximately 1.0 acre of poison 
hemlock vegetation is located in the marshland. 

WILDLIFE 

The marshland probably has an unstable wildlife population. Wildlife populations are 
considered stable when the annual rate of increase is approximately equal to the rate of decrease 
(Adams 1994). Three factors generally affect animal population stability: reproduction, mortality, 
and movement (emigration and immigration) (Adams 1994). The marshland area is small (17.5 
acres) and isolated fiom other natural habitats (i.e., no wildlife movement conidors connect it to 
other natural areas). The nearest important natural habitat area is about 0.5 mile south of the 
marshland at Lomita Marsh (Figure 2), with the Harbor Freeway creating a barrier to movement. 
Because of these limitations, many terrestrial and wetland wildlife species populations are isolated 
in the marshland. Wildlife species that are usually found in wetland and riparian habitats do not 
occur in the marshland, or occur only during migration, because access to the site is limited and the 
site is too small to sustain populations of species that require a larger habitat area. 

Despite these limitations, the marshland supports many wildlife species that migrate through 
the area (birds and bats), have small home ranges (small rodents, reptiles, and amphibians), or can 
use both urban and natural areas (some birds, raccoons, and skunks). During site visits by Jones & 
Stokes Associates biologists, a small number of species were observed to be using the marshland 
(Appendix C). 
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(a) Dominated by willows with patches of eucalyptus. 
(b) Dominated by annual grasses with ruderal vegetation interspersed. 
(c) Primarily tules with patches of cattails. 
(d) Dominated by cocklebur and curly dock. 
(e) Dominated by California sagebrush. 
(1) Ruderal vegetation dominated by poison hemlock. 

M E  
Elevation ranges are based on 1987 topographic data and field observations and are approximate. 
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COUNTY SANITATION DISTRICTS OF LOS ANOELES COUNTY Figure 8 - Approximate Ele~ration Ranges of 
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Although it is small, the marshland has a substantial amount of habitat diversity (i.e., varied 
structure and composition of vegetation in a given area). This habitat diversity increases the habitat 
value for many wildlife species, especially those that use more than one habitat (e.g., American 
kestrels, song sparrows, bushtits, and bats) or prefer the edges between two or more habitat types 
(e.g., wetland snakes, Pacific chorus fiogs, flycatchers, kestrels, skunks, and raccoons). 

Because birds are not dependent on terrestrial corridors for their movement and migration, 
they are not restricted to the marshland and move into and out of the area as needed. Many birds that 
use riparian and other woodland or forest habitats are cavity nesters. These birds (usually wood- 
peckers) construct holes in mature trees, snags, or trees with broken tops or branches for nesting or 
roosting. The marshland provides low-quality habitat for most cavity-nesting birds because the trees 
in the area are fairly young and most are non-native species that generally do not form cavities. 

Bats also may use the marshland and adjacent areas. Bats are beneficial to humans because 
they consume large quantities of insects, many of which are pests (e.g., mosquitos, flies, gnats, and 
moths). Many bats use roosts or hibemate in bat houses, caves, mines, and buildings. Bats are often 
found in urban natural areas, parks, and residential areas. The marshland is suitable foraging habitat 
for bats, but few suitable cavities for roosting or hibernating are available. 

As described above with regard to vegetation, the wildlife habitats and plant communities 
in the marshland have changed dramatically in this century. The rapid and continual changes to 
vegetation and urban land uses have led to unstable wildlife populations in the marshland and 
adjacent areas. Also, the wildlife species composition has changed along with the vegetation 
and dominant land uses. The wildlife species composition has shifted fiom a predominance of 
grassland and swale wildlife (e.g., western meadowlarks, homed larks, American pipits, and gopher 
snakes) early in this century to consisting primarily of riparian and wetland wildlife (e.g., black 
phoebes, marsh wrens, song sparrows, scrub jays, and Pacific chorus fiogs) in the 1980s and 1990s. 

Human intrusion on and disturbance of wildlife appear to be minimal, although homeless 
people appear to use the marshland as a campsite. They apparently enter the marshland along the 
AT & SF Railroad grade where the fence has been pushed down. Because the marshland is small, 
use of the area as a transient camp could substantially disturb wildlife. Noise, light, and glare fiom 
surrounding land uses, especially traffic on the elevated Harbor Freeway just west of the marsh- 
land, may have some negative effects on wildlife in the area; however, wildlife species using the 
area are probably accustomed to these disturbances and have acclimated to them (Jones & Stokes 
Associates 1995). 

No special-status wildlife are known to occur in the marshland. The common and scientific 
names of wildlife species observed in the marshland and mentioned in the text are listed in 
Appendix B. 

The marshland contains five wildlife habitat types: freshwater marsh, riparian forest, annual 
grassland, sagebrush scrub, and poison hemlock. In addition, a sixth habitat, the Wilmington Drain, 
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runs along the western edge of the marshland. These wildlife habitat types and their values are 
described below. 

Freshwater Marsh 

The freshwater marsh provides moderate-quality foraging, breeding, and roosting habitat for 
many wildlife species that have adapted to living in urban wetlands. These species include the black 
phoebe, barn swallow, cliff swallow, marsh wren, song sparrow, and Pacific chorus frog. 

Riparian Forest 

The riparian forest habitat provides moderate-quality foraging, breeding, and roosting habitat 
for many wildlife species adapted to urban riparian habitats. Dense willows provide cover, roosting, 
perching, and nesting habitat and attract insects that serve as a food source for many species of birds. 
The vertical structure of the riparian vegetation is important for canopydependent wildlife, including 
warblers, vireos, bushtits, and bats. Wildlife species observed during field surveys include raccoons, 
striped skunks, American kestrels, song sparrows, bushtits, house finches, mourning doves, northern 
mockingbirds, scrub jays, and Pacific chorus frogs. Also, two species of bats (long-eared myotis and 
California myotis) may feed on insects in the tree canopy. Suitable roosting cavities for bats are 
lacking in the marshland, although roosting habitat may exist nearby. American kestrels perch and 
forage in the marshland, but suitable nesting cavities in trees are lacking. 

Annual Grassland 

Annual grassland provides foraging habitat and cover for California ground squirrels, 
raccoons, striped skunks, American kestrels, house finches, mourning doves, northern mockingbirds, 
scrub jays, and Pacific chorus frogs. Big brown bats and Mexican he-tailed bats may also forage 
for insects in the grassland area. 

Sagebrush Scrub 

The sagebrush scrub habitat in the marshland does not support the typical wildlife species 
found in sagebrush scrub (i.e., California gnatcatchers, cactus wrens, and orange-throated whiptails) 
because the area of this habitat is small, many plants typical of sagebrush scrub (such as berry- 
producing shrubs) are absent, and the sagebrush scrub has only recently become established in the 
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area. The sagebrush scrub provides habitat for wildlife species that also occur in the grassland and 
poison hemlock habitats, but the habitat quality of sagebrush scrub is higher. 

Poison Hemlock 

The wildlife use and wildlife species composition of the poison hemlock habitat is similar 
to those of annual grassland. Poison hemlock has lower wildlife value than annual grassland because 
non-native vegetation dominate and food sources are limited. 

Wilmington Drain 

The Wilmington Drain is a concrete-lined channel that runs along the western edge of the 
marshland (Figure 3). The drain contains open water and floating aquatic habitat (i.e., thick mats 
of water primrose floating in the drain). Although it contains water year round, the drain has low 
wildlife value because it supports only small amounts of the vegetation needed by most animals. 
The drain does support small numbers of mosquitofish, which are fed on by belted kingfishers. 
During field surveys, cliff and barn swallows were observed feeding on insects flying over the drain. 
The drain's vertical concrete walls and the adjacent Harbor Freeway probably serve as barriers to 
migration for most terrestrial and wetland wildlife species. Bats may forage for insects along the 
Wilmington Drain, but no suitable roosting habitat occurs there. 

PUBLIC USE AND AESTHETICS 

The Districts do not allow public access to the marshland. Authorized personnel from the 
Districts and Public Works are permitted to enter the marshland to perform maintenance or inspect 
the area. Other people are permitted by the Districts to enter the area on official business and with 
prior authorization. The perimeter of the area is fenced. The fence along the southern edge of the 
marshland, which separates it from the AT & SF Railroad line, has been bent over in at least two 
locations to gain access to the area. An abandoned camp was observed in the marshland during a 
Jones & Stokes Associates site visit on August 9, 1995. Trash, paths worn through parts of the area, 
remnants of small campfires, and other evidence suggested that more than one camp may have been 
in use in the marshland or that the area is used by homeless people on a regular basis. Unauthorized 
public use reduces the quality of the vegetation and wildlife habitat of the marshland and could affect 
the habitat value because of the potential for vegetation damage and fires. 
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The marshland provides a small but visually interesting area for travelers to view from 
the elevated Harbor Freeway. Motorists traveling north have excellent views of the marshland 
and the diverse vegetation growing there. The area is not as easily visible for southbound motorists. 
The marshland is aesthetically important and vivid in the context of the heavily urbanized 
surrounding area because it contrasts strongly as an area of natural visual character and relief. The 
year-round and seasonal variety of colors and forms of the diverse vegetation creates a small area 
of strong visual attraction and interest. 
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Section 3. Management Plan 

This section describes the elements of the marshland management plan. For each 
management element, a goal, objectives, actions designed to accomplish the objectives, and the 
rationale for the actions are described. Because the management elements are interrelated, some 
management actions are described only briefly and cross-referenced to similar actions described in 
another element. Management actions will be implemented by the Districts unless identified 
otherwise. Where a management action will be implemented by an entity other than the Districts, 
that entity is identified in parentheses following the action. Figure 9 shows the important features 
of the marshland management plan. 

Management of the marshland area at the JWPCP is intended to maintain and enhance the 
habitat value of the area. Goals have been identified to support this overall purpose in the man- 
agement of hydrology, vegetation, wildlife, and public use and aesthetics. The goals for these 
management elements are identified below and are summarized as follows: 

Hydrology Management: Sustain the hydrologic conditions necessary to maintain and 
enhance the freshwater marsh and riparian forest habitats in the marshland. 

Vegetation Management: Maintain vegetation health and enhance the diversity and 
amount of native vegetation habitats in the marshland. 

Wildlife Management: Maintain and enhance wildlife habitat values in the marshland. 

Public Use and Aesthetics Management: Continue to control public access to the 
marshland and maintain its aesthetic hc t ion .  

HYDROLOGY MANAGEMENT 

Hydrology management activities will focus on maintaining the freshwater habitat that has 
become established in the marsh. Maintenance of the marsh was a condition of approval for the 
Wilmington Drain project. Based on the rapid increase in riparian vegetation that has occurred since 
construction of the drain, the hydrologic system for the marsh previously functioned differently than 
it does with the water management system operating today. 

These changes from past operations have probably been caused by obstructions in the outfall 
channel that leads from the pump facility to the marsh, damage to outlet works, and accumulated 
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sediments in the Wilmington Drain that block low flows to the inlet structure. The hydrology 
management objectives and actions are primarily directed toward maintaining the water management 
system and making minor corrections. The goal for managing hydrology in the marshland is to 
sustain the hydrologic conditions necessary to maintain and enhance the fieshwater marsh and 
riparian forest habitats in the marshland. 

During the Jones & Stokes Associates site visit, several areas appeared to require 
maintenance. The toggle gate at the outlet control structure has been damaged and is jammed in the 
open position. This prevents maintenance of open water habitats unless stormwater inflow is 
substantial. The toggle gate will be repaired and maintained to allow water management that will 
sustain the habitats in the marshland. 

The outflow channel fiom the pump facility to the marsh is blocked by accumulated 
sediments and other debris, preventing the pump system fiom supplying the water necessary to 
maintain open water habitat in the marsh during low-flow conditions in the drain. The outflow 
channel from the pump facility to the marsh will be inspected regularly and maintained by the 
Districts at an elevation of 17.5 feet msl by removing debris, controlling vegetation, and grading as 
necessary to maintain the flow of water to the marsh and riparian areas. 

During a site visit on August 9, 1995, the Wilmington Drain was observed to have 
accumulated a large amount of sediments near the pump inlet, and most of these sediments have 
been colonized by vegetation. This may lead to further entrainment of sediments and blockage 
unless the sediments and vegetation are removed. Public Works cleans the channel invert annually; 
this was last performed on November 28,1995 (Yamahara pers. comm.). The inlet will continue to 
be inspected regularly and sediments, debris, vegetation, and other obstructions cleared fiom the 
inlet by Public Works as necessary to maintain flows through the inlet year round, especially during 
low-flow periods. 

To maintain adequate water levels in the marsh, the outlet control structure will be operated 
by the Districts to provide stomwater detention during the rainy season (November through March) 
and to provide open water habitat throughout the rest of the year. Opening the toggle gate during 
the rainy season will allow the water level to fluctuate between 16.93 and 20.18 feet msl as a result 
of stormwater runoff. Rapid filling and draining of the marsh will help to scour sediments from the 
channels and flush accumulated debris. From April through October, the gate will be closed to pond 
water and maintain open water habitats. The water level during this period will fluctuate between 
19.35 and 20.18 feet msl, assuming that the water in the drain is sufficient to offset losses from 
seepage and evapotranspiration. 

Management Actions 

Hydrology Management Goal: Sustain the hydrologic conditions necessary to maintain and 
enhance the freshwater marsh and riparian forest habitats in the marshland. 

Objective H-1: Repair and maintain the water management facilities and system components that 
support the hydrologic system and habitats in the marshland. 
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Action H-1.1: Repair and maintain the toggle gate at the outlet control structure. 

Action H-1.2: Maintain the outflow channel fiom the pump facility to the marsh at or below 
an elevation of 17.5 feet msl by removing debris, controlling vegetation, and conducting 
minor grading as necessary to maintain water conveyance to the marsh and riparian areas. 

Action H-1.3: Maintain the inlet to the pump facility fiom the Wilmington Drain to keep 
it clear of debris, sediments, and other obstructions (Public Works). 

Action H-1.4: Adjust pump control system so that pump will operate until gravity flow 
occurs at an elevation of 17.68 feet msl (Public Works). 

Objective H-2: Continue regular inspections of the water management system facilities and operate 
the system to ensure the continued existence of freshwater marsh and riparian forest habitat values. 

Action H-2.1: Keep the toggle.gate on the outlet control structure locked in the open 
position during the rainy season and in the closed position during the rest of the year, and 
adjust as necessary to maintain water levels in the marsh. 

Action H-2.2: Inspect the outflow channel fiom the pump station to the marsh at least 
annually in the spring, following the rainy season, to assess the accumulation of debris and 
identify whether the invert of the channel is at or below an elevation of 17.5 feet msl. 

Action H-2.3: Inspect the inlet to the pump facility annually in the spring, following the 
rainy season, and remove sediments or debris found to be blocking the inlet structure (Public 
Works). 

Action H-2.4: Continue monthly monitoring of the pump facility to ensure that it is 
operating properly (Public Works). 

VEGETATION MANAGEMENT 

Vegetation management in the marshland is intended to maintain and improve vegetation 
habitat structure and diversity, improve the amount and quality of native vegetation, and support 
other goals for managing the area to maintain aesthetic values and improve wildlife habitat values. 
Management actions will focus on maintaining and improving vegetation habitat values in the 
primary habitats in the marshland area. 

Because the marshland is small, surrounded by urban development, and relatively isolated 
fiom other native and natural habitat areas, a rigorous program of habitat enhancement is not 
warranted. The actions described below are intended to achieve a moderate level of habitat 
improvement without requiring a large, ongoing effort to maintain the area. Also, these actions are 
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intended to work in concert with the current operation of the water management system with only 
minor adjustments to operation and maintenance procedures. Following initial efforts to establish 
vegetation in some areas, little ongoing maintenance and monitoring will be needed. Figure 9 shows 
locations of vegetation management actions described below. Figure 10 is a cross section through 
the marshland that shows the relative heights and relationships between habitats for the future 
condition with implementation of the vegetation management actions described below. Figure 8 
shows the elevation ranges of existing marshland habitats; these ranges were used to determine 
suitable locations for establishing the various habitats in the marshland. 

Riparian Forest Enhancement 

The riparian forest appears to be healthy, structurally diverse, and expanding. The present 
operation of the water management system, in combination with other factors, appears to be 
delivering adequate water to the marshland to support riparian vegetation here. Riparian forest 
enhancement will include periodic, long-term evaluations of invasive exotic species, establishment 
of cottonwood trees in suitable areas, and establishment of willows in areas currently dominated by 

' 

poison hemlock. 

Evaluation of Invasive Exotic Species 

Eucalyptus and other invasive exotic trees appear to be spreading in the marshland. Although 
these exotic species have some aesthetic value by helping to screen views of the area where new 
digesters will be placed, they do not provide the high wildlife habitat values that native riparian 
forest vegetation generally provides. The native willows, including arroyo and Goodding's willows, 
provide higher habitat values because they provide cover, roosting, and nesting opportunities, and 
they attract insects, which, in turn, attract birds and other wildlife that forage in the area. 

Because exotic trees provide some habitat and aesthetic values, they will be retained, 
unless they begin to substantially displace the native riparian vegetation. At present, no steps will 
be taken to remove or control exotic trees in the riparian habitat areas. After site planting, control 
of exotic trees will be reconsidered as a possible management action if they are found to be 
substantially displacing native riparian trees and if habitat and aesthetic values would not be 
jeopardized by controlling them. Comparison of aerial photographs and field inspection by a 
qualified biologist and arborist could be used to make this determination. 

Establishment of Cottonwoods 

The habitat value of the riparian forest would be enhanced by adding cottonwood trees to 
the species mix. Cottonwoods grow quickly; become established easily under the proper soil, light, 
and moisture conditions; and provide high-value habitat for wildlife by providing roosting, perching, 

Marshland Management P b n  Section 3. M ~ ~ g e I t I e n t  Plan 
Counfy Sanitation Districts of Los Angeles Counry April 1996 

3-4 





and cover opportunities, supplying cavities and materials for nesting, and supporting insect 
populations that attract foraging birds. Additionally, cottonwoods would enhance the aesthetic 
character of the marshland and the surrounding area by providing year-round and seasonal variety 
of form and color and helping to screen views of the proposed digesters east of the marshland. 
For these reasons, patches of native cottonwood trees will be established in low-elevation areas 
along and near the base of the eastern slope where adequate soil, light, and moisture are present and 
where they could screen the digesters fiom the elevated Harbor Freeway (Figures 9 and 10). 

Cottonwoods will be established by placing cuttings in suitable locations in the riparian areas 
during the winter when moisture and climate are appropriate (Figure 11). Cuttings will be taken 
fiom nearby locations when plants are dormant during the winter. Before establishing the cuttings, 
the soils will be tested to determine that proper soil conditions exist to support the trees (e.g., soil 
salinity, texture, pH, and other factors). 

Enhancement of Willow Stands 

Native willows that grow throughout the riparian forest habitat, including arroyo and 
Goodding's willows, provide high-quality habitat for wildlife by providing cover, roosting, and 
nesting opportunities and attracting numerous insects, which, in turn, attract birds and other wildlife 
to forage. In contrast, several patches of ruderal habitat dominated by poison hemlock (an invasive 
exotic species) in the northern and western parts of the marshland (Figure 6) provide very low- 
quality habitat values. These areas of poison hemlock are located adjacent to and generally within 
the same elevation range as riparian forest habitat areas (Figure 8). Portions of the hemlock habitat 
that are suitable for conversion based on elevation, soil conditions, and hydrology will be converted 
to willow-dominated riparian habitat. 

Because control of poison hemlock is difficult, willow enhancement will be performed 
without a rigorous program of removal and control of poison hemlock. As the willows become 
established, they will eventually shade and dominate the poison hemlock. Before willows are 
planted, the soil in the area will be tested to confirm that conditions are suitable for willow 
establishment (e.g., soil salinity, texture, pH, and other factors). 

To prepare the poison hemlock areas for planting, they will be mowed or disked if possible, 
and continuous, connected trenches will be excavated about 1.5 feet deep and 1.5 feet wide. Willow 
cuttings taken from local plants during their winter dormancy will be placed at about 15 feet on 
center in the trenches during winter, when climate and soil moisture are suitable. Cuttings will be 
placed using methods similar to those described and illustrated for cottonwood cuttings (Figure 1 1). 

To supply irrigation water to the trenches for willow establishment in the two western sites, 
two temporary surface pipes will be installed to connect the outflow pipe from the pump to the 
trenches. Water will be supplied to the trenches and cuttings each time the pump is operated. The 
trenches will be graded to ensure that water flows to all cuttings. 
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Oak Woodland Establishment 

Currently, no oak woodland habitat is present in the marshland. Establishing native oak trees 
would enhance habitat diversity and structure for the area and provide high-value habitat for wildlife 
by providing roosting, perching, and cover opportunities; supplying cavities and materials for 
nesting; and supporting insect populations that attract foraging birds and other wildlife. Although 
generally slow growing, oaks would also enhance the aesthetic character of the marshland and the 
surrounding area by providing more variety of form and color and eventually helping to screen views 
of the proposed digesters east of the marshland. 

Because oak woodland habitat would provide a much higher habitat value than annual 
grassland and would be compatible with grassland habitat, it will be established within annual 
grassland habitat in the marshland. The best locations are on the west-facing slope on the east side 
of the marshland, where soil, light, and moisture may be suitable and where oaks might eventually 
screen views of the proposed digesters from the elevated Harbor Freeway (Figures 9 and 10). 

Before attempting to establish oaks in this area, the soils will be tested to determine that 
proper soil conditions (e.g., soil salinity, texture, pH, and other factors) are present and adequate 
moisture is available to support oak habitat. If conditions are suitable, oaks will be established from 
seedlings or possibly acorns (Figure 11). Imgation will be used to provide supplemental water for 
at least the first 2 years. Drip irrigation operated by an automatic control system, using water from 
a source near the new digesters, would provide the most reliable source of water for oak 
establishment. Hand watering may also be appropriate if a method could be found to ensure that 
regular and measured quantities of water could be applied. 

Oak establishment would be most successful if planting were performed by a qualified 
contractor and the contract included a specified maintenance and replacement period. Also, plant 
protection both above and below ground (e.g., plastic tubes) will be provided to reduce damage from 
herbivores. A watering basin filled with several inches of mulch and maintained free of weeds 
would also help support the oaks and ensure protection for the first several years of the establishment 
period. Approximately 100 oaks will be planted at about 15 feet on center in the areas identified 
in Figure 9. 

Sagebrush Scrub Enhancement 

Currently, small patches of sagebrush scrub habitat and scattered plants are associated with 
this habitat in the marshland. These areas are generally located on the west-facing slope on the east 
side of the marsh. Establishing additional sagebrush scrub habitat in this area would enhance the 
value of the existing habitat as well as improve habitat value in the annual grassland area. Sagebrush 
scrub enhancement would improve the diversity and structure of the area and provide high-quality 
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habitat for wildlife by providing roosting, perching, and cover opportunities and improving foraging 
opportunities for birds and other wildlife. 

Establishing typical sagebrush scrub species that are not present in the marshland and that 
produce useful seeds and berries would substantially enhance the quality of this habitat for wildlife. 
Suitable native sagebrush scrub and seed- and berry-producing plants include California sagebrush, 
California buckwheat, California encilia, lemonadeberry, and laurel sumac. 

Patches of sagebrush scrub habitat will be interspersed with oak plantings in the areas 
indicated in Figure 9. A total of about 55 sagebrush scrub plants will be planted in small clusters 
of three to five plants with the spacing between plants about 15 feet on center. Planting and 
establishment methods for sagebrush scrub plants would be similar to those described above for 
oaks, including use of drip irrigation, plant protection, planting basins, mulch, and the maintenance 
period. 

Freshwater Marsh Management 

Management of the fieshwater marsh habitat will continue as it is currently practiced through 
a cooperative agreement between the Districts and Public Works with minor improvements in 
operation and maintenance procedures. The freshwater marsh appears to be healthy and functioning. 
Recommended improvements to the system and regular inspections are described above under 
"Hydrology Management". Water levels and duration of standing water in the marsh should be 
monitored periodically and correlated with observations of vegetation health and changes in 
diversity. If vegetation health or vigor appears to decline, adjustments to the operation of the pump 
facility and outlet control structure should be made. 

Management Actions 

Vegetation Management: Maintain vegetation health and enhance the diversity, quality, 
and amount of native vegetation habitats in the marshland. 

Objective V-1: Enhance riparian forest habitat by conducting periodic, long-term evaluations of 
invasive exotic species, establishing cottonwood trees in suitable areas, and establishing willows in 
areas currently dominated by poison hemlock. 

Action V-1.1: Conduct periodic, long-term evaluations of the expanse of invasive e'xotic 
species in the marshland and monitor the effects of these species on native vegetation and 
wildlife habitats to determine if a control program is warranted. 
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Action V-1.2: Establish patches of native cottonwood trees in low-elevation areas along and 
near the base of the eastern slope where adequate soil, light, and moisture conditions are 
present and where the trees could screen the digesters from view of travelers on the 
Harbor Freeway. 

Action V-1.3: Establish native willows and cottonwoods to enhance riparian vegetation 
habitat in portions of those areas of the marshland dominated by poison hemlock. 

Objective V-2: Establish oak woodland habitat to improve habitat values in portions of the annual 
grassland on the east side of the marshland. 

Action V-2.1: Establish native oak woodland habitat in areas dominated by annual grassland 
on the west-facing slope on the east side of the marshland, where suitable soil, light, and 
moisture conditions are present and where oaks could eventually help screen the proposed 
digesters from view for travelers on the Harbor Freeway. 

Objective V-3: Enhance the existing sagebrush scrub habitat to improve habitat values in portions 
of the annual grassland on the east side of the marshland. 

Action V-3.1: Establish sagebrush scrub species that are not currently found in the 
marshland or that produce useful seeds and benies (e.g., California sagebrush, California 
buckwheat, California encilia, lemonadebeny, and laurel sumac) in areas dominated by 
annual grassland and interspersed with oak plantings on the west-facing slope on the east 
side of the marshland where suitable soil, light, and moisture conditions are present. 

Objective V-4: Continue to manage the freshwater marsh habitat through a new cooperative agree- 
ment between the Districts and Public Works that would include minor improvements in operation 
and maintenance procedures. 

Action V-4.1: Continue to manage the fieshwater marsh habitat through the cooperative 
agreement between the Districts and Public Works that would include minor improvements 
in operation and maintenance as described in "Hydrology Management". 

Action V-4.2: Monitor water levels and the duration of standing water in the marsh 
periodically, correlate the results with observations of vegetation health, and adjust the 
operation of the pump facility and outlet control structure as needed to maintain vegetation 
health and vigor. 

Marshland hiamgement Plan Section 3. Mamgement Plan 
County Sanitation Districts of Los Angeles County April 1996 

3-8 



WILDLIFE W I T A T  MANAGEMENT 

Wildlife habitats in the marshland would be managed to protect and improve conditions for 
native wildlife. This could be accomplished by: 

rn minimizing disturbance by humans, 
protecting existing habitats and selected habitat features, and 
enhancing wildlife habitats and habitat features. 

Although human disturbance is probably low, homeless camps in the marshland could cause 
substantial disturbance because the marsh is a small, isolated wildlife habitat. One method by which 
impacts from humans on marshland wildlife will be reduced is the repair and maintenance of fences 
along the perimeter of the property, especially along the railroad grade. 'No trespassing" signs will 
also be installed on the fences to discourage people fiom entering the marshland. 

Snags (standing dead trees) provide nesting and roosting cavities and perches for wildlife 
such as bats, swallows, and American kestrels. Although often removed for reasons such as 
aesthetics, fire prevention, and public safety, snags will be retained wherever possible as long as 
they do not create a public safety hazard. 

Few cavities suitable for bat roosting and rearing and American kestrel nesting are available 
in the marshland. Bat and kestrel roosting, rearing, and nesting habitats will be enhanced by 
constructing and placing nest and roost boxes in the marshland. 

Proper placement of nest and roost boxes increases the likelihood that they will be occupied. 
Bat boxes will be placed on trees along the edge of the riparian habitat (e.g., mature eucalyptus 
trees), and a kestrel box will be placed on a post in the annual grassland (Figure 9). All boxes will be 
placed approximately 15 feet above the ground. The bat boxes will be placed on the south and 
southeast sides of trees, whereas the opening of the kestrel box will face southeast. Construc- 
tion diagrams are shown in Figures 12 and 13. The boxes will be checked and maintained each year 
to ensure that they remain in good condition, although occupied boxes will not be disturbed. The 
boxes could be constructed by Districts staEfor community groups (e.g., Boy Scouts or Audubon 
Society) or they could be purchased fiom conservation groups such as Bat Conservation 
International or commercial sources. 

The Districts will enhance the wildlife habitat quality of the marshland by: 

establishing oak woodland habitat; 

w planting riparian plants (e.g., willows and cottonwoods) in the riparian zone; and 
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expanding the sagebrush scrub habitat by planting species with high wildlife habitat 
values, such as California sagebrush, California buckwheat, lemonadeberry, laurel 
sumac, and California encilia. 

Refer to the vegetation management recommendations for additional information on habitat 
management. 

Management Actions 

Wildlife Management Goal: Maintain and enhance wildlife habitat values in the marshland. 

Objective W-1: Protect and improve wildlife habitat values by reducing unauthorized human 
intrusion into the marshland. 

Action W-1.1: Repair and maintain fences along the perimeter of the marshland, especially 
along the railroad grade, to reduce unauthorized human intrusion into the marshland and 
minimize wildlife disturbance. 

Action W-1.2: Install "no trespassing" signs that explain reasons for restrictions at known 
and potential entry points to discourage unauthorized intrusion into the marshland. 

Objective W-2: Enhance wildlife habitat values in the marshland by preserving and enhancing 
roosting, perching, and nesting opportunities for wildlife species and establishing native vegetation 
to improve foraging opportunities. 

Action W-2.1: Retain snags whenever possible to preserve nesting and roosting cavities 
and perches for wildlife. 

Action W-2.2: Place one American kestrel nest box and four bat boxes in the marshland to 
create and enhance nesting and roosting sites for kestrels and bats. 

Action W-2.3: Enhance existing native riparian and upland habitats in the marshland by 
establishing native species of vegetation that may improve foraging, roosting, perching, and 
nesting opportunities (see actions under "Vegetation Management" above). 

PUBLIC USE AND AESTHETICS MANAGEMENT 

To protect the habitat quality and value of the marshland, access to the area will continue to 
be granted only to personnel from the Districts and Public Works and their representatives who are 
authorized to perform maintenance or inspect or monitor conditions in the area, as described in this 
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plan. To continue to control access to the area, the fence along the southern edge of the marshland, 
which separates it fiom the AT & SF Railroad, will be repaired and maintained, and "no trespassing" 
signs will be placed at locations identified in Figure 9. The signs will also explain the reasons for 
the access restriction, including the importance of the area for wildlife and the sensitive nature of the 
marshland. 

If any homeless people, campsites, fires, or other evidence of unauthorized use of the 
marshland are observed during routine inspection or maintenance visits to the area, appropriate 
actions would be taken to remove the unauthorized people and clean up the area. This would be 
important to help maintain the quality of the vegetation and wildlife habitat, reduce the potential for 
further habitat damage, and protect the aesthetics of the marshland. 

Various actions intended to enhance vegetation habitat in the marshland that are described 
in 'Vegetation Management" will also help protect and enhance the aesthetic character and visual 
quality of the marshland. 

Management Actions 

Public Use and Aesthetics Management Goal: Continue to control public access to the 
marshland and maintain and enhance its aesthetic quality and function. 

Implementing the various actions for the other management elements described above would 
achieve this goal. 

MONITORING AND MAINTENANCE 

Maintenance 

The overall goal of the marshland management plan is to maintain and enhance the 
egetation and wildlife habitat value of the area, thereby achieving a moderate level of habitat 

improvement while requiring a low level of maintenance and monitoring. Management goals and 
corresponding actions have been identified for each of the management elements. Several of these 
actions require minor repair to existing facilities followed by periodic inspections. Maintenance 
requirements for each of the management elements are described in detail below. 
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Hydrology 

Following repair of the toggle gate at the outlet control structure, annual inspections of the 
water management facilities will be conducted by representatives of Public Works and the Districts. 
Annual inspections will be conducted in the spring, following the rainy season, and will include 
evaluation of the following features: 

level of function of the toggle gate at the outlet control structure, 

conveyance efficiency (presence or absence of vegetation, debris, sediments, or other 
obstructions) of the outflow channel fiom the pump facility to the marsh, and 

conveyance efficiency of the inlet to the pump facility fiom the Wilmington Drain. 

Any sediments, debris, or obstruction observed to be blocking water flow or preventing proper 
operation of the water management system would be renioved by the Districts or Public Works, as 
described in the "Hydrology Management" section above. 

In addition to the annual inspections described above, monthly monitoring of the pump 
facility by Public Works will continue. 

Vegetation 

Proper maintenance is a key factor in successful plant establishment. During the early 
establishment period, immature plants are highly susceptible to stress resulting fiom weed 
encroachment, herbivory, and water deficiency. When plants become well established, maintenance 
requirements are substantially reduced because mature plants are better able to withstand a variety 
of environmental conditions. 

After plant installation, maintenance activities will be performed, selected, and timed to 
minimize disturbance to wildlife. If herbicides are used, spraying would be timed to avoid nest- 
ing areas and activities. 

Maintenance efforts associated with planting and vegetation management will consist mostly 
of weed control in the areas immediately around plants, watering, and operation and upkeep of 
the irrigation system. Some plant replacement would likely be necessary in the two years following 
plant installation. Once plants are well established, maintenance efforts will consist of minor 
noxious weed control. 

Following the installation of the cottonwoods, oaks, and willows by a contractor, a specified 
contractor maintenance phase would begin. During this maintenance phase, the contractor would 
be responsible for weed control, operation and maintenance of the water supply and irrigation 
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system, and plant upkeep and partial replacement. The Districts would assume responsibility for 
maintenance after the contractor maintenance period. 

During the maintenance phase, the contractor would check and, if necessary, tend to every 
plant at least once in every two-week period. Imgation emitters would also be checked at least once 
every other week during periods of irrigation system operation. If necessary, plant protection tubes 
would be adjusted, weeds removed, or plants pruned. Soil around the plants would be examined to 
ensure that adequate moisture is available, and the emitter or other aspects of the imgation system 
would be adjusted if necessary. A log of all observations and adjustments would be kept by the 
contractor and submitted monthly to the Districts. 

The Districts would inspect the contractor's maintenance activities in early June and early 
September each year of the maintenance phase. Additional inspections also may be conducted 
periodically. During this phase, plants would be counted in the fall by Districts staff or a 
representative and dead plants would be replaced by the contractor at the contractor's expense to 
.achieve a 90% survival rate of original planted material. 

At the conclusion of the contractor maintenance period, the Districts would assume 
responsibility for maintenance activities. These activities would include monthly inspection of the 
irrigation system during the period of its operation and general plant observation until plants mature 
enough to rely on below-ground water sources and irrigation can be terminated. Irrigation would 
probably be terminated within 3-5 years following initial planting. 

Wildlife 

The recommended wildlife management actions have been developed to require minimal 
maintenance. Once the perimeter fence is repaired and signs are installed, it will be inspected 
annually. This frequency of inspection would be sufficient to identify areas in need of repair and 
to evaluate the effectiveness of the fence in discouraging unauthorized human access. The condition 
of the American kestrel nest box and bat roost boxes will be evaluated annually and the boxes 
cleaned or repaired, if necessary, as part of the wildlife monitoring program described below. 

Public Use and Aesthetics 

The perimeter fence will be inspected annually to identify areas in need of repair, and issues 
related to unauthorized use of the marshland will be evaluated. 
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Monitoring 

Monitoring is intended to support the overall goal of managing the marshland to maintain 
and enhance its vegetation and wildlife habitat value. 

Hydrology 

No long-term monitoring of the water management facilities is recommended aside fiom the 
annual inspection of these facilities described above in "Hydrology" under "Maintenance". 

Vegetation 

The vegetation monitoring program for the JWPCP marshland will include annual evaluation 
of all planting sites by the Districts or its representative. The number of live and dead plants will 
be recorded for each planted or enhanced habitat. General observations will also be made regarding 
plant height, canopy cover, and plant vigor. Success criteria and remedial actions for habitat 
establishment and enhancement are not required for regulatory compliance and, therefore, have not 
been developed. The Districts will evaluate the results of the annual vegetation monitoring and the 
feasibility of implementing additional actions to maintain and enhance the vegetation and wildlife 
habitat value of the area. Monitoring of plantings will continue until plants appear to be well 
established and regenerating, probably 5-1 0 years. After this time, monitoring could continue less 
frequently or be eliminated. 

The success of maintaining the freshwater marsh habitat will also be evaluated annually by 
correlating monthly observations of water level and approximate duration of standing water in the 
marsh with general observations of marsh and riparian plant health and changes. If vegetation health 
or vigor appears to decline, the operation of the pump facility and outlet control structure would be 
adjusted. 

In addition to annual monitoring, long-term monitoring of invasive exotic species at the site 
will be conducted by a qualified biologist. After site planting, the extent of invasive exotic species 
will be periodically evaluated using aerial site photographs verified by field inspection. The extent 
of exotic species would be mapped on the aerial photograph during the field inspection. The 
effectiveness of willow establishment in controlling the extent of poison hemlock at the site will also 
be assessed. Evaluation of potential encroachment by eucalyptus and other exotic trees into the 
riparian forest habitat will also be conducted. Based on the results of this evaluation, a program may 
be considered for controlling invasive exotic vegetation in the marshland or a determination made 
that such a control program is not necessary. 
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Wildlife 

Reconnaissance-level wildlife surveys will be conducted at least annually by a qualified 
wildlife biologist. These surveys will include documentation of all wildlife species encountered 
and an evaluation of the condition and use of the American kestrel nest box and bat roost boxes. 
Wildlife success criteria are not required for regulatory compliance and, therefore, have not 
been developed. The Districts will evaluate the results of annual wildlife monitoring and the 
feasibility of implementing additional actions to maintain and enhance the wildlife habitat value of 
the area. The wildlife surveys will be conducted at least once each year, in the spring, and will 
require part of one day in the field. Wildlife surveys will be conducted at least annually for 5-10 
years and may be extended or increased to twice each year (in spring and fall) if desired by the 
Districts. The use and condition of nest and roost boxes will be monitored yearly as long as the 
boxes are in place, and they would be cleaned and repaired or replaced as necessary to maintain them 
in good condition. 

Public Use and Aesthetics 

No long-term monitoring of public use and aesthetics for the marshland is necessary aside 
from annual inspection of the perimeter fenceline as described above. 
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Appendix A. Comments and Responses on the Draft 
Marshland Management Plan 

This section contains copies of all comment letters received by the County Sanitation 
Districts of Los Angeles County (Districts) on the draft marshland management plan and the 
Districts' responses to those comments. Two comment letters were received fiom Mr. Frank O'Brien 
of the Ken Malloy Harbor Regional Park Advisory Board (Board); the letters are dated December 7, 
1995, and February 16, 1996. One comment letter was received fiom the County of Los Angeles 
Department of Public Works (Public Works), dated February 15,1996. Copies of the three comment 
letters are included in this appendix. All comments fiom Public Works have been addressed through 
revisions or clarifications in the f d  management plan. Comments received f k m  Mr. O'Brien are 
summarized and addressed below immediately following copies of the three comment letters. The 
responses to Mr. O'Brien's comments were prepared by the Districts and Jones & Stokes Associates. 

COMMENT LETTERS RECENED ON 
THE DRAFT MARSHLAND MANAGEMENT PLAN 

The comment letters received on the draft marshland management plan are reproduced on 
the following pages. A summary of each substantive comment and the Districts' response appear 
on subsequent pages; 
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m. charleg W. Carry 
Chief Engineer and,mncral Manager 
County Banitation Dintricts of Loo Angelea County 
1955 W o r m  Mill Road . PO BOX 4998 
Whittier, CA 90607-4998 

ref : County Gaitation ~ i e t r i c t e  of Leu Angeles County 
JwPCP Carson Facility Marshland Management P l a n  

attn: Gary X. Yoahid&, 

bear Mr. Carry : 

Tie ~dvisory Board of Harbor Regional Park would like to 
provide the District6 comments on the Draft Marrhland 
Management Elan. 

The Advisory Board hac prevlausly provided camenta to the 
Districts i n  a lettar of Decmber 7 ,  19BS. The euggestione 
provided below su3plament tha~e c-to. 

The Advisory Board findo the Draft P1.n an axcallant 
bamelina study of the marsh. The pravirrio~ of the plan are 
uppropriata, and, i Z  implemented, will ~ubrtaatially improve 
the rerrmrce va2uas o f  the mreh. 

we f i n d  that che plan i o  too narrow in acope, however, and 
recommend that ~ h e  meaeurau liated below be coaroidered by 
the Districts in  fonrmlation of the P i ~ l  Plan. T ~ C  
Advisory Board recognizer that the Draft Plan may reflect 
the epecific mitigation amrrurer appwved ae part of the JOB 
project, an& that scms o f  the mraoures we ncommezad may fall 
beyond the 3c-a of the mitigation plan required under the 
approved J09 project . 
To addreee thie dAmonsion of the project, the Advirory Board 
recommends that the Dimtr icte  coordinate temporary multi- 
agency planning group which, without cmmitmant t o  m y  of 
the mearures proposed, evaluatm their h a m i b i l i t y  and 
possible path to iaplementation. 

We appreciate t.b e f f o e  which went into deve3apment of the 
Draft Plan and look forward co future work W i t h  the 
~istrict6 in development of the Pin.: Plm. 
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COMMENTS ON DRAFT MANAGEMENT PLAN 

Tha Advirory Board recommande the following additional 
measures ba $ncorporated into the Plan : 

~elocacion of exinting commercial planting bede on 
Dietricts' property north of the marsh and reatoration 
OX th i s  u e a  with mtive upland  plant^, 

Purchaee of exirting commercial development north of 
marah and conversion t o  appropriate ure suoh as 
Districts mesting center / v i s i t o m  canter. 

Study of 
adjacent 

removing flood control 

Removal of all bi l lboudi~  currantly in line-of-mite from 
adjacent roads tawarda marrh, 

Administrative meauures : 

a,. Auuign wraerehland manageru- 
b. Provfdc quarterly progress mporta. 
c. Establish a temporary multi-agency working group 

to evaluate and coordinate improvemente at  the 
Marsh with the Wilrnington Drain and Harbor Park. 



December 7, 1995 

Mr. Charles W. Carry 
Chief Engineer and General Manager 
County Sanitation Districts of Los Angeles County 
1955 Workman Mill Road PO Box 1998 
Whittier, CA 90607-4998 

ref : County Sanitation Districts of Los Angeles County 
JWPCP Carson Facility Marshland Management Plan 

Dear Mr. Carry : 

The County Sanitation Districts of Los Angeles County is in 
possession of a small but important fragment of.freshwater 
wetland, upland and riparian woodland habitat at the 
northern portion of its JWPCP Carson facility. This type of 
natural area has been nearly eliminated in Los Angeles 
County. 

In response to a request by Jones and Stokes Associates of 
Sacramento, California, an environmental consultant retained 
by the Districts, the Advisory Board of Ken Malloy Harbor 
Regional Park in Wilmington would like to provide the 
Districts initial comments on a Marshland Management Plan. 

The Advisory Board appreciates the opportunity to provide 
these suggestions. We look forward to future cooperation 
on this interesting and important project. 

KMHRP Advisory Board 

cc: City of Carson, Mayor Michael Mitoma 
City of Gardena, Mayor Donald Dear 
County Sanitation Districts of Los Angeles County 
J. Gratteau, G. Yoshida, S. Raksit, A. Christensen 
D. Avila [JWPCP Citizens Advisory Committee] 
Los Angeles County Department of Public Works, Carl Blum 
City of Los Angeles, Stormwater Management Division 

Recreation and Parks 
Environmental Affairs Department 

State Regional Water Quality Control Board 
d~ones and Stokes Associates 
Heal the Bay / UnPave LA 
Natural Resources Defense Council 
Wilmington Home Own,?rs 
Wilmington North Neigl~borhood Association 



ref : County Sanitation Districts of Los Angeles County pi 
JWPCP Carson Facility Marshland Management Plan 

I. BACKGROUND 

The draft environmental documents for the County Sanitation 
Districts Joint Outfall System improvements discussed the 
regional resource value of the JWPCP marshland. The 
Advisory Board commented on several aspects of the proposed 
project. The Board had particular concern about possible 
adverse impacts on the marsh and its adjacent upland from 
construction and operation of the Phase I1 digesters. 

The Board recommended evaluation of alternative locations 
for these structures on Districts property. Staff including 
Mr. Yoshida and Mr. Raksit provided a satisfactory analysis 
which indicated that alternative sites were not cost- 
effective, did not eliminate all impacts below a significant 
level and created safety and other concerns. Based on their 
analysis, the Advisory Board was able to support the 
proposed project including the digesters at the recommended 
location. 

As part of the project approval, a Marshland Management Plan 
at JWPCP Carson facility was included as a mitigation 
measure for identified significant project impacts. The 
Advisory Board was asked to provide preliminary input on the 
Plan; these comments followed. 

11. MANAGEMENT PLAN : RECOMMENDATIONS 

1. REGIONAL HISTORY & RATIONALE for a COMPREHENSIVE 
MANAGEMENT PLAN. The JWPCP marsh, although small in size 
and entirely surrounded by roadways and commercial and 
industrial facilities, is an important regional natural 
resource and as such warrants preservation and expansion 
through a competent management plan. 

The Board recognizes that natural resource preservation and 
enhancement is not among the Districts' primary missions. 
At the same time, the Board proposes that natural resource 
preservation and enhancement provides an important public 
benefit, that this goal is established in the County of Los 
Angeles General Plan and elsewhere and that as a public 
agency the Districts have a stewardship responsibility for 
public resources within its jurisdiction. 

Such fresh-water marshland was once extensive throughout 
Southern California and has now been nearly entirely 
eliminated by development. The JWPCP marsh, is the 
northernmost fragment oE the historical Canada de 10s Palos 
Verdes, a Wilmington-area landmark later known as the Bixby 
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Slough. In addition to the JWPCP marsh, existing portions 
of the Slough now consist of the Wilmington Drain and Ken 
Malloy Harbor Regional Park. The Wilmington Drain is an 
unlined flood control channel under the jurisdiction of Los 
Angeles County Department of Public Works. Harbor Regional 
Park is a City of Los Angeles public park under the 
jurisdiction of the-City of Los Angeles Department o£ 
Recreation and Parks. 

Prior to extensive urbanization in the South Bay, Bixby 
Slough was part of a far larger seasonal wetland and inland 
lake system. Over 10,000 acres of this system covered 
current day Carson and Gardena and was known during the 
early 1900s as the Nigger Slough. The 7.0 acre Gardena 
Willows, linked to the Dominquez Channel, are all that 
remain of this regional ecosystem. 

[Note : The boundary of the Rancho San Pedro [the Dominquez 
Grant1 and the Ranch Palos Verdes runs north along present 
day Figueroa Street, dividing JWPCP Carson, and turns left 
[west] at the intersection of Figueroa and Sepulveda north 
of the JWPCP marsh.] 

2 .  SCOPE of PLAN. The plan should identify measures which 
restore the marsh, to the maximum extent practicable, to its 
condition as a riparian wetland and upland natural system 
prior to construction of the JWPCP. 

We recommend a detailed study by qualified experts which 
addresses all elements of this ecosystem, including 
biological resources and water quality [urban stormwater 
run-off frcm adjacent freeway and railroad]. 

The plan should also consider the relationship between the 
JWPCP marsh and the wetland, riparian woodland and open 
water areas of Wilmington Drain and Harbor Regional Park. 

We recommend that the Districts closely consult with Los 
Angeles County Public Works and City of Los Angeles 
Stormwater Management, Environmental Affairs and Recreation 
and Parks Departments. The Advisory Board maintains a list 
of responsible persons within these Departments of the City 
of Los Angeles should the Districts require this 
information. 

The comprehensive plan we recommend should lnclude an 
analysis of current and alternative practices of clearing 
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natural habitat along the Wilmington Drain. In view of the 
importance of these channels for migrating birds and other 
wildlife, the Board recommends that a schedule to alternate 
clearing of only one of the parallel channels be developed 
and implemented. 

Also, the plan should evaluate the feasibility of structural 
measures which would remove the extensive non-point source 
pollution which now enters Harbor Lake via the Wilmington 
Drain. 

The plan should include provision for open water at the 
JWPCP marsh, expanded and enhanced uplands including 
provision for a native grassland zone. In order to maximize 
the size of the upland habitat area, the Board recommends 
that the existing nursery and flower beds adjacent to the 
marsh be relocated to another site, perhaps south of Lomita 
Boulevard. 

Further, we recommend that the Districts purchase the 
existing commercial structure, now largely vacant, at the 
corner of Figueroa and Sepulveda and include this land in 
the upland restoration. 

A small building at the corner site with meeting rooms for 
both Districts, City of Carson and general community use 
might be appropriate. [We note that there is a City of 
Carson public park at the northwest corner of this 
intersection. I 

If necessary, the Districts should dedicate the entire area 
marsh and upland areas exclusively and in perpetuity for 
public open space. 

3. MODIFICATION of FLOOD CONTROL CHANNEL. The Los Angeles 
County Department of Public Works has indicated interest in 
possible demonstration projects which retain or increase the 
necessary level of flood protection with other beneficial 
uses such as water conservation, passive recreation and 
habitat restoration. 

Methods to enhance beneficial uses while achieving 
compliance with requirements established under the National 
Pollution Discharge Elimination System [NPDES] for abating 
non-point source pollution should be investigated. 

The Board believes that the opportunity for a small-scale, 
and hence cost-effective project incorporating these 
objectives may exist at JWPCP. 
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We recommend that the Districts work in cooperation with the 
Department of Public Works of Los Angeles County to evaluate 
the feasibility of removing segments of the existing 
concrete-lined flood control culvert adjacent to the marsh. 
It may be feasible to replace these culverts with gabions or 
other appropriate modern engineering elements which will 
restore the historical and natural features of this segment 
of the Canada de 10s Palos Verdes. 

4. WORKING GROUP. Finally, we recommend that a multi-agency 
working group be established to determine the final scope of 
this project, to consult with interested individuals, 
organizations and community groups, to review any draft 
documents, identify multiple funding sources, to secure 
approvals by relevant agencies and coordinate implementation 
of any recommendations the plan may make. 

Ken Malloy Harbor Regional Park Advisory Board 
564 West 3rd Street 
San Pedro, CA 90731 
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OF LOS ANGELES 

DEPARTMENT O F  PUBLIC WORKS 

February 15, 1996 

Mr. Charles K .  Carry 
Chief Engineer and General Mana~er 
County Sanitation District 
of Los =geles 

1955 Workman Mill Road 
Whittier, CA 90601-4980 

Dear Mr. Carry: 

RESPONSE TO A DRAFT DOCUMENT 
MARSHLAND HANAGEMENT PLAN 

Thank you for the opportunity to provide coments on the Draft 
Document for the proposed Marshland Management Plan. We t.ave 
reviewed the draft documenz and offer the following ccm.ents: 

Design 

Cn page 1-2, first paragraph under Background, last sentence, it 
states that "the channel was constructed to provide 10C year flood 
protectionN. It should be "protection from storm flows resulting 
from rainfall having a frequency of recurrence of once in 
50 years". 

On page 2-2, second and third paragraphs where it indicates 
Wilmington Drain, it should be Wilmington Drain, East Channel. 

On Figure 4, show two separate channels for Wilmington Drain and 
cali o ~ t  as "East" and "West" Channels with a com.on wall. 

~f you nave any questions regarding these comments, please contact 
Mr. Ray Hashim of our Design Division at (818) 458-7899. 

Environmental Programs 

The Marshland Management Plan should irxlude a 
the protection of the quality of stornwater. 
reference National Pollutant Discharge Elimi 

discussion re 
The docunent 

.nation System 

garding 
shouid 
Permit 

CAOC61654 issued b the California Regional Water ~uaiity Control 
Boarc! to the County and local agencies. The document should 
indicate compliance with all relevant stormwater quality management 
programs of the Federal, State, County, and local agencies. 



Mr. Charles W. Carry 
February 15, 1996 
Page 2 

If you have any questions regarding these comments, please contact 
Ms. Simin Agahi of our Environmental Programs Division at 
(819) 458-5183. 

Flood Maintenance 

Figure 5, Punp Facility Profile, shows elevations different than 
oar as-built plans. Enclosed is a copy of a portion of the plans 
depicting the as-built elevations. There is 2.18 feet difference 
in elevazion between the two drawings. It could be that two 
different bench marks were used. 

Figure 5, Pump Control Diagram, does not accurately reflect the 
pump operation. Enclosed is a flow chart describing the pump 
operation settings. 

A marked up copy of page 2-2 is enclosed. It reflects the 
elevations of the as-built drawings. Elevations on page 3-2 will 
also need chanqing. 

Minor correctiocs are marked on page 4-2. 

Pages 3-1 to 3-3 indicate that sediment in Wilmingcon Drain may 
possibly block low flows from entering the iclet structure. The 
report notes that Wilmington Drain has accumulated a large amount 
of sediment and vegetation growth which may lead to block~ge of the 
inlet unless the material is reroved. Presumably this condition was 
observed during the writer's August 9, 1995 s i t e  visit. We have an 
annual routine to clean the channel invert which was completed on 
November 28, 1995. 

The report states that the inlet will be inspected regularly and 
that Public Works will clear obstructions as necessary to maintain 
flows through the inlet. Action H-2.3 calls for an annual 
inspection of the inlet in spring following the rainy season and 
the removal of debris blocking the inlet structure. Our current 
routine calls for a- monthly inspection of the pmp sump and 
cleaning as needed. We can easily add the annual spring inspection 
of the inlet and localized cleaning of the Wilmington Drain invert 
to ins~re channel low flows can enter the inlet. 

Page 3-12 calls for an annual inspection by Public Works and the 
Cistricts. This can be done at the same time as the inspection 
under Action H-2.3. 

I f  you have any questions regarding these comments, please contact 
Mr. Yocssef Chebabi at (310) 861-0316. 



Mr. Charles W. Ctirry 
February 15, 1996 
Page 3 

Hydraulic/Water Conservation 

O x  cornmeat concerns the  second sentence of :he l a s t  paragraph on 
page 1-2. The t o t a l  watershed area tributary t o  Wilsington Drain 
is approximately 1 4  square miles, no t  the 20 square m i l e s  r e f e r r e d  
t o  i n  t h e  d r a f t  plan.  

I f  you have any questions regarding these  coments, p lease  c o n t a c t  
Mr. Mark P e r r e t t  of our  Hydraulic/Water Conservation Divis ion at 
(618) 458-6166. 

I f  you have any ques t ions  regarding the environmental reviewing 
process of t h i s  Department, please contact M r .  V i k  Bapna a t  t h e  
above s t r e e t  address  o r  a t  (810) 458-4363. 

Vary t r u l y  yours, 

HAMY W .  STONE 
Direc tor  of Publ ic  Works 

D N I C  YW- 
Assistant Deputy Direc to r  
Planning Divis ion 

Enc . 







RESPONSES TO COMMENTS RECEIVED ON 
THE DRAFT MARSHLAND MANAGEMENT PLAN 

Following are the Districts' responses to comments received on the draft marshland 
management plan in two comment letters fiom Mr. O'Brien of the Board and one letter fiom Public 
Works. Each substantive comment from Mr. O'Brien is summarized below and followed by the 
Districts' response. Comments submitted by Public Works have been responded to in the text of the 
plan and are not addressed here. 

Summary of Comments Dated February 16,1996, and Responses 

1. Comment: The Board recommends that the existing commercial planting beds on Districts' 
property north of the marsh be relocated elsewhere and that this area be restored using native upland 
plants. 

- Response: This area is currently under a long-term lease to a bedding plant nursery. A large 
portion of this area is planned to be occupied by the Phase 1 digesters that are scheduled to be 
constructed in 1999. The Districts prefer to reserve options for determining the future use of the 
remaining area until after the digesters have been constructed. 

2. Comment: The Board recommends that the existing commercial development north of the marsh 
be purchased and converted to an appropriate use, such as a Districts meeting center and visitor 
center. 

Response: The Districts currently maintain meeting areas at both the Joint Water Pollution 
Control Plant (JWPCP) and the Wilmington Boys and Girls Club. The commercial property would 
have low suitability for additional plant uses because it is separated fiom the JWPCP by the 
marshland and railroad. For these reasons, purchase of the commercial property would not be an 
appropriate use of public funds and would not be in the best interest of the Districts. 

3. Comment: The Board recommends that the Districts study the feasibility of removing flood 
control culverts adjacent to the marsh. 

Response: Public Works owns and maintains the Wilmington Drain and would be the 
appropriate agency to assess the feasibility of removing or altering the drain. The Wilmington Drain 
provides flood protection for the marsh, the JWPCP, and the surrounding community. Removing 
or altering the drain could reduce the ability of the JWPCP to provide wastewater treatment services 
during large storms, and the Districts would be opposed to any action that would increase the 
flooding potential at the JWPCP. 
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4. Comment: The Board recommends that all billboards currently in the line of sight from adjacent 
roads toward the marsh be removed. 

Response: The Districts own one billboard that is within the described line of sight. A 
second billboard was recently removed. The Districts will consider removing the remaining 
billboard. 

5a. Comment: The Board recommends that a marshland manager be assigned. 

Response: The actions and activities described in the marshland management plan will be 
coordinated by a project engineer and performed by Districts staff in the Treatment Plant Operations 
and Planning and Property Management sections. A specific position with the title of marshland 
manager is not necessary. 

5b. Comment: The Board recommends that quarterly progress reports be prepared. 

Response: The Districts will prepare an annual report that documents the inspections, 
operation, and maintenance of the marshland. 

5c. Comment: The Board recommends that a temporary multiagency working group be established 
to evaluate and coordinate improvements at the marsh with activities at the Wilmington Drain and 
Harbor Park. 

Response: The Districts are committed to implementing the actions described in the 
marshland management plan. At this time, the Districts do not believe that it is either necessary or 
a good use of staff time and resources to organize and oversee a multiagency working group to 
evaluate and coordinate the improvements identified in the plan. If the Board wishes to form a 
similar group for the Harbor Park, the Districts would consider participating, if appropriate. 

Summary of Comments Dated December 7,1995, and Responses 

1. Comment: The Board recommends that the plan identify measures that restore the marsh, to the 
maximum extent practicable, to its condition as a riparian wetland and upland natural system before 
construction of the JWPCP. 

Response: As described in Section 2, "Site Analysis", of the plan under "Hydrology", 
historic aerial photographs that predate construction of the JWPCP show little, if any, indication of 
native woody riparian and marsh vegetation around the marshland. Restoring the marshland to its 
condition before construction of the JWPCP is not a goal of the plan. The marshland management 
plan provides a practicable approach to preserving and enhancing the marshland through measures 
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that maintain and enhance the site's vegetation and wildlife habitat values. 

2. Comment: The Board recommends that the plan consider the relationship between the JWPCP 
marsh and the wetland, riparian woodland, and open water areas of the Wilmington Drain and 
Harbor Regional Park. 

Response: The marshland is a remnant of a much larger and more diverse system of 
habitats. Today, it is small, surrounded by urban development, and generally isolated (i.e., without 
connecting habitat conidors) from other nearby habitat areas. Thus, its habitat value and potential 
are limited. Opportunities for the Districts to connect the marshland to other nearby habitat areas 
(e.g., Harbor Park) appear to be limited by the concrete channel and surrounding urban development. 
The marshland management plan describes these limitations and the marshland's relationship to the 
features mentioned above; all of these factors were considered in preparing the habitat enhancement 
elements of the plan. 

3. Comment: The Board recommends that the Districts closely consult with Public Works and the 
City of Los Angeles Stormwater Management, Environmental Affairs, and Recreation and Parks 
Departments. 

Response: The Districts have coordinated closely with Public Works in preparing the 
management plan. The Districts did not coordinate with the City of Los Angeles because the 
JWPCP and marshland are outside of the city's jurisdiction. 

4. Comment: The Board recommends that the plan include an analysis of current and alternative 
practices for clearing natural habitat along the Wilmington Drain and that a schedule to alternate 
clearing of only one of the parallel channels be developed and implemented. 

Response: Although the Wilmington Drain is hydraulically connected to the marsh and the 
marsh receives water from it, the scope of the management plan does not extend to maintaining the 
drain beyond the requirement to maintain the supply of water to the marsh. The scope of the 
management plan focuses on maintaining and enhancing the marshland area on the Districts' 
property. Public Works owns and operates the Wilmington Drain and is responsible for channel 
maintenance practices and activities. 

5. Comment: The Board recommends that the plan evaluate the feasibility of structural measures 
that would remove the extensive nonpoint-source pollution that now enters Harbor Lake. 

Response: It is within neither the Districts' authority nor the scope of the marshland 
management plan to control or remove nonpoint-source pollution that may be generated throughout 
the large drainage area for Harbor Lake. That drainage area is apparently much more extensive than 
the 14-square-mile drainage basin for the Wilmington Drain upstream of the JWPCP marshland. 
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Also, nonpoint-source pollution does not enter Harbor Lake as a result of the Districts' operations. 

6. Comment: The Board recommends that the plan include provisions for open water and expanded 
and enhanced uplands, including a native grassland zone, at the JWPCP marsh. 

Response: The management plan has been developed to provide open water habitat, enhance 
freshwater marsh habitats, expand and enhance riparian forest and upland habitats, and increase the 
diversity and value of habitats at the marshland. Establishing and maintaining native grassland 
habitat in the marshland would be difficult and require a large amount of ongoing maintenance to 
prevent reestablishment of invasive exotic weeds. Native grassland would provide low additional 
habitat value relative to the higher values provided by enhancing sage scrub, riparian, and oak 
woodland habitats at the marshland. For these reasons, establishment of native grassland habitat was 
not included as part of the management plan. 

7. Comment: The Board recommends that the existihg nursery and flower beds adjacent to the 
marsh be relocated to another site. 

Response: This comment is addressed above in the response to comment 1 for the letter 
dated February 16,1996. 

8. Comment: The Board recommends that the Districts purchase the commercial structure at the 
comer of Figueroa and Sepulveda to include this land in the upland restoration and provide meeting 
rooms in a small building there. 

Response: This comment is addressed above in the response to comment 2 for the letter 
dated February 16, 1996. 

9. Comment: The Board recommends that the Districts dedicate the entire marsh area and upland 
areas exclusively and in perpetuity for public open space. 

Response: The Districts intend to maintain the marshland as open space; however, public 
access to the marshland will be limited to protect habitat values, public safety, and the security of 
JWPCP facilities. 

10. Comment: The Board recommends that the Districts investigate methods to enhance beneficial 
uses while achieving compliance with the National Pollutant Discharge Elimination System 
(NPDES) requirements for abating nonpoint-source pollution. 

Response: The Districts believe that preserving the marsh is the most beneficial use of the 
marshland. The JWPCP currently meets NPDES requirements. Nonpoint-source pollution is 
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addressed above in the response to comment 5 for the letter dated December 7,1995. 

1 1 .  Comment: The Board recommends that the Districts work with Public Works to evaluate the 
feasibility of removing segments of the concrete-lined flood control culvert adjacent to the marsh. 

Response: This comment is addressed above in the response to comment 3 for the letter 
dated February 16, 1996. 

12. Comment: The Board recommends that a multiagency working group be established to 
determine the final scope of this project; consult with interested individuals, organizations, and 
community groups; review draft documents; identify multiple funding sources; secure approvals by 
relevant agencies; and coordinate implementation of any recommendations in the plan. 

Response: This comment is addressed above in the response to comment 5c for the letter 
dated February 16,1996. 
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Appendix B. Common and Scientific Names of Plant 
S~ec ies  Mentioned in the Text 

Common Name Scientific Name 

Alkali heath Frankenia salina 

Arroyo willow Salix lasiolepis 

Black sage Salvia mellifera 

Bulrush Scirpus californicus 

California buckwheat 

California encilia 

Eriogonum fasciculatum 

Encilia californica 

California sagebrush Artemisia californica 

Castor bean 

California rose 

Cattail 

Ricinus communis 

Rosa californica 

T Y P ~ ~  SPP. 

Cheeseweed Malva parvijlora 

Coast live oak Quercus agrifolia 

Cockiebur 

Coyote brush 

Fan palm 

Xanthium strumarium 

Baccaris pilularis 

Livistona chinensis 

Fennel Foeniculum vulgare 

Fremont's cottonwood 

Gooddings willow 

Populus fiemontii 

Salix gooddingii 

Horehound Marrubium vulgare 

Laurel sumac 

Mexican elderberry 

Malosma laurina 

Sambucus mexicanus 
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Mule fat 

Peruvian peppertree 

Peruvian peppertree 

Poison hemlock 

Purple sage 

Red gum 

Red willow 

Redbeny 

Ripgut brome 

Soft chess 

Toyon 

Tule 

Water primrose 

White sage 

Wild radish 

Wild mustard 

Yellow nut-sedge 

Yellow willow 

Baccharis salicifolia 

Schinus mollis 

Schinus mollis 

Conium maculatum 

Salvia leucophylla 

Eucalyptus camaldulensis 

Salix laevigata 

Rhamnus crocea 

Bromus diandrus 

Bromis mollis 

Heteromeles arbuti$olia 

Scirpus acutus 

Ludwigia spp. 

Salvia apiana 

Raphanis sativa 

Brassica nigra 

Cyperus erogrostis 

Salix lutea 

Note: Scientific names follow Hickrnan 1993. 
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Appendix C. Common and Scientific Names of Wildlife 
Species Mentioned in the Text 

Common Name Scientific Name 

American kestrel* 

American pipit 

Barn swallow* 

Belted kingfisher* 

Big brown bat 

Black phoebe* 

Botta's pocket gopher* 

Bushtit 

Cactus wren 

California gnatcatcher 

California ground squirrel* 

California myotis 

Cliff swallow 

Gopher snake 

Homed lark 

House finch* 

Long-eared myotis 

Marsh wren* 

Mexican free-tailed bat 

Mourning dove* 

Northem mockingbird* 

- 

Falco sparverius 

Anthus rubescens 

Hirundo rustica 

Ceryle alcyon 

Eptesicus fiscus 

Sayornis nigrans 

Thomomys bottae 

Psaltriparus minimus 

Campylorhynchus brunneicapillus 

Polioptila californica 

Citellus beecheyi 

Myotis californicus 

Hirundo pyrrhonota 

Pituophis melanoleucus 

Eremophila alpesiris 

Carpodacus mexicanus 

Myotis evotis 

Cistothorus palusiris 

Tardarida brasiliensis 

Zenaida marcroura 

Mimus polyglottos 
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Common Name Scientific Name 
- - - 

Orange-throated whiptail 

Pacific chorus frog 

Rock dove* 

Raccoon 

Scrub jay* 

Song sparrow 

Striped skunk* 

Western meadowlark 

Cnemidophorus hyperythrus 

Pseudacris regilla 

Columba fasciata 

Procyon lotor 

Aphelocoma coerulescens 

Melospiza melodia 

Mephitis mephitis 

Sturnella neglecta 

* Observed at the marshland during field surveys. 
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Wetlands Research Associates
San Rafael, California
phone (415) 454-8868

fax (415) 454-0129

From: Crystal Acker Date: 3/01/2004

To: Mary Jacobs

Project: Joint Water Pollution Control Plant Marshland Enhancement Project

Subject: Significant native and non-native vegetation present within the JWPCP marshland

MEMORANDUM

Summary

The following existing conditions were observed during a habitat assessment conducted on
November, 18, 2003:

1.  Marsh habitat present on-site appears to be healthy and is dominated by a single native
species, California tule;

2.  Riparian habitat present on-site is co-dominated by native and non-native trees and
shrubs;

3.  The native riparian community appears to be in senescence (no seedlings were observed);
4.  Uplands are dominated by non-native annual species and non-native trees and shrubs.

A detailed description of habitat areas is provided in the following sections.
Attached graphics and tables include:

A copy of  Figure 6.  Vegetation Habitat from the MMP.

Figure 1.  Significant Native and Non-Native Vegetation is a representative mapping of
dominant native and non-native vegetation including numbered data points.

Figure 2.  Significant Native Vegetation is a simplified version of the mapping showing only
native species.

Figure 3.  Significant Non-Native Vegetation is a simplified version of the mapping showing
only non-native species.

Table 1 contains detailed field data associated with the numbered points shown on Figure 1.  For
example, non-native (yellow) point 25 shown near the SW corner of Figure 1 can be looked
up in Table 1 to determine that the data point represents a cluster of four castor bean shrubs.
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Methodology and Purpose of the Assessment Field Visit

A reconnaissance-level habitat assessment was conducted in the marsh by WRA on November 18,
2003.  Field data was collected in order to develop an existing conditions habitat map illustrating
approximate distributions of various vegetation communities (riparian, marsh, upland) and
individual species of special interest within the marshland.  Species of special interest included
native trees and shrubs, non-native trees and shrubs, and patches of non-native herbaceous species.
Data was not collected at a species inventory level.  We did not identify every plant species observed
and did not count and map the location of every tree and shrub observed; however, we did estimate
numbers of trees and shrubs and map their approximate locations, allocating time first to the
drainage corridors and second to the remainder of the site.  In dense and/or shrubby areas, numbers
were estimated based on major visible trunks, so that a single multi-stemmed tree may have been
counted as more than one plant.  Locations and extent of herbaceous species and communities were
also estimated and mapped.  The data collected and graphics produced are a good representation of
relative abundance and distribution of dominant and other special-interest plant species within the
marshland.

Assessment of Existing Habitats within the JWPCP Marshland

Habitat Overview -  In contrast to the habitat mapping presented in the Marshland Management Plan
(MMP, Figure 6) which shows riparian forest within the majority of the northern half of the
marshland, we observed riparian trees and shrubs primarily along drainage courses (Figure 1).  A
few additional willows were located in other areas and a narrow band of mulefat was present along
the road in the northwest portion of the site.  Marshland was present in two areas in the south-central
and northeast portions of the site (Figure 1).  The current distribution of marshland appears to be
similar to that presented in the MMP.  Upland areas followed a similar distribution to that presented
in the MMP along the western border of the site between the marsh and the access road, and along
the eastern border of the site between the riparian community and the digesters.  However, the entire
northeast portion of the site between the marsh and the access road is currently upland, not riparian
forest as presented in the MMP.  A more detailed discussion of plant species present within each
habitat area is provided in the following sections.

Riparian Habitat -  The primary riparian corridor was located along the eastern edge of the site and
included a small tributary at the north end.  The corridor extends from the NE corner of the site
along the eastern edge to the SE corner.  At this point, the riparian community ends; however the
channel continues along the southern edge of the site and empties into Wilmington Drain through
an outlet at the SW corner.  Riparian habitat in this area was dominated by trees and shrubs.
Willows were the dominant species observed, primarily Goodding and arroyo willow (Salix
gooddingii, S. lasiolepis).  Eucalyptus (Eucalyptus sp.), and mulefat (Baccharis salicifolia) were
also frequent.  Additional non-native trees and shrubs were observed, but were not dominant.  A few
seasonal wetland plants were observed including rough cocklebur (Xanthium strumarium), curly
dock (Rumex crispus), and fat-hen (Atriplex triangularis), but overall there was little to no
herbaceous wetland understory.  No willow seedlings or saplings were observed, indicating that the
community may not be self-sustaining under current conditions.  The apparent lack of seedling
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regeneration is likely due to replacement by highly-competitive non-native species, poor
environmental conditions for germination and establishment (primarily a lack of appropriate
hydrology), or a combination of both.  In addition, many adult willow trees had fallen over at some
time in the past and re-sprouted vertically from fallen horizontal trunks forming dense shrubby
thickets.  This may be a result of shallow rooting in an area which previously received more
continuous surface water than it currently does causing a decline in willow health, followed by
periodic high storm-flows and subsequent dislodging.  At the location of native tree point 35 (Figure
1), an ordinary high water mark was observed on the trunk of a willow within the streambed at 1.5
feet above ground level, indicating that the channel has conveyed substantial amounts of water
during recent high flows.  In many areas, willows on adjacent upper banks were several feet higher
in elevation than the channel bottom (to a maximum of 4 feet measured at one location), indicating
that the stream channel has eroded over time.  This elevation difference was most pronounced in the
upper northeast corner of the riparian area where ground elevation is lower than surrounding areas.
Also in this corner, adventitious roots were observed on willow trunks 2 to 3 feet above ground level
indicating that a substantial amount of water has ponded in this low area in the past.  This elevation
seems to correlate to outlet elevation, which may link the phenomena to a past season in which the
marsh was flooded.  However, adventitious roots may be generated as a result of a single growing
season and are persistent, so do not indicate that inundation to this level is a normal or recent
hydrologic condition.  Willows were also present within the stream channel itself.  No surface water
was present during the November 18 site visit.

Patches of coastal sage (Artemisia californica), coyote brush (Baccharis pilularis), and herbaceous
upland plants inter-graded with riparian vegetation, usually in areas where adjacent banks and
terraces were at significantly higher elevation than the channel.  

The west-east tributary originates at a pump station located on the western edge of the site and flows
east until it joins the main corridor.  This channel had fewer trees and, therefore, more patchy
canopy cover than the main channel.  Fewer willows and more non-native and ornamental trees and
shrubs were present along the tributary including eucalyptus, fan palm (Washingtonia sp.), European
olive (Olea europaea), ash (Fraxinus sp.), and castor bean (Ricinus communis).  A portion of the
channel was vegetated by tules (Figure 1), and a few seasonal wetland plants such as tall flatsedge
(Cyperus eragrostis), rough cocklebur, and curly dock were also present in the understory.
However, a majority of understory and adjacent vegetation was composed of non-native upland
species.

Marsh Habitat - The marshland in both locations was dominated by native California tule (Scirpus
californicus).  One small patch of cattail was observed in the northern portion of marsh (Figure 1);
none was observed in the southern portion, but most of the southern marsh area was not traversed.
Several large shrubby arroyo willows were observed within the southern marsh on patches of
slightly higher ground.  Some seasonal wetland vegetation was present around edges of the marsh,
including  rough cocklebur, curly dock, and Bermuda grass (Cynodon dactylon), but the wetland
edge was more often abruptly separated from adjacent herbaceous upland vegetation with no
seasonal transition.
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Upland Habitat - Upland habitat appears to occupy the most acreage within the site.  Although not
mapped, all habitat areas outside of the marsh and the riparian corridors are upland.  To the west and
north of the marsh, the upland is ruderal and is vegetated almost entirely by non-native species.
Dominant species observed included black mustard (Brassica nigra), poison hemlock (Conium
maculatum), fennel (Foeniculum vulgare),wild radish (Raphanus sativus), horseweed (Conyza sp.),
and bull thistle (Cirsium vulgare).  Non-native trees and shrubs were present throughout these
upland areas including eucalyptus, fan palm, and castor bean.  A few native shrubs, including coyote
brush and mulefat were also present.  Upland areas had previously been characterized in the MMP
as non-native annual grassland; however, grasses did not appear to be dominant during our site visit.

Upland habitat on the eastern border of the site was located along an embankment between riparian
habitat and the new digesters.  Portions of this area were vegetated by many of the same non-native
annuals, shrubs and trees as other upland areas; however, some patches of native coastal sage and
coyote brush were also present.  The entire upper slope of the embankment had been seeded with
an erosion-control grass and wildflower mix.  In addition, several seedlings of coast live oak and
cottonwood had been planted along the embankment.

Assessment of Significant Native and Non-Native Vegetation within the JWPCP Marshland

Significant Native Vegetation - Figure 2 illustrates the approximate locations and extent of native
vegetation within the site.  Tule marsh is a native-dominated community vegetated primarily by
California tule.  Native tree and shrub points shown on Figure 2 represent willows and mulefat; 142
native points were taken which represent most but not all native trees and shrubs present.  The
northern portion of the primary riparian corridor (above the confluence) is dominated by native trees
and shrubs; however, below the confluence natives are co-dominate with non-native trees and
shrubs.  Other native species observed on the site but not shown on Figure 2 due to their limited
extent include small patches and individuals of coyote brush and coastal sage in uplands.

Significant Non-Native Vegetation - Figure 3 illustrates the approximate locations and extent of
non-native vegetation within the site.  Non-native tree and shrub points represent eucalyptus, fan
palm, date palm (Phoenix sp.), Peruvian pepper tree (Schinus molle), castor bean, tree of heaven
(Ailanthus altissima) and pampas grass (Cortaderia sp); 212 data points were taken which represent
most but not all non-native trees and shrubs present.  Additional eucalyptus and fan palm seedlings
were observed throughout the site, but were not mapped.  “Other” tree points (15 total) represent
planted or escaped ornamental species which are non-native.  These include European olive, ash,
and myoporum (Myoporum laetum).  Of all non-native tree and shrub species, fan palm, eucalyptus,
castor bean and olive were observed to be the most numerous.  Two dense patches of poison
hemlock are shown on Figure 3; however, it should be noted that this species was distributed
throughout upland areas of the site along with other non-native annual species.  All upland areas
west and north of marsh areas were dominated by non-native vegetation.

Not all non-native species are invasive and disruptive to natural habitats.  Those that are considered
to be a serious threat to wildlands in California have been identified by the California Invasive Plant
Council (Cal-IPC).  Cal-IPC has published a list which categorizes non-natives of concern according
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to their degree of invasiveness.  List A includes plants documented as aggressive invaders that
displace natives and disrupt natural habitats; List A-1 plants are widespread in California, List A-2
have regional distribution.  List B includes plants of lesser invasiveness which either spread less
rapidly or cause less habitat disruption.  Plants included on Cal-IPC Lists A and B are generally
targeted for control during restoration projects.  Non-natives observed within the JWPCP site which
are listed by Cal-IPC are given below:

Table A. Cal-IPC status of non-native plants observed within the marsh

List A-1 List A-2 List B

pampas grass myoporum Peruvian pepper
tree

fennel tree of heaven castor bean

European olive

poison hemlock

bull thistle

black mustard

Eucalyptus and fan palm are not currently listed by Cal-IPC;  however, both are on the 2004 Weed
List Revision and may be listed in the future.

Crystal Acker

Biologist and Permit Specialist











Table 1.
ID Species Type Category Number Note
1 willow tree N 1
2 willow tree N 1
3 willow shrub N 5
4 willow tree N 1
5 willow tree N 1
6 willow tree N 1
7 willow shrub N 3
8 willow shrub N 3
9 willow tree N 1
10 willow tree N 1
11 willow tree N 1
12 willow tree N 1
13 willow tree N 1
14 willow tree N 1
15 willow tree N 1
16 willow tree N 3
17 willow tree N 1
18 willow tree N 3
19 willow tree N 1
20 willow tree N 2
21 willow tree N 2
22 willow shrub N 4
23 willow tree N 1
24 willow tree N 2
25 willow tree N 1
26 willow tree N 1
27 willow tree N 1
28 willow shrub N 1
29 willow shrub N 1
30 willow shrub/tree N 4 3 shrubs/ 1 tree
31 willow tree N 2
32 willow tree N 1
33 willow tree N 1
34 willow tree N 2
35 willow tree N 1 data tree
36 willow tree N 1
37 willow tree N 1
38 willow tree N 5
39 willow tree N 3
40 willow tree N 2
41 willow tree N 2
42 willow tree N 2
43 willow tree N 1
44 willow tree N 11
45 willow tree N 1
46 willow tree N 1
47 willow tree N 1
48 willow tree N 3
49 willow tree N 1
50 willow tree N 1
51 willow tree N 3
52 willow tree N 1
53 willow tree N 1
54 willow tree N 1
55 willow tree N 1
56 willow tree N 2
57 willow tree N 1
58 willow tree N 3
59 willow tree N 1
60 willow tree N 1
61 willow tree N 2
62 mulefat shrub N 3
63 mulefat shrub N 1
64 mulefat shrub N 1
65 mulefat shrub N 1
66 mulefat shrub N 1
67 willow tree N 1
68 willow tree N 5
69 willow tree N 1
70 willow tree N 1
71 willow tree N 3
72 willow tree N 3
73 willow tree N 1
74 willow tree N 1
75 willow tree N 4
76 mulefat shrub N 2
77 willow shrub N 2

Native Points



Table 1. cont.
ID Species Type Category Number Note
1 palm tree NN 1
2 palm tree NN 1
3 pepper tree tree NN 1
4 eucalyptus tree NN 1
5 eucalyptus tree NN 1
6 eucalyptus tree NN 1
7 palm tree NN 2
8 eucalyptus tree NN 1
9 eucalyptus tree NN 1
10 eucalyptus tree NN 1
11 eucalyptus tree NN 1
12 eucalyptus tree NN 5
13 eucalyptus tree NN 1
14 eucalyptus tree NN 2
15 eucalyptus tree NN 1
16 palm tree NN 4
17 eucalyptus tree NN 1
18 eucalyptus tree NN 1
19 eucalyptus tree NN 1
20 pepper tree tree NN 1
21 palm tree NN 1
22 palm tree NN 1
23 palm tree NN 7
24 palm tree NN 40 estimated poly and number
25 castor bean shrub NN 4
26 palm tree NN 1
27 palm tree NN 1
28 palm tree NN 5
29 castor bean shrub NN 1
30 palm tree NN 1
31 castor bean shrub NN 5
32 olive tree Other 0 moved to Other pt 4
33 castor bean shrub NN 10
34 palm tree NN 1
35 tree of heaven shrub NN 1
36 castor bean shrub NN 1
37 castor bean shrub NN 1
38 castor bean shrub NN 4
39 Pampas shrub NN 4
40 castor bean shrub NN 3
41 palm tree NN 5
42 pepper tree tree NN 1
43 castor bean shrub NN 1
44 eucalyptus tree NN 4
45 eucalyptus tree NN 1
46 eucalyptus tree NN 1
47 palm tree NN 2
48 pampas grass shrub NN 3
49 palm tree NN 1
50 eucalyptus tree NN 3
51 palm tree NN 4
52 eucalyptus tree NN 16
53 eucalyptus tree NN 1
54 palm tree NN 2
55 palm tree NN 4
56 eucalyptus tree NN 17
57 palm tree NN 1
58 eucalyptus tree NN 5
59 palm tree NN 2
60 eucalyptus tree NN 1
61 castor bean shrub NN 5 estimated number within poly
62 castor bean shrub NN 12 estimated number within poly
63 eucalyptus tree NN 2

Other Point
ID Species Type Category Number Note
1 ash tree Other 1 ornamental ash?
2 ash tree Other 1 ornamental ash?
3 myoporum shrub Other 1
4 European olive tree Other 1 mature tree
5 European olive tree Other 3 shrubby seedling
6 ash tree Other 1 ornamental ash?
7 ash tree Other 1 ornamental ash?
8 European olive tree Other 2 shrubby seedling
9 ash tree Other 1 ornamental ash?
10 European olive tree Other 1 shrubby seedling
11 European olive tree Other 1 shrubby seedling
12 European olive tree Other 1 shrubby seedling

Non-Native Points
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1.0     INTRODUCTION

The Joint Water Pollution Control Plant (JWPCP) marshland is located in the city of Carson, Los

Angeles County, California.  It is bounded by a concrete flood control channel (the Wilmington

Drain) and the Harbor Freeway to the west, commercial development and Sepulveda Boulevard

to the north, JWPCP wastewater treatment facilities and Figueroa Street to the east, and the

Atchison, Topeka & Santa Fe Railroad line and JWPCP facilities to the south.

The marshland is owned and managed by the County Sanitation Districts of Los Angeles County

(Districts).  Proposed expansion of secondary treatment facilities at the JWPCP property was

included in the Districts' final program environmental impact report (EIR) for the Joint Outfall System

2010 Master Facilities Plan (Jones & Stokes Associates 1995).  As mitigation for potential impacts

associated with construction and operation of the proposed secondary treatment digesters,

preparation and implementation of a Marshland Management Plan (MMP) was required by the EIR

(Mitigation Measure 11-2).  The purpose of the MMP would be to maintain and enhance the wildlife

and habitat value of the JWPCP marsh site.  Specific requirements of the EIR were to:

• Establish a cooperative agreement with Los Angeles County Flood Control District for

access to water from and disposal of marsh water to the Wilmington Drain;

• Maintain or enhance the habitat quality of the freshwater marsh by managing the flow to and

water quality of the marsh site;

• Enhance riparian forest by gradual replacement of non-native trees with native trees and

native shrubs;

• Convert ruderal habitat to native riparian forest and scrub habitat through weed

management and the installation of native riparian trees and shrubs; and

• Prepare and implement short-term and long-term monitoring programs that include specific

success criteria; methods for measuring success of native vegetation establishment and

levels of wildlife use; and provisions for remedial actions.

In April 1996, a Marshland Management Plan was proposed (Jones & Stokes Associates).

However, planned operation of the marsh resulted in unforeseen adverse impacts to the

constructed digesters (groundwater rise resulted in a potential loss of structural integrity), and the

MMP was never fully implemented.  A new Marshland Enhancement Project (Project) has since

been proposed (WRA 2004).  The new Project has been designed to uphold the goals of the

previous MMP, but incorporates more comprehensive enhancement measures and has also been

designed to avoid adverse impacts to adjacent JWPCP facilities.

The purpose of this report is to describe the existing wildlife resources within the JWPCP site to

serve as a baseline for understanding potential restoration opportunities and constraints, and for

identifying any impacts that may be associated with the proposed enhancement.



2

A wildlife habitat assessment provides general information on the potential presence of sensitive

species.  The assessment is not an official protocol level survey for listed species that may be

required for project approval by local, state, or federal agencies.  However, specific findings on the

occurrence of any species may require that protocol surveys be conducted.  This assessment is

based on information available at the time of the study and on site conditions that were observed

on the date of the site visit. 

1.1 General Study Area Description

The Joint Water Pollution Control Plant (JWPCP) marshland is located in the city of Carson, Los

Angeles County, California.  It is bounded by a concrete flood control channel (the Wilmington

Drain) and the Harbor Freeway to the west, commercial development and Sepulveda Boulevard

to the north, JWPCP wastewater treatment facilities and Figueroa Street to the east, and the

Atchison, Topeka & Santa Fe Railroad line and JWPCP facilities to the south.

Habitat types observed on-site during the assessment included freshwater marsh, riparian

woodland, and grassland/upland areas.  Marshland was present in two areas in the south-central

and northeast portions of the site.  Riparian trees and shrubs were primarily located along drainage

courses; a few additional willows were located in other areas and a narrow band of mulefat was

present along the road in the northwest portion of the site.  Upland areas were present along the

western border of the site between the marsh and the access road, and along the eastern border

of the site between the riparian community and the digesters.  In addition, the entire northeast

portion of the site between the marsh and the access road is upland, dominated by non-native

species. 

1.2 Regulatory Background

Special status species include those plants and wildlife species that have been formally listed,

are proposed as endangered or threatened, or are candidates for such listing under the federal

Endangered Species Act (ESA) or California Endangered Species Act (CESA).  These Acts

afford protection to both listed and proposed species.  In addition, California Department of Fish

and Game (CDFG) Species of Special Concern, which are species that face extirpation in

California if current population and habitat trends continue, and U.S. Fish and Wildlife Service

(USFWS) Species of Concern are considered special status species.  Although California and

USFWS Species of Concern generally have no special legal status, they are given special

consideration under the California Environmental Quality Act (CEQA).  In addition to regulations

for special status species, most birds in the United States, including non-status species, are

protected by the Migratory Bird Treaty Act of 1918.  Under this legislation, destroying active

nests, eggs, and young is illegal.  Plant species on California Native Plant Society (CNPS) Lists

1 and 2 are also considered special status plant species.  Impacts to these species are

considered significant according to the California Environmental Quality Act (CEQA).  The

CNPS List 3 and 4 plants have little or no protection under CEQA, but are included in this

analysis for completeness.  (The assessment may also include species of local concern as

indicated by the USFWS list for the quad/county, or as designated by a City or County).
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2.0     METHODS

On August 3, 2005, the Study Area was traversed on foot to determine if existing conditions

provided suitable habitat for any special status wildlife species, and to identify species that are

currently in the Study Area.  All wildlife species encountered were recorded, and are

summarized in Appendix B.

2.1 Special Status Species

2.1.1 Literature Review

Potential occurrence of special status species in the Study Area was evaluated by first

determining which special status species occur in the vicinity of the Study Area through a

literature and database search.  Database searches for known occurrences of special status

species included the Torrance 7.5 minute USGS quadrangle and the eight surrounding USGS

quadrangles.  The following sources were reviewed to determine which special status and

common wildlife species have been documented to occur in the vicinity of the Study Area:

• California Natural Diversity Database records (CNDDB) (CDFG 2005)

• CDFG publication “California’s Wildlife, Volumes I-III” (Zeiner et al. 1990)

• CDFG publication “Amphibians and Reptile Species of Special Concern in California”

(Jennings and Hayes 1994)

• Dominguez Watershed Management Master Plan (County of Los Angeles Department of

Public Works 2004)

• Marshland Management Plan, Joint Water Pollution Control Plant, Carson, California

(Jones & Stokes Associates 1996)

• Joint Water Pollution Control Plant Marshland Enhancement Project, Biological Resources

(WRA 2005)

2.1.2 Site Assessment

A site visit was conducted to search for suitable habitats within the Study Area for those species

identified as occurring within the vicinity.  Potential for special status species to occur in the

Study Area was then evaluated according to the following criteria:

(1) Not Present. Habitat on and adjacent to the site is clearly unsuitable for the species

requirements (foraging, breeding, cover, substrate, elevation, hydrology, plant community,

site history, disturbance regime). 

(2) Low Potential.  Few of the habitat components meeting the species requirements are

present, and/or the majority of habitat on and adjacent to the site is unsuitable or of very poor

quality.  The species is not likely to be found on the site.

(3) Moderate Potential.  Some of the habitat components meeting the species requirements

are present, and/or only some of the habitat on or adjacent to the site is unsuitable.  The

species has a moderate probability of being found on the site.
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(4) High Potential.  All of the habitat components meeting the species requirements are

present and/or most of the habitat on or adjacent to the site is highly suitable.  The species

has a high probability of being found on the site.

(5) Present.  Species is observed on the site or has been recorded (i.e. CNDDB, other

reports) on the site recently.

Appendix A presents the special status wildlife species with a potential to occur within the Study

Area, their habitat requirements, and a rating of potential for occurrence.

3.0     RESULTS AND DISCUSSION

3.1 Plant Communities

Emergent Freshwater Marsh  Unlike typical marsh systems, the JWPCP marshland is composed

of primarily one plant zone, tall emergent marsh, dominated by native California tule (Scirpus

californicus) with one small patch of cattail (Typha sp.) in the northern portion of marsh.  No cattail

was observed in the southern portion, but most of the southern marsh area was not traversed.

Several large shrubby arroyo willows were observed within the southern marsh on patches of

slightly higher ground.  Some seasonal wetland vegetation was present around edges of the marsh,

including rough cocklebur, curly dock, and Bermuda grass (Cynodon dactylon), but the wetland

edge was more often abruptly separated from adjacent herbaceous upland vegetation with no

seasonal transition. Small seasonal wetland areas were not mapped separately from emergent

marsh.

Riparian Woodland  The primary riparian corridor is located along the eastern edge of the site and

included a small tributary at the north end.  The corridor extends from the NE corner of the site

along the eastern edge to the SE corner.  At this point, the riparian community ends; however the

channel continues along the southern edge of the site and empties into Wilmington Drain through

an outlet at the SW corner.

The northern portion of the primary riparian corridor (above the confluence) is dominated by native

trees and shrubs; however, below the confluence natives are co-dominate with non-natives.  Willow

trees were the dominant native species observed, primarily Goodding and arroyo willow (Salix

gooddingii, S. lasiolepis), although mulefat shrubs (Baccharis salicifolia) were also frequent.  Non-

native trees included eucalyptus (Eucalyptus sp.), Peruvian pepper tree (Schinus molle), fan palm

(Washingtonia sp.), and date palm (Phoenix sp.).  A few seasonal wetland plants were observed

including rough cocklebur (Xanthium strumarium), curly dock (Rumex crispus), and fat-hen (Atriplex

triangularis), but overall there was little to no herbaceous wetland understory.

The west-east tributary originates at a pump station located on the western edge of the site and

flows east until it joins the main corridor.  This channel has fewer trees and, therefore, more patchy

canopy cover than the main channel.  The tributary is dominated by non-natives and ornamentals

including eucalyptus, fan palm, European olive (Olea europaea), ash (Fraxinus sp.), tree of heaven

(Ailanthus altissima), castor bean (Ricinus communis), and pampas grass (Cortaderia sp.).  A

portion of the channel is vegetated by native emergent marsh, and a few seasonal wetland plants
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such as tall flatsedge (Cyperus eragrostis), rough cocklebur, and curly dock were observed in the

understory.  However, a majority of the understory and adjacent vegetation was composed of non-

native upland species, indicating that hydrology in this channel is typically short-lived.

Patches of coastal sage (Artemisia californica), coyote brush (Baccharis pilularis), and herbaceous

upland plants inter-graded with riparian vegetation along the eastern edge of the marshland, usually

in areas where adjacent banks and terraces were at significantly higher elevation than the channel.

Non-Native Grassland/ Upland  Upland habitat occupies most of the site and consists of several

different vegetation types including: non-native annual grassland; ruderal areas dominated by

weedy or non-native upland herbs, trees and/or shrubs; small areas of native coastal sage scrub;

and unvegetated areas.  To the west and north of the emergent marsh, the upland is ruderal and

is vegetated almost entirely by non-native species.  Two dense patches of poison hemlock (Conium

maculatum) were found; however, it should be noted that this species was distributed throughout

upland areas of the site along with other non-native annual species including black mustard

(Brassica nigra), fennel (Foeniculum vulgare), wild radish (Raphanus sativus), horseweed (Conyza

sp.), bull thistle (Cirsium vulgare), and non-native annual grasses.

A dense grove of fan palms was located along the northern edge of the marshland and two patches

of castor bean in the southwest corner; however non-native trees and shrubs were present

throughout upland areas.  Non-natives present in uplands included adults and seedlings of

eucalyptus, fan palm, date palm, castor bean, European olive, and myoporum (Myoporum laetum).

Upland habitat on the eastern border of the site was located along an embankment between

riparian habitat and the new digesters.  Portions of this area were vegetated with many of the same

non-native annuals, shrubs and trees as other upland areas; however, some patches of native

coastal sage and coyote brush were also present.  The entire upper slope of the embankment had

been seeded with an erosion-control grass and wildflower mix.  In addition, several planted

seedlings of coast live oak (Quercus agrifolia) and cottonwood (Populus sp.) were present along

the embankment. 

A patch of native mulefat is present along the access road near the pump station.  Other native

species observed in uplands include small patches and individuals of coyote brush and coastal

sage.  All upland areas west and north of marsh areas were dominated by non-native vegetation.

3.2 Special Status Species

Forty special status species of wildlife have been documented in the general vicinity of the JWPCP

marshland (Appendix A).  Most of these are found in habitats dissimilar to existing habitats of the

marshland (e.g., coastal dune, lagoon, coastal bluff, salt marsh, perennial stream, perennial lake

or pond, chaparral, desert, woodland, and forested habitats).  On-site habitats are marginally

suitable for the remaining species; however, the JWPCP marshland is not likely to actually support

these species due to the limited extent (e.g., patches of coastal sage do not constitute sufficient

habitat), poor quality (e.g., grassland dominated by non-native plant species), and/or isolated nature

of available on-site habitats.
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No federal or state listed wildlife species have ever been observed at the JWPCP marshland, and

none are thought to be present due to the unsuitability of the habitat and/or urbanization

surrounding the marshland which would form a barrier to dispersion.  No non-listed special status

wildlife species have been observed at the JWPCP marshland.

 

3.3  Other Wildlife

Twenty-eight species of wildlife have been documented to occur in or adjacent to the Study Area

during this and other studies conducted at the marshland (Appendix B).  All of the wildlife observed

in the Study Area are commonly found species, and many are adapted to occupying disturbed or

urban areas.  No special status wildlife species were observed.

4.0     CONCLUSION

No special status wildlife species are likely to occur in the Study Area due to poor habitat conditions

and isolation from larger areas of suitable habitat.  The proposed enhancement project is unlikely

to impact special status wildlife species.

Several common wildlife species have been documented to occur in the Study Area, including 13

birds that likely breed in the various habitats at the marshland site (Appendix B).  Although

conducted during the non-breeding season, the proposed ground disturbance and vegetation

removal associated with the enhancement project will temporarily remove breeding habitat for some

of these species in the following year.  It is expected that most of these birds will disperse and find

suitable nesting sites in nearby landscaping and other vegetated areas, such as vegetation along

the Wilmington Drain and Lomita Marsh to the south (Table 1).  The emergent marsh will be

avoided and will remain largely intact, providing breeding habitat for blackbirds, song sparrow, and

common yellowthroat.  As the habitat develops, an increasing diversity of wildlife will occur within

the Study Area, including open water species such as waterfowl and coots. 
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Table 1.  Species observed during this and other studies that may nest in the Study Area, and potential

alternative nesting areas during the enhancement project.

SPECIES Typical Breeding Habitat and Existing

Breeding Habitat in Study Area

Alternate Breeding Habitat in

Project Vicinity During

Temporary Habitat Loss

mallard usually on ground in concealing

vegetation, often far from water; most of

Study Area provides suitable nesting

habitat

avoided emergent vegetation,

vegetated areas along Drain

mourning dove nest usually located in a tree or shrub, and

occasionally on the ground in open

habitats; most of Study Area provides

suitable nesting habitat

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

Anna’s hummingbird nest usually on branch of tree or shrub,

sometimes in vines, on wires, and under

eaves; most of Study Area provides

suitable nesting habitat

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

western scrub-jay nest usually in tree or shrub; riparian

woodland provides suitable nesting habitat

in Study Area

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

marsh wren nest placed in cattails or tules avoided emergent vegetation

bushtit nest usually in tree or shrub; riparian

woodland provides suitable nesting habitat

in Study Area

vegetated areas along railroad

ROW and Wilmington Drain

northern mockingbird nest typically placed in dense shrub or

tree; riparian woodland provides suitable

nesting habitat in Study Area

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

California towhee nest typically placed in dense shrub or

tree; riparian woodland provides suitable

nesting habitat in Study Area

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

song sparrow nest usually on ground in clump of

vegetation and sometimes in shrubs and

marsh vegetation; riparian woodland and

emergent vegetation provide suitable

nesting habitat in Study Area

avoided emergent vegetation
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common yellowthroat nest is placed low in wetland vegetation

and willow thickets; emergent vegetation

provides suitable nesting habitat in Study

Area

avoided emergent vegetation

Bullock’s oriole nest placed in tall trees, including palms in

residential areas; trees in Study Area

provide suitable nest sites

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

house finch nest placed in various sites, including

trees, palms, ivy, planters, and natural or

man-made cavities; suitable nest sites are

present in palms and riparian woodland

within Study Area

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development

American goldfinch nest usually placed in shrubs or trees;

riparian woodland in Study Area provides

suitable nesting habitat

vegetated areas along railroad

ROW, Drain, and in landscaping

of commercial and residential

development
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Appendix A.  Special Status animal and plant species that may occur, or are known to occur, in the vicinity of the JWPCP marshland.   List

compiled from a search of CDFG Natural Diversity Database (CDFG 2005) occurrence records for the Torrance, Venice, Redondo Beach, San

Pedro, Long Beach, South Gate, and Inglewood 7.5 minute USGS quadrangles, CDFG County lists for Los Angeles County and other available

biological literature for the region.

SPECIES STATUS HABITAT HABITAT SUITABILITY

Invertebrates

Tryonia imitator

mimic tryonia

FSC Inhabits coastal lagoons, estuaries, and salt marshes, found

only in submerged areas in a variety of sediment types, able

to withstand a wide range of salinities.

Not Present.  No coastal lagoon or

salt marsh habitat is present in

Project Area.

Cicindela hirticollis

gravida

sandy beach tiger beetle

FSC

In habits areas adjacent to non-brackish water along the

coast from San Francisco Bay to northern Mexico, found in

clean, dry, light-colored sand in the upper zone. 

Subterranean larvae prefer moist sand not affected by wave

action.

Not Present.  No coastal dune

habitat is present in Project Area.

Cicindela senilis frosti

tiger beetle FSC

Inhabits the marine shoreline, form central California coast to

the salt marshes of San Diego, found in dark-colored mud in

the lower zone and in dried salt pans in the upper zone.

Not Present.  No marine shoreline

habitat is present in Project Area. 

Host plant has not been observed on-

site.

Coelus globosus

globose dune beetle FSC

Inhabits coastal sand dunes from Sonoma County to Mexico,

found in foredunes and sand hummocks; it burrows beneath

the sand surface and is most common beneath dune

vegetation.

Not Present.  No coastal dune

habitat is present in Project Area.

Onychobaris langei

Lange’s El Segundo

Dune weevil

FSC

Known only from El Segundo dunes. Not Present.  No dune habitat is

present in Project Area.

Trigonoscuta dorothea

dorothea

Dorothy’s El Segundo

Dune weevil

FSC

Coastal sand dunes in Los Angeles County. Not Present.  No coastal dune

habitat is present in Project Area.

Brennania belkini

Belkin’s dune tabanid fly

FSC Inhabits coastal sand dunes of southern California. Not Present.  No coastal dune

habitat is present in Project Area.
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Danaus plexippus

monarch butterfly none

(wintering sites)  Winter roost sites extend along the coast

from Mendocino to Baja California, Mexico.  Roosts located

in wind-protected tree groves (eucalyptus, Monterey pine,

cypress), with nectar and water sources nearby.

Not Present.  Trees present in

Project Area not preferred roost

types.  Site is isolated from the coast

and suitable roost areas by urban

development.

Eucosma hennei

Henne’s eucosman moth FSC

Endemic to the El Segundo Dunes (type locality), Los

Angeles County.  Larval foodplant is Phacelia ramosissima

var. austrolitoralis (branching phacelia), larvae can be found

on woody stems and upper root parts.

Not Present.  No coastal dune

habitat is present in Project Area. 

Host plant has not been observed on-

site.

Euphilotes battoides allyni

El Segundo blue butterfly

FE Restricted to remnant coastal dune habitat in southern

California.  Host plant is Eriogonum parvifolium  (sea-cliff

buckwheat), larvae feed only on the flowers and seeds; used

by adult as major nectar source.

Not Present.  No coastal dune

habitat is present in Project Area. 

Host plant has not been observed on-

site.

Glaucopsyche lygdamus

palosverdesensis

Palos Verdes blue

butterfly

Restricted to the cool, fog-shrouded, seaward side of PalosFE

Verdes hills, Los Angeles Co.  Host plant is Astragalus

trichopodus var. lonchus (Santa Barbara milk-vetch).

Not Present.  No seaside habitat is

present in Project Area.  Host plant

has not been observed on-site.

Panoquina errans

wandering (saltmarsh)

skipper

FSC

Southern California coastal salt marshes, requires moist salt

grass for larval development.

Not Present.  No coastal salt marsh

habitat is present in Project Area.

Fishes

Gila orcutti 

Arroyo chub

CSC Arroyo chubs are found in the Los Angeles Basin south

coastal streams in slow-moving or backwater sections of

warm to cool (10-24 C) streams with mud or sand

substrates.  Feed heavily on aquatic vegetation and

associated invertebrates.

Not Present.  Suitable habitat not

available in flood control channel and

connectivity to other suitable

waterways lacking.

Gila bicolor mohavensis

Mohave tui chub

FE, SE Endemic to the Mohave River Basin, adapted to alkaline,

mineralized waters.  Needs deep pools, ponds, or slough-

like areas and vegetation for spawning.

Not Present.  No connection to

Mohave River basin to allow dispersal

into Project Area.  Marsh water is

either pumped in from man-made

flood control channel (Wilmington

Drain) or comes from precipitation.
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Reptiles and Amphibians

Emys (Clemmys)

marmorata pallida

southwestern pond turtle

FSC, CSC Occurs in perennial ponds, lakes, rivers, and streams with

suitable basking habitat and submerged shelter

Not Present.  Marsh habitat present

in Project Area is not perennial in

most years.  In addition, presence is

unlikely due to urbanization

surrounding the marsh which would

form a barrier to dispersal.

Spea (Scaphiopus)

hammondii 

western spadefoot toad

FSC, ST Elevations of occurrence 

extend from sea level to 1363 m (4500 ft) in the southern

Sierra foothills. This species occurs primarily in grassland

situations, but occasional populations also occur in valley-

foothill hardwood woodlands. Adults remain in underground

burrows most of the year.

Low Potential.  Species has been

known to occur in habitats similar to

Project Area, however, isolation from

other suitable habitat areas makes

occurrence unlikely.

Phrynosoma coronatum

(blainvillei)

Coast (San Diego)

horned lizard

CSC Inhabits coastal sage scrub and chaparral in arid and semi-

arid climate conditions.  Prefers friable, rocky, or shallow

sandy soils.

Low Potential.  No true sage scrub

habitat present in Project Area,

however scattered sage and coyote

brush may supply marginal habitat. 

Site is isolated from other more

suitable habitats.

Birds

Gymnogyps californianus

California condor

FE, SE,

CFP

Endangered, permanent resident of the semi-arid, rugged

mountain ranges surrounding the southern San Joaquin

Valley.  Forages over wide areas of open rangelands, roosts

on cliffs and in large trees and snags. 

Not Present.  Suitable mountainous

terrain and foraging habitat not

available.

Aquila chrysaetos

golden eagle

CSC, CFP Found in rolling foothill and mountain areas, sage-juniper

flats, dessert.  Cliff-walled canyons provide nesting habitat in

most parts of range.

Not Present.  Suitable foothill or open

flat habitat is not available.  Nesting

habitat is not present in vicinity.
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Elanus leucurus 

white-tailed kite

FSC, CSC,

CFP

Year-long resident of coastal and valley lowlands.  Preys on

small diurnal mammals and occasional birds, insects,

reptiles, and amphibians.  Nests in trees.

Low Potential.  Limited foraging

habitat is available in open grassland

marsh areas.  Potential nesting trees

are also present.  Isolation from

natural habitat areas and surrounding

development limit suitability.

Haliaeetus leucocephalus

bald eagle

FPD, FT,

SE, CFP

Requires large bodies of water, or free-flowing rivers with

abundant fish adjacent snags or other perches.  Nests in

large, old-growth, or dominant live tree with open

branchwork.  Winter visitor in southern California.

Not Present.  Open water foraging

habitat and large trees for roosting

and nesting are are not available at

the Project Area.

Circus cyaneus 

northern harrier

CSC Found in open grasslands, prairies, and marshes.  Tend to

nest near water.

Low Potential.  Limited foraging

habitat is available in open grassland

and marsh areas.  Nesting shrubs

and vegetation are also available.  

Isolation from natural habitat areas

and surrounding development likely

preclude presence.

Buteo swainsoni 

Swainson’s hawk

FSC, ST Breeds in stands with few trees in juniper-sage flats, riparian

areas and oak savannah.  Requires adjacent suitable

foraging areas such as grasslands or grain fields supporting

rodent populations.

Not Present.  Open foraging habitat

is not available at the Project Area. 

Surrounding development further

limits suitability.

Accipiter cooperii

Cooper’s hawk

CSC Inhabits areas with dense tree stands or patchy woodlands. 

Usually nests in deciduous riparian areas or second-growth

conifer stands near streams. 

Low Potential.  Suitable woodland

habitat and foraging areas available. 

Isolation of Project Area from other

habitat areas and surrounding

development limit suitability.

Falco mexicanus 

prairie falcon

CSC Uncommon permanent resident and migrant that ranges

from southeastern deserts  northwest along the inner Coast

Ranges and Sierra Nevada.  Distributed from annual

grasslands to alpine meadows, but associated primarily with

perennial grasslands,  savannahs, rangeland, some

agricultural fields, and desert scrub areas.

Not Present.  Open grassland habitat

not present at Project Area.
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Laterallus jamaicensis

coturniculus

California black rail

ST, CFP Rarely seen, scarce, year long resident of saline, brackish,

and fresh emergent wetlands.  Dependent on upper zones of

saline emergent wetlands for nesting and refuge from high

tides.

Not Present  No coastal, sandy

nesting habitat is present. 

Freshwater marshland on-site is not

suitable for this species due to its

isolation from the coast.

Charadrius alexandrinus

nivosus

western snowy plover

FT, CSC (Nesting) Federal listing applies only to the Pacific coastal

population.  Sandy beaches, salt pond levees, and shores of

large alkali lakes.  Needs sandy, gravelly or friable soils for

nesting.

Not Present.  No coastal, sandy

nesting habitat is present at the

Project Area.

Charadrius montanus

mountain snowy plover

FSC, CSC Winter resident in short grasslands and plowed fields below

1000m.

Not Present.  Short grassland and/or

plowed field wintering habitat not

present at the Project Area.

Sterna antillarum browni

California least tern

FE, SE (Nesting colony)  Nests along the coast from San Francisco

Bay south to Northern Baja California.  Colonial breeder on

bare or sparsely vegetated , flat substrates such as sand

beaches, alkali flats, land fills, or paved areas.

Not Present.  No coastal, barren

nesting  habitat is present.

Athene cunicularia

burrowing owl

FSC, CSC (burrow sites)  Frequents open grasslands and shrublands

with perches and burrows. Dependent upon burrowing

mammals, most notably, the California ground squirrel.

Not Present.  Grassland and

shrubland habitats in Project Area are

limited to slopes and berms around

the marshland, however, may supply

marginal habitat.  Burrowing

mammals not likely to be present at

high enough concentration to support

owl.  Project Area is isolated from

other more suitable habitats.

Asio flammeus 

s hort-eared owl

 CSC Found in open, treeless areas with elevated sites for perches

and dense vegetation for roosting and nesting.  Tule

patches/tall grass needed for nesting and daytime seclusion.

Not Present.  Substantial open

grassland habitat not present at

Project Area.  Project Area is isolated

from other suitable habitats.

Cypseloides niger 

black swift

FSC, CSC Breeds in small colonies on cliffs behind or adjacent to

waterfalls in deep canyons and sea-bluffs above surf. 

Forages widely.

Not Present.  Isolation and presence

of surrounding developed areas limits

the potential that this species may

forage over the Project Area.
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Vireo bellii pusillus

 Least Bell’s vireo

FE, SE Summer resident of southern California.  Nests placed along

margins of bushes or on twigs projecting into pathways,

usually willow, baccharis, mesquite.  Found in low riparian in

vicinity of water.

Low Potential.   Some riparian

habitat available but lack of summer

water makes habitat less suitable,

and isolation of Project Area by

surrounding development makes this

species use of such habitat unlikely.

Polioptila californica

californica

California coastal

gnatcatcher

FT, CSC Obligate, permanent resident of coastal sage scrub below

2500 ft. in southern California.  Frequents low, coastal sage

scrub in arid washes, on mesas and slopes.

Not Present.  No true sage scrub

habitat present in Project Area. 

Although not ideal, scattered sage

and coyote brush may supply

marginal habitat.  Not likely to be

present because Project Area is

isolated from other more suitable

habitats.

Icteria virens 

yellow-breasted chat

CSC An uncommon summer resident and migrant in coastal

California and in foothills of the Sierra Nevada. Found up to

about 1450 m (4800 ft) in valley foothill riparian, and up to

2050 m (6500 ft) east of the Sierra Nevada in desert riparian

habitats.

Not Present.  Desert riparian habitat

not available. Project Area is isolated

from other natural habitats.

Aimophila ruficeps

canescens

southern California

rufous-crowned sparrow

CSC Occupies coastal sage scrub habitat in southern California. Not Present.  Coastal sage scrub

habitat is not available at the Project

Area.

Passerculus

sandwichensis beldingi

Belding’s savannah

sparrow

SE Mid- to upper-littoral zones of coastal salt marshes.  Nests in

Salicornia on and about margins of tidal flats.

Not Present.  No coastal salt marsh

habitat is present in Project Area.

Agelaius tricolor

tricolored blackbird

FSC, CSC Nests near freshwater marsh with dense emergent

vegetation near trees and shrubs; also may nest in thickets;

wanders widely in winter.

Low Potential.  Marsh habitat

present in Project Area is not

perennial in most years; Study Area

provides poor foraging habitat.
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Mammals

Perognathus

longimembris pacificus 

Pacific pocket mouse

FE, CSC Inhabits the narrow coastal plains from the Mexican border

north to El Segundo, Los Angeles Co. Seems to prefer soils

of fine alluvial sands near the ocean, but much remains to be

learned about the species’ habitat requirements.

Not Present.  No coastal plain habitat

present, and Project Area is isolated

from other more suitable coastal

habitats by urban development which

acts as a barrier to dispersal.

Neotoma lepida

intermedia

San Diego desert woodrat

FSC, CSC Coastal southern California from San Diego to San Luis

Obispo Counties.  Prefers moderate to dense canopies,

particularly abundant in rock outcrops and rocky cliffs and

slopes. 

Not Present.  No rocky outcrop

habitat present, and Project Area is

isolated from other more suitable

habitats by urban development which

acts as a barrier to dispersal.

*Key to status codes used above:

FE Federal Endangered

FT Federal Threatened

FC Federal Candidate

FCS Federal Species of Concern

SE State Endangered

ST State Threatened

SR State Rare

CSC California Department of Fish and Game (CDFG) Species of Special Concern

CFP CDFG Fully Protected Animal
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APPENDIX B.  Wildlife species observed within and/or adjacent to the Study Area.

Species Study Area Habitat

Association

Source Comments

MAMMALS

Botta’s pocket gopher

Thomomys bottae

non-native

grassland/upland

WRA Aug. 2005; JSA

Apr. 1996

abundant in region in

relatively undisturbed

uplands

California ground squirrel

Spermophilus beecheyi

non-native

grassland/upland

JSA Apr. 1996 abundant in region

striped skunk

Mephitis mephitis

non-native

grassland/upland;

riparian forest

WRA Aug. 2005; JSA

Apr. 1996

scat observed in

upland areas

BIRDS

great egret

Ardea alba

Wilmington Drain County of Los Angeles

2004

likely feeds on

mosquitofish and

treefrog larvae in

Drain

snowy egret

Egretta thula

Wilmington Drain WRA Aug. 2005 likely feeds on

mosquitoes and

treefrog larvae in

Drain

mallard

Anas platyrhynchos

Wilmington Drain WRA Aug. 2005 several observed

feeding in Drain

American kestrel

Falco sparverius

riparian forest JSA Apr. 1996 no suitable nesting

cavities in Study Area

barn owl

Tyto alba

non-native

grassland/upland

WRA Aug. 2005 pellets found below

possible palm tree

roost; typically nests in

crevices

mourning dove

Zenaida macroura

riparian woodland; non-

native grassland/upland

WRA Aug. 2005; JSA

Apr. 1996; County of

Los Angeles 2004

abundant in region;

often nests in

developed areas

rock dove

Columba livia

riparian woodland; non-

native grassland/upland

JSA Apr. 1996 abundant in region;

non-native species

Anna’s hummingbird

Calypte anna

riparian woodland WRA Aug. 2005;

County of Los Angeles

2004

common in region;

nectar sources appear

poor in Study Area;

often nests in

developed areas

belted kingfisher

Ceryle alcyon

Wilmington Drain JSA Apr. 1996 likely feeds on

mosquitofish and

treefrog larvae in

Drain

black phoebe

Sayornis nigricans

Wilmington Drain;

emergent freshwater

marsh

WRA Aug. 2005; JSA

Apr. 1996

common in region;

likely nests within

Drain culverts
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western scrub-jay

Aphelocoma californica

riparian forest JSA Apr. 1996 common in most

habitats in region;

often nests in

developed areas

barn swallow

Hirundo rustica

emergent freshwater

marsh; Wilmington

Drain

WRA Aug. 2005; JSA

Apr. 1996

common in region;

likely nests within

Drain culverts or

nearby buildings

marsh wren

Cistothorus palustris

emergent freshwater

marsh

JSA Apr. 1996 probably nests within

emergent marsh of

Study Area

bushtit

Psaltriparus minimus

riparian woodland WRA Aug. 2005 common in region;

likely nests within

riparian woodland

northern mockingbird

Mimus polyglottos

riparian woodland JSA Apr. 1996 common in region;

likely nests within

riparian woodland

European starling

Sturnus vulgaris

riparian woodland; non-

native grassland/upland

County of Los Angeles

2004

abundant in region;

non-native species

California towhee

Pipilo crissalis

riparian woodland; non-

native grassland/upland

County of Los Angeles

2004

common in region;

likely nests within

riparian woodland

song sparrow

Melospiza melodia

emergent freshwater

marsh; riparian

woodland

WRA Aug. 2005;

County of Los Angeles

2004

common in region;

likely nests within

riparian woodland and

emergent freshwater

marsh

common yellowthroat

Geothlypis trichas

emergent freshwater

marsh

County of Los Angeles

2004

possibly nests within

emergent marsh of

Study Area

Bullock’s oriole

Icterus bullockii

riparian woodland WRA Aug. 2005 common; nests in

palms and other trees,

often in developed

areas

house finch

Carpodacus mexicanus

riparian woodland; non-

native grassland/upland

WRA Aug. 2005; JSA

Apr. 1996; County of

Los Angeles 2004

common in most

habitats in region;

often nests in

developed areas

American goldfinch

Carduelis tristis

non-native

grassland/upland

WRA Aug. 2005;

County of Los Angeles

2004

common in region;

likely nests within

riparian woodland

REPTILES

western fence lizard

Sceloporus occidentalis

non-native

grassland/upland

WRA Aug. 2005 abundant in upland

habitats in region

INVERTEBRATES
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western tiger swallowtail

Papillo rutulus

riparian woodland WRA Aug. 2005 willows are host plants

cabbage white

Pieris rapae

non-native

grassland/upland

WRA Aug. 2005 host plants include

many species in

Mustard Family
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To: George Salvaggio 
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RE:  Hydrological Analysis and Evaluation of the Pump Station and Outlet Weir  

for the Joint Water Pollution Control Plant (JWPCP) Marshland Enhancement Project 
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This memorandum summarizes the hydrological analysis and evaluation of the pump station and 
outlet weir that has been conducted by Noble Consultants Inc. (NCI) to assist in the design of the 
marsh and the development of an operational plan for the Joint Water Pollution Control Plant 
(JWPCP) Marshland Enhancement Project.  Wetland Research Associates (WRA) developed 
several preliminary plan alternatives for the enhancement project.  NCI was involved in 
reviewing the preliminary plans and providing comments and suggestions with regard to the plan 
revisions.  The selected alternative was then considered for further detailed hydrological analysis 
and evaluation.  For comparison, an analysis was also performed for the existing marshland 
conditions.  The analysis evaluated marsh configuration, open water surface area and storage 
volume, the inlet pump station and inlet operation, the outlet weir and operation, and water 
circulation and water quality within the marsh. 
 
In this analysis, elevations of control structures were obtained from as built drawings and survey.  
Except where noted in this report, the difference between the elevations is insignificant.  
Surveyed elevations ultimately should be considered existing conditions.  However, the analyses 
and discussion are based on as built elevations because it was a more complete data set. 
 
1. SITE CONDITIONS 
 
The JWPCP marsh in Carson, California consists of natural and disturbed habitats surrounded by 
urban land uses.  Figure 1 is a contour map of the site based on a topographic survey conducted 
in the summer of 2002.  Discrete channels, islands and relatively flat areas are found in the 
marsh. The main hydrological channel on the east side of the marsh is as low as 15 feet MSL, 
while the elevation of the islands reaches 24 feet MSL.   
 
Figure 2 shows the topography based on the proposed enhancement plan developed by WRA.  
The proposed marsh consists of a meandering, centralized flow channel in the west, an emergent 
marsh in the middle and south, high land in the east, and isolated islands.  The meandering main 
channel consists of a sediment basin at the inlet with a bottom elevation of 14 feet MSL, and five 
open water ponds with a bottom elevation of 12 feet MSL.  The ponds are connected by channels 
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with a bottom elevations ranging between 15 and 16 feet MSL.  The longitudinal profile of the 
meandering channel is shown in Figure 3.   
 
2. WATER SURFACE AREA AND STORAGE VOLUME  
 
The open water surface area and storage volume for different water surface elevations were 
calculated using the existing and proposed topography.  The results of the calculations are shown 
in Figure 4 and Table 1. 
 

Table 1.  Water Surface Area and Storage Volume 
 

Water Surface Area (acres) Storage Volume (acre-ft) Water Surface Elevation 
(ft, MSL) Existing Proposed Existing Proposed 

16.00 0.8 1.8 0.1 4.7 
16.93 

(Outlet Toggle Gate) 1.5 2.5 0.5 6.4 

17.00 1.7 2.7 0.5 6.6 
18.00 4.6 5.5 2.2 10.2 
19.00 7.4 6.2 6.7 15.8 
19.34 

(Existing Pump Shutoff) 7.9 6.3 8.8 17.9 

20.00 
(Proposed Water Level) 8.5 6.9 13.3 22.1 

20.18 
(Outlet Weir Crest) 8.7 6.9 14.7 23.3 

24.18 
(Marsh Perimeter Road) 10.7 10.7 52.6 58.4 

 
The open water surface area will decrease from 7.9 acres for the existing marsh at a high water 
level of 19.34 feet MSL to 6.9 acres for the proposed marsh at a design water level of 20 feet 
MSL.  This reduction is due to the required decrease in water surface area to obtain the 200-foot 
setback from the plant digesters.  Conversely, the open water surface area will increase from the 
existing condition to the proposed plan at the low water level.  At the outlet toggle gate elevation 
of 16.93 feet MSL (lowest level the marsh can be drained to exclusive of infiltration, 
evaporation, or pumping), the open water surface area will increase from 1.5 acres for the 
existing condition to 2.5 acres for the proposed plan.  The increase in water surface area will 
occur until a water elevation of approximately 18 feet MSL as shown in Figure 4. 
 
The proposed plan would significantly increase the storage volume of the marsh by creating open 
water habitat in the form of a channel distribution system and deep ponds.  The storage volume 
would be approximately 22.1 acre-feet at the design water level of 20 feet MSL for the proposed 
plan compared to 8.8 acre-feet at the pump shutoff level of 19.34 feet MSL for the existing 
condition.  If the pump was reprogrammed to shut off at 20 feet MSL, the existing storage 
volume would be 13.3 acre-feet, still significantly less than the proposed plan. 
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Figures 5 and 6 show the water depth for different water levels for the existing condition and for 
the proposed plan, respectively.  Also shown on the figures is the 200-foot setback line from the 
digesters.  It can be seen that the proposed plan would eliminate standing water within 200 feet 
of the digester and result in a much more centralized flow path with regular flow conditions 
compared to the existing condition. 
 
3. INLET OPERATION AND FLOW CONDITIONS 
 
Inlet Structures and Operations 
 
The existing pump/gravity-flow facility was constructed during the mid-1970s to provide water 
to the marsh.  The pump system can be controlled by a series of water level sensors or can be 
operated manually.  Our analysis assumed an automatic operation.  Currently, it is turned off 
until the marsh is reconfigured to prevent “floating” of the new plant digester tanks.  The pump 
system operates when the water surface elevation in the East Channel of the Wilmington Drain is 
lower than 15.68 feet MSL.  Historically, the pump system was programmed (see Jones and 
Stokes1) so that it activated when the water level in the sump exceeded 12.68 feet MSL (5 feet of 
water in the sump), and operated until the water level in the sump dropped to 10.51 feet MSL 
(approximately 2.8 feet of water in the sump) or until the water level in the marsh increased to an 
elevation of 19.34 feet MSL.   
 
Gravity flow occurs and water enters the marsh through a 36-inch diameter flap gate when the 
water surface elevation exceeds 17.68 feet MSL in the Wilmington Drain1.  A flap gate is located 
at the outlet of the pipe to prevent water from leaving the marsh through the gravity pipe.  A 
photograph of the 6-inch diameter pump outlet and the flap gate at the marsh inlet is shown in 
Figure 7.  Table 2 lists the key operational elevations for the inlet structure. 
 

Table 2.  Inlet Structure Elevations 
 

Elevation (feet, MSL) Description 
As built Surveyed 

36” RCP inlet at Wilmington Drain (invert) 14.00 − 
36” RCP outlet at marsh (invert) 17.68 17.79 
6” pump discharge pipe outlet at marsh (invert) 20.93 − 
12” sump inlet #1 11.68 − 
12” sump inlet #2 9.68 − 
Bottom of sump 7.68 − 

 
The proposed design water level for the marsh is 20 feet MSL.  The invert elevation of the 6-inch 
diameter pump discharge pipe outlet to the marsh is 20.93 feet MSL.  The pump is currently 
programmed to shutoff when the water level in the marsh reaches an elevation of 19.34 feet 
MSL.  Hence, the pump operation needs to be modified to meet the design water level of 20 feet 
MSL. 
 
                                                 
1 Source: Marshland Management Plan, Joint Water Pollution Control Plant, Carson, California. Prepared for 
County Sanitation Districts of Los Angeles County by Jones & Stokes Associates, Inc. 
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Based on our two site visits that were conducted in November, 2003 and April, 2004, the pump 
seems to be able to operate utilizing base flow in the Wilmington Drain.  However, further 
information about the flow condition in the drain is required in order to verify the feasibility of 
operating the pump year-round using base flow for the proposed plan.    
 
Gravity Flow through the Inlet Structure  
 
No detailed information is available on how often and the duration stormwater runoff flows by 
gravity into the marsh.  However, the County Sanitation Districts of Los Angeles County 
(LACSD) estimated the annual occurrence of gravity flow over the past seven years2.  The 
results are presented in Table 3.  In the analysis a range (maximum and minimum) of potential 
gravity flow events was estimated.  The maximum number of events was determined by a 
limiting rainfall value of 0.2 inches, i.e., gravity flow into the marsh occurs if the rainfall is at 
least 0.2 inches.  Similarly, the minimum number of events was determined by a limiting rainfall 
value of 0.7 inches. 
 

Table 3.  Estimated Occurrence of Gravity Flow into the Marsh 
 

Annual Occurrence Year 
Maximum  Minimum  

1997 – 1998 28 14 
1998 – 1999 12 1 
1999 – 2000 13 6 
2000 – 2001 21 7 
2001 – 2002 6 1 
2002 –2003 12 8 
2003 - 2004 3 1 

 
The LACSD also collected data for water depths in the Wilmington Drain during four rain events 
in early 20042.  The results are presented in Table 4.  The water level in this table was derived by 
adding the measured water depth in the channel to the bottom elevation of the drain at 
approximately 14 feet MSL.  It is noted that during three of the four events the water surface 
elevation in the Wilmington Drain exceeded 17.68 MSL (water depth deeper than 3.68 feet) 
when stormwater enters the marsh via gravity flow.  However, the highest water level in the 
drain only reached 18.20 feet MSL.  This suggests a water depth of only 6 inches in the 36-inch 
diameter pipe.  Additionally, gravity flow only occurred during one or two hours of each event. 
 
This limited data indicates that an insignificant amount of water enters the marsh through gravity 
flow.  Hence, the operation of the pump facility will be the main method to provide water to the 
marsh. 
 
 
 
 
 
                                                 
2 Email contacts with Mr. Steven Krai of the County Sanitation Districts of Los Angeles County. 
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Table 4.  Measured Water Depth in Wilmington Drain during Four Rain Events in 2004 

 

Rain  0.5” late on 03/01 and 0.33” early on 03/02 
Time 22:00 00:00 02:00 04:00   

03/01 
to 

03/02 Water Level (ft) 16.2 18.2 14.9 14.3   
Rain 0.89” in 02/25 evening and 1.05” in 02/26 morning 
Time 21:00 23:00 01:00 03:00 05:00 08:00 

02/25 
to 

02/26 Water Level (ft) 15.9 17.8 17.0 18.1 15.4 14.7 
Rain 0.45” in 02/21 evening and 0.92” in 02/22 
Time 3:30 4:30 5:30 07:30 09:00  02/22 

 Water Level (ft) 18.0 16.8 15.1 14.8 15.0  
Rain 0.72” in 02/02 evening 
Time 19:00 20:30 21:30 22:30 00:30  

02/02 
to 

02/03 Water Level (ft) 14.0 16.2 17.6 16.3 14.4  
 
 
Pump Operation Time 
 
There is no information available on the discharge capacity of the 6-inch diameter pump system.  
For the purposes of this analysis we assumed the pump discharge to be approximately 1500 
gallons per minute for a lift of about 7 feet.  Based on this capacity, the time required to raise the 
water level in the marsh from an initially dry marsh to various water levels was calculated for 
both the existing condition and the proposed enhancement plan.  The results are shown in Figure 
8.  It is estimated that the pump needs to operate approximately 2 hours to fill the existing marsh 
from a dry condition to the toggle gate elevation, and an additional 30 hours to raise the water 
level to an elevation of 19.34 feet MSL, when the pump automatically turns off.  The time 
required for the pump to fill the proposed marsh is much longer due to the significantly increased 
storage capacity (22.1 acre-feet compared to 8.8 acre-feet).  It would take approximately 23 
hours to raise the water level from 12 feet MSL, the proposed bottom elevation of the ponds, to 
the toggle gate elevation, and an additional 57 hours to raise the water to the design level of 20 
feet MSL. 
 
4. OUTLET OPERATION AND FLOW CONDITIONS 
 
Outlet Structures and Operations 
 
The existing outlet control structure was constructed in the 1970s when the JWPCP was 
expanded and the natural outlet of the marsh was blocked.  The structure allows surplus water in 
the marsh to flow back to the Wilmington Drain and controls the water surface elevation within 
the marsh.  The outlet structure consists of a weir with a crest elevation at 20.18 feet MSL, and a 
12-inch diameter toggle gate with an invert elevation at 16.93 feet MSL1.  A photograph of the 
outlet control structure is shown in Figure 9.  Table 5 presents the elevations of the outlet 
structure components.  
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Table 5.  Outlet Structure Elevations 

 

Elevation (feet, MSL) Description 
As built Surveyed 

12” toggle gate (invert) 16.93 − 
Weir crest 20.18 19.75 
Top of the abutment wall 24.18 23.65 
Abutment apron  16.64 
42” RCP at outlet structure (invert) 16.33 16.44 
42” RCP at Wilmington Drain (invert) − 14.96 

 
The proposed design water level of 20 feet MSL in the marsh is lower than the as built elevation 
of outlet weir crest at 20.18 feet MSL.  Therefore, flow over the weir will only occur if the pump 
is programmed to exceed an elevation of 20.18 or rainfall increases the water in the marsh above 
20.18.  Hence, the toggle gate is the component that will control outlet flow. 
 
As mentioned in the introduction of this report, the difference between as built and surveyed 
elevations are generally insignificant.  Table 5 indicates the surveyed elevations for the crest of 
the weir is 0.43 feet (5 inches) lower than shown on the as built drawings.  If this is correct, the 
design water level, and programmed pump shutoff elevation should be set to 19.75 feet MSL.  
This is approximately 3 inches lower than the design water level.  If the 3-inch difference is 
significant to the operation of the marsh then the weir crest elevation should be increased. 
 
Draining Time  
 
In this analysis, flow through the toggle gate is modeled as flow through an orifice.  The flow 
discharge through an orifice can be written as 

ghkAQ 2=     
where Q is the flow discharge, h is water head across the orifice, the gravity acceleration g = 
32.2 ft/sec2, the area of the orifice A = πd2/4 in which d is the diameter of the orifice, and k is an 
empirical coefficient depending on the orifice configuration and assumed as k = 0.7 in this 
analysis.  When the water within the marsh is drained through the toggle gate, the time required 
for the water level to drop by ∆h is   

Q
Vt ∆

=∆  

where ∆V is the change in the marsh storage volume when water level drops by ∆h. 
 
The cumulative time for the toggle gate to drain the existing and proposed marsh to various 
water levels is shown in Figure 10.  It is estimated that approximately 21 hours are required for 
the toggle gate to lower the water level within the existing marsh from 19.34 feet to 16.93 feet 
(toggle gate invert elevation), and 39 hours to drain the proposed marsh from 20 feet to 16.93 
feet MSL. 
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The degree to which the marsh can be drained can be observed in Table 1.  At an elevation of 
16.93 feet MSL (invert of the toggle gate), approximately 0.5 acre-feet of water remains in the 
existing marsh and 6.4 acre-feet of water will remain in the proposed marsh.  Since the invert of 
the toggle gate is only 0.29 feet above the abutment apron, it would be costly to lower the toggle 
gate to drain more of the marsh. 
 
5. CIRCULATION AND WATER QUALITY WITHIN THE MARSH 
 
Water circulation in the marsh is essentially static when inflow or outflow is not occurring.  
Water circulation in the marsh may be induced by winds, which would help improve water 
quality.  However, this wind-induced water circulation is considered to be weak because of the 
limited water surface area.  Hence, intermittent inlet pump and outlet toggle gate operation are 
recommended for the marshland management plan in order to provide water circulation and to 
improve water quality within the marsh.   
 
For the proposed plan, the water volume for the design low water level of approximately 17 feet 
MSL is 6.6 acre-feet, which is approximately 30 percent of the design marsh storage volume at a 
water level of 20 feet MSL.  By operating the toggle gate to drain water from the marsh, 
followed by operating the pump to fill the marsh, at least 70 percent of the retained water can be 
exchanged through the advection process.  The quality of the other 30 percent of retained water 
that will not be drained out will be improved through the dilution process. 
 
To manage the water quality within the marsh, it is recommended that a monitoring program be 
developed and implemented to measure water quality parameters (dissolved oxygen, etc.).  
Results of the monitoring program can be used to revise operational procedures and/or 
implement mitigation measures.  Operational changes could include reprogramming the pump 
shutoff elevation and/or increasing frequency of opening the toggle gate.  Mitigation measures 
could include installing aerators, water mixers, etc. 
 
6. SUMMARY AND RECOMMENDATIONS 
 
The key hydrological data of the proposed plan compared to the existing marsh are summarized 
in Table 6.  The proposed plan would eliminate standing water within 200 feet of the digests, 
decrease open water surface area at the proposed water level of 20 feet MSL, and significantly 
increase the storage volume by creating open water habitat in the form of a channel distribution 
system and deep ponds, which would result in a much more centralized flow path with regular 
flow conditions.  The existing pump facility is the main component to provide water to the 
marsh.  The toggle gate is the component that controls outlet flow.  Because of the increased 
storage volume in the proposed plan, the time for the pump to fill the marsh or for the toggle gate 
to drain the marsh will increase over existing conditions.   
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Table 6.  Summary of Key Hydrological Data 

 

Design Parameters Existing Condition Proposed Plan 
Design Water Level (ft, MSL)  
(Inlet Pump Shutoff Water Level)  

 
19.34 

 
20.00 

Outlet Toggle gate Invert Elevation (ft, MSL) 16.93 16.93 
Outlet Weir Crest Elevation (ft, MSL) 20.18 20.18 
Water Surface Area (acres)   

at Design Water Level 7.9 6.9 
at Toggle Gate Elevation 1.5 2.5 

Water Storage Volume (acre-ft)   
at Design Water Level 8.8 21.1 
at Toggle Gate Elevation 0.5 6.4 

Time to Drain Marsh (hours) 
(Design Water Level to Toggle Gate Elevation) 

 
21 

 
39 

Time to Fill Marsh with Pumping (hours) 
from Dry Marsh to Toggle Gate Elevation 
from Toggle Gate Elevation to Design Water Level 

 
2 

30 

 
23 
57 

Pump Operation Elevation (ft, MSL) 
Start (Stilling Well) 
Stop (Stilling Well) 
Stop (Marsh) 

 
12.68 
10.51 
19.34 

 
12.68 
10.51 

20.00* 
Bottom Elevation of the Drain (ft, MSL)  14.00 14.00 
* Requires Re-programming of pump operation 
 
It is recommended that the pump be re-programmed to achieve the design water level.  The 
outlet weir crest should be raised if the 3 inch-difference between the proposed design water 
level and surveyed weir crest elevation is significant to the operation of the marsh.  The outlet 
toggle slide gate is in disrepair and should be replaced. To maintain water quality it is 
recommended that the pump and toggle gate be regularly operated to increase water exchange.  
There are many scenarios to accomplish this.  Two possible scenarios include: 
 

1. Open the toggle gate for 8 hours.  During this time the water level will drop 
approximately 9 inches.  It would then take the pump approximately 15 hours to refill the 
marsh. 

 
2. Open the toggle gate over a weekend.  This will drain the marsh to the invert of the 

toggle gate at an elevation of 17 feet MSL.  It would then take the pump approximately 
57 hours to refill the marsh. 

 
The recommended monitoring plan will help to determine the best operational plan for the 
marsh. 
 
Attachments: Figures 1 to 10
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Attachments 

 
 

Figure 1  Topography for the Existing Marsh 
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Figure 2  Topography for the Proposed Marsh 
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Figure 3  Longitudinal Profile of the Proposed Main Channel 
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Figure 4  Water Surface Area and Storage Volume for Various Elevations 
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(1) Water surface elevation: 17 feet (2) Water surface elevation: 18 feet 

  

  
(3) Water surface elevation: 19.34 feet (4) Water surface elevation: 20 feet 

 
Figure 5.  Water Depth versus Water Surface Elevation for the Existing Marsh  

(Blue line represents the 200-foot setback from plant digesters) 
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(1) Water surface elevation: 17 feet (2) Water surface elevation: 18 feet 
  

(3) Water surface elevation: 19.34 feet (4) Water surface elevation: 20 feet 
 

Figure 6  Water Depth versus Water Surface Elevation for the Proposed Marsh  
(Blue line represents the 200-foot setback from plant digesters) 
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Figure 7  Photograph of Existing Marsh Inlet Structure 
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Figure 8  Time  to Pump Water to the Marsh 
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Figure 9  Photograph of Existing Marsh Outlet Structure 
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Figure 10  Time to Drain Water from the Marsh 
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Executive Summary 
 
Best Management Practices (BMPs) are often relied upon to reduce or eliminate water quality 
impairments caused by trash, nutrients, or toxic constituents in urban runoff.  The BMPs are 
extremely varied and may include public education, installation of treatment facilities/devices, 
the routing of runoff through grassy/wetland habitats, or diversion to sanitary sewers.  Selection 
of the appropriate BMP for a given situation is a difficult decision that should consider factors 
such as cost, engineering parameters, and effectiveness in attaining the desired result.  
Previous studies have examined the effectiveness of BMPs in southern California, but they have 
limited utility for assessing effectiveness regarding toxicity due to a limited suite of constituents 
analyzed.  Most studies of BMP effectiveness do not include measures of toxicity. 
 
The goal of this project was to assess the effectiveness of BMPs in southern California for 
improving water quality impacts related to toxicity.  Collaborative monitoring was established 
with local research and stormwater management agencies that implement BMPs in the southern 
California coastal area.  Samples of stormwater or dry weather flow from upstream and 
downstream of the BMP were analyzed for toxicity to aquatic life and the concentration of 
contaminants associated with runoff toxicity. 
 
Five BMP technologies were assessed for their effectiveness to reduce contaminant 
concentrations and toxicity at field sites in southern California.  The sites included an enhanced 
stream wetland in Laguna Niguel (Wet CAT), constructed sub-surface flow wetland cells at the 
Orange County Water Department field station in Anaheim (OCWD SSF), a 
screening/settlement sump in Los Angeles (L.A. metal recycling yard), three sites with 
hydrodynamic devices using Continuous Deflection Separation (CDS) units (Pico-Kenter in 
Santa Monica, BC120 in Culver City, and a site in South Pasadena), and a site that used a 
combination of screening, microfiltration, and UV treatment [Santa Monica Urban Runoff 
Recycling Facility (SMURRF)].   
 
Four to five sampling events were conducted at each site.  Samples were collected both before 
and after the BMP treatment process in order to evaluate the effectiveness of each BMP 
system.  The L.A. metal recycling yard and South Pasadena sites were sampled only during 
storm events, while the Wet CAT, Pico-Kenter, and SMURRF sites were sampled only during 
dry weather flow.  The BC120 site was sampled during both wet and dry weather events.  
Finally, the OCWD SSF site was experimentally dosed with a mixture of Cu, Zn, and diazinon 
over a six-week period.  Most of the data in this study were collected specifically for this 
investigation, however some of the data were obtained from existing monitoring programs.  
Each BMP site was evaluated for consistency at reducing contaminant levels by more than 
would be expected from analytical variability.  If at least 75% of the samples had a meaningful 
reduction for a given constituent, the BMP was then evaluated for its ability to attain the 
appropriate chronic water quality criterion. 
 
The effectiveness of the Wet CAT wetland site usually varied by constituent, and often 
appeared to be related to constituent concentration.  There was a consistent reduction (at least 
75% of the samples) in concentrations of total suspended solids (TSS), diazinon, total Al, Cd, 
Cu, Ni, Se, and Zn, and dissolved Al, Cd, Ni, and Zn between inflow and outflow samples at the 
Wet CAT site.  Outflow concentrations of total Al, dissolved Cd and dissolved Ni were also 
reduced below the water quality criteria after treatment at this site.  Concentrations of dissolved 
Cu were probably too low in the inflow samples to expect large reductions in the outflow.  Other 
constituents (dissolved Zn, diazinon) were reduced in the outflow, but the inflow concentrations 
were below the chronic criteria, and therefore could not be evaluated for attainment of water 
quality criteria.  Toxicity, when present, was reduced after treatment. 
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The sub-surface flow wetlands at the OCWD field station were very effective at reducing 
concentrations of total and dissolved Cu and Zn, but not as effective at reducing diazinon.  
Concentrations of dissolved Cu were consistently reduced below the chronic water quality 
criterion, when the inflow levels exceeded this threshold.  Concentrations of dissolved Zn, while 
reduced between inflow and outflow, were consistently below the chronic criterion in the inflow.  
Therefore attainment of the criterion could not be evaluated.  Concentrations of diazinon were 
consistently reduced between the inflow and outflow samples, but concentrations in the outflow 
were rarely reduced below the chronic criterion.  Toxicity in the inflow samples was rare, and 
was reduced after treatment. 
 
Most of the hydrodynamic devices using the CDS units were ineffective at reducing metal 
concentrations or toxicity, and had mixed results with TSS.  The CDS units at Pico-Kenter, 
South Pasadena, and the wet weather samples at BC120 did not consistently reduce the 
concentrations of total or dissolved metals.  However, the dry weather samples from BC120 had 
consistent reductions in total Al, Cu, Pb, and Zn.  Total Al concentrations (the only one of these 
metals with a water quality criterion) were not reduced below the chronic criterion.  TSS was 
reduced in both of the dry weather samples from BC120, but was not reduced in the wet 
weather samples from BC120, and was inconsistently reduced in the samples from Pico-Kenter 
and South Pasadena.  Chlorpyrifos was the only pesticide found in at least two sampling events.  
This pesticide was only measured in two inflow and outflow samples from the South Pasadena 
site.  Chlorpyrifos was not consistently reduced, and was never found below the chronic 
criterion.  In general, the CDS units had no effect on toxicity.  This is not surprising, since the 
CDS units were designed to remove solids from runoff, yet the fraction usually associated with 
toxicity is the dissolved phase, and the CDS units had little effect on the dissolved metals.   
 
The treatment process at the SMURRF site was effective at reducing concentrations of most 
total metals and TSS.  Concentrations of total Al, Cr, Cu, Ni, Pb and Zn were reduced in the 
effluent.  The SMURRF treatment process also reduced the levels of dissolved Al and Zn, while 
most other dissolved metals were probably too low to expect large reductions.  The dissolved 
metals could not be evaluated for attainment of water quality criteria because the inflow 
concentrations were always below these thresholds.  The SMURRF site consistently reduced 
TSS levels by >94%.  The toxicity data could not be used to evaluate toxicity removal 
effectiveness.  There was no consistent toxicity to Ceriodaphnia dubia (one of the species 
tested), while the sea urchin test was influenced by the chlorinated water used to backflush the 
treatment screens at SMURRF. 
 
The screening/settlement apparatus at the L.A. metal recycling yard was inconsistent in 
reducing most metals and TSS.  This apparatus was effective at reducing concentrations of 
dissolved Cr, Cu, and Pb, although dissolved Cu was never reduced below the chronic criterion 
and dissolved Pb levels were reduced to below the chronic criterion only half of the time.  This 
site had either no effect or an inconsistent reduction at best with other metals.  TSS was 
reduced half of the time.  The toxicity of the samples was often reduced after treatment, 
although the outflow samples were still highly toxic. 
 
This study has produced new information regarding the effectiveness of various BMP types.  
Although this study was limited in scope and duration, several conclusions are evident: 

• BMPs based on wetland systems (e.g., Wet CAT, SSF wetlands) were most effective in 
reducing the concentrations of toxic constituents to levels likely to protect aquatic life. 

• Hydrodynamic devices (e.g., CDS units) are not effective for reducing concentrations of 
dissolved contaminants, which are the forms most likely to cause water column toxicity. 
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• The use of chemicals to maintain the BMP (e.g., filter cleaning) can increase toxicity to 
aquatic life; such procedures should be used with caution when the downstream 
environment contains aquatic life habitat. 

• The effectiveness of many BMPs is variable, and changes in contaminant concentrations 
among sampling events complicate the assessment process.  Comparison of both 
relative changes in concentration and ability to attain water quality objectives is needed 
to evaluate BMP effectiveness. 

This study examined several BMP technologies that are in use in southern California, but it was 
not an exhaustive comparison.  Most of the BMPs investigated were installed for purposes other 
than reducing toxicity and this study provides information regarding the effectiveness of these 
approaches for reducing toxic constituents.  Further study is needed to evaluate BMP 
technologies that are more specific for toxics and have had limited use in southern California.  In 
addition, an evaluation of the effectiveness of BMPs to reduce toxic impacts due to 
contaminants associated with particles is needed.  Some of the BMPs examined in this study 
that were not effective in reducing water column toxicity are intended to remove particles, and 
they may have greater effectiveness in reducing particle-associated toxicity. 
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Introduction 
 
Urban and agricultural discharges have contributed to degraded water quality throughout 
southern California.  For example, more than 150 sites are on the state’s list of impaired 
waterbodies in southern California.  As a result, runoff management agencies are implementing 
various Best Management Practices (BMPs) to reduce or eliminate these water quality 
impairments.  The BMPs are extremely varied and may include public education, installation of 
treatment facilities/devices, the routing of runoff through grassy/wetland habitats, or diversion to 
sanitary sewers to reduce or remove constituents of concern such as trash, nutrients, or toxic 
constituents.  
 
There are several issues that make evaluating BMP effectiveness challenging.  One challenge 
is that BMP effectiveness must be differentiated from variability.  This includes variability in 
discharge characteristics, sample collection, and analysis.  Second, because BMPs tend to 
perform better with higher concentrations of contaminants in the inflow, the removal 
effectiveness can be under-estimated if the inflow concentrations are very low.  Third, large 
reductions in contaminant levels do not necessarily imply effectiveness, if concentrations in the 
effluent are still above the levels of protection.  Fourth, the approaches used to evaluate 
effectiveness are not consistent among studies.  Common approaches have included 
calculating the percent reduction either between the study mean inflow and outflow 
concentrations, or the mean of individual event percent reductions, or between inflow and 
outflow mass.  More recently, effectiveness has been estimated using hypothesis testing (e.g., 
ANOVA), probability plots, linear regression, and threshold approaches (e.g., compare effluent 
concentrations with water quality criteria).  Each method can give a different measure of 
effectiveness. 
 
Previous studies have examined the effectiveness of BMPs in southern California.  The study 
conducted by Caltrans is one of the most comprehensive BMP evaluations (Caltrans 2004).  
Using the linear regression approach for evaluation, the Caltrans study determined that BMPs 
which use infiltration or sand filtration technologies were some of the most effective for reducing 
levels of TSS, total nutrients and total metals.  Data from this and other studies from southern 
California have been included in the International Stormwater BMP Database (Strecker et al. 
2004).  This database contains inflow and outflow contaminant concentrations for a variety of 
BMPs in order for users to assess removal effectiveness, determine the achievable water 
quality values for effluents, and predict changes in mass loadings for the different BMP types.  
The data in the International Stormwater Database and the Caltrans study, however, do not 
include direct measures of BMP effectiveness regarding toxicity. 
 
While information on chemical constituents is usually included in BMP effectiveness studies, 
information on changes in toxicity is comparatively lacking.  Toxicity to aquatic life from urban 
runoff discharges is frequently detected.  Aquatic toxicity has been measured in waterbodies 
such as Ballona Creek, Santa Monica Bay, Los Angeles River, Santa Ana River, San Diego 
Creek, Newport Bay, Chollas Creek, and San Diego Bay.  Because of the many chemical 
constituents found in runoff, measuring a routine suite of chemicals alone does not give a 
complete assessment of changes made by the BMP.  Including measures of toxicity can 
improve the evaluation of BMP effectiveness because toxicity tests help account for 
unmeasured contaminants, they incorporate the additive and antagonistic interactions of 
chemicals, and they are direct measures of effect. 
 
The goal of this project was to assess the effectiveness of BMPs in southern California for 
improving water quality impacts related to toxicity.  Collaborative monitoring programs were 
established with local research and stormwater management agencies that implement BMPs in 
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the southern California coastal area.  Samples of stormwater or dry weather flow from upstream 
and downstream of the BMPs were analyzed for toxicity to aquatic life and the concentration of 
contaminants associated with runoff toxicity. 
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Methods 
 

Study Design 
 
Seven BMP sites representing five BMP technologies were assessed for their effectiveness to 
reduce contaminant concentrations and toxicity (Figure 1).  The five BMP technologies included 
wetlands, hydrodynamic devices [e.g., continuous deflection separation (CDS) units], 
microfiltration, UV treatment, and screening/settlement.  Four to five sampling events were 
conducted at each site (Table 1).  Samples were collected both before and after the BMP 
treatment process in order to evaluate the effectiveness of each BMP system.  Paired 
inflow/outflow samples of dry weather or stormwater runoff were collected between 2/2/04 and 
3/10/05.  Two sites were sampled only during storm events, and three sites were sampled only 
during dry weather flow.  One other site was sampled during both storm and dry weather 
events.  Finally, one site was experimentally dosed with a mixture of Cu, Zn, and diazinon over 
a six week period.  Time-weighted composite samples were collected at most BMP sites, with 
multiple grabs collected and composited at two of the sites. 
 
Most of the data in this study were collected specifically for this investigation, however some of 
the data were obtained from other monitoring programs.  Differences in the constituents 
analyzed among the various sites reflected differences in study design among the monitoring 
programs (Table 2).  Samples from most sites were analyzed for metals, organophosphorus 
pesticides, pyrethroid pesticides, glyphosate (active ingredient in Roundup and Rodeo), and 
toxicity (echinoderm fertilization test, and Ceriodaphnia dubia survival and reproduction test).   
 
 

Wetlands 
 
Wet CAT (wetland) 
The Wetland Capture and Treatment network (Wet CAT) was designed to treat low-flow urban 
runoff from a residential neighborhood in the Aliso Creek watershed.  It was constructed as a 
mitigation wetland in 1991.  Within one growing season after construction, the created and 
enhanced wetland was fully vegetated and colonized by native wetland plant species.  In 2002 
the wetland was enhanced with the addition of four shallow berms to spread and store water 
within a natural marsh habitat.  While there are three distinct wetlands in the Wet CAT network, 
this study focused on the largest one, known as the West wetland. 
 
The West wetland is a 1.4 acre, ½ mile long parcel of land on the west side of Alicia Parkway in 
Laguna Niguel.  It is located on privately-owned common-area property, and maintained by the 
City of Laguna Niguel.  The West wetland treats 317 acres of exclusively urban runoff.  It is 
designed to treat flows of approximately 0.2 cfs, with measured flows at 0.15 cfs in the summer 
and 0.12 cfs in the fall of 2003.  The hydraulic residence time is 3 days.  Effluent from the West 
wetland leads to Sulphur Creek, then to Aliso Creek.  Only dry weather runoff samples from the 
Wet CAT site were collected for this study.  Samples were collected at the head of the wetland, 
and as the water left the wetland (Figure 2). 
 
OCWD (sub-surface flow constructed wetland) 
The other wetland BMP in this study was the Orange County Water Department’s sub-surface 
flow (SSF) constructed wetlands, located next to OCWD’s Field Research Laboratory near 
Anaheim Lake.  These wetlands measure approximately 1 m tall x 2 m wide x 8 m long, and are 
constructed from concrete panels (Figure 3).  Each wetland cell is filled with ¾” pea gravel.  A 
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monoculture of wetland plants (bulrushes, genus Scirpus) are planted in the gravel.  The gravel 
provides an approximate thousand-fold increase in surface area for the growth of bacterial 
biofilms that increase the rate of contaminant degradation or removal.  Within the gravel matrix 
there are distinct oxygen rich (aerobic) and oxygen free (anaerobic) zones where specific 
microbial processes take place.  Water flows beneath the surface of the gravel matrix.  The 
source water for the wetlands comes from Conrock Basin, which receives wet and dry weather 
flow from the Santa Ana River.  The advantages of sub-surface flow wetlands are less land area 
required for a system, the elimination of vector problems and viable operation in winter.  The 
wetland cells were constructed in 2002. 
 
This was the only BMP in this study that was experimentally dosed with contaminants.  Two 
replicate wetland cells were used in this study.  Each cell was continuously dosed with a mixture 
of Cu, Zn, and diazinon and monitored over a six week period.  The nominal concentrations 
flowing into each cell were 30 µg/L Cu, 60 µg/L Zn, and 0.4 µg/L diazinon.  Concentrations of 
each contaminant were measured in the influent and effluent from each replicate system over 
five sampling periods.  The samples were also analyzed for toxicity using the sea urchin 
fertilization test.   
 
The flow rate for the source water from Conrock Basin was maintained at 4 L/min.  Two stock 
solutions (one for Cu and Zn, and one for diazinon) were made up, and diluted to working 
solutions on a daily basis (Figure 4).  The working solutions were added to each wetland cell on 
a continuous basis using peristaltic pumps.  The flow rates for the working solutions were 
maintained at 5 mL/min.  Filters made from montmorillonite clay and granular activated carbon 
were used to recover any remaining amounts of contaminants from the effluent that were not 
removed by the wetlands. 
 
 

Hydrodynamic devices (CDS units) 
 
Three of the BMP sites used a CDS Technologies Continuous Deflective Separation (CDS) 
hydrodynamic device.  These devices use a vortex and screening process to remove solids 
from dry and wet weather runoff.  The components of a CDS unit consist of a sump, separation 
chamber (which contains a stationary screen cylinder), and diversion weir (Figure 5).  Treatment 
flows are introduced tangentially along the stainless steel screen by the CDS unit’s intake 
structure located above the cylindrical screen.  A balanced set of hydraulics is produced in the 
separation chamber.  These balanced hydraulics provide washing flows across the stainless 
steel screen surface, which prevent any clogging of the apertures as well as establish the 
hydraulic regimen necessary to separate solids through deflective separation/swirl 
concentration/vortex separation.  Vortex separation produces a low energy, quiescent zone in 
the middle of the swirl that enables effective settlement of fines through a much wider range of 
flowrates than could otherwise be achieved using a simple settling tank in the same footprint.  
Particles within the diverted treatment flow are retained by the deflective screen and are 
maintained in a circular motion, forcing them to the center of the separation chamber, creating 
an enhanced swirl concentration of solids (vortex separation), until they settle into the sump.   
 
Pico-Kenter (hydrodynamic device) 
This CDS unit is located at the end of Pico Blvd. near the beach in Santa Monica, and is 
operated by the City of Santa Monica (Figure 6).  It receives a mix of runoff from approximately 
4,200 acres of western Los Angeles County which includes commercial, residential, and 
transportation areas.  The effluent from this CDS unit feeds into the Santa Monica Urban Runoff 
Recycling Facility (SMURRF) (see below).  This unit has been operating since February 2001. 
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BC120 (hydrodynamic device) 
This CDS unit is located near Ballona Creek in Culver City (Figure 7).  It receives runoff from 
approximately 4,077 acres of Culver City, and drains into Ballona Creek at Overland Ave.  This 
BMP was installed in January 2005. 
 
South Pasadena (hydrodynamic device) 
This CDS unit is located near the intersection of Orange Grove and El Centro in the City of 
South Pasadena, and is operated by the Los Angeles County Department of Public Works 
(LACDPW) (Figure 8).  It receives runoff from 6 acres comprised of approximately 70% 
residential, 20% industrial, and 10% other.  It has been operating since 2003. 
 
 

Screening/hydrodynamic device/microfiltration/UV treatment 
 
SMURRF (screening/hydrodynamic device/microfiltration/UV treatment) 
The Santa Monica Urban Runoff Recycling Facility (SMURRF) is located at 1601 Appian Way, 
adjacent to the Santa Monica Pier (Figure 9).  It receives runoff from approximately 5,100 acres 
of commercial, residential and transportation activities, which includes mostly the runoff from the 
Pico-Kenter CDS unit (see above), and to a smaller degree the Pier storm drain.  This BMP 
treats dry weather flow using a combination of technologies, including 2 mm2 screening, a 
hydrodynamic device to remove sand and grit, microfiltration to remove turbidity (effluent 
turbidity <2 ntu), and ultraviolet radiation to kill pathogens (Boyle Engineering Corp. 1999).  
Water from the facility is used for City landscaping and government toilets.  This system is 
designed to treat up to 500,000 gallons of runoff per day.  The facility is operated by the City of 
Santa Monica, and has been in service since May 2001. 
 
 

Screening/settlement 
 
L.A. metal recycling yard (screening/settlement) 
The L.A. metal recycling yard BMP is located at a metal scrap facility near downtown Los 
Angeles (Figure 10).  This BMP treats runoff that is exclusive to this site, and is monitored only 
during wet weather events.  Approximately 0.85 acres of the scrap yard is treated by the BMP.  
Water from the site flows into a sump, where settlement of the heavier particles occurs.  The 
water then flows through a screen mesh into an infiltration trench.  This BMP is being monitored 
by the Los Angeles and San Gabriel Rivers Watershed Council as part of a Watershed 
Augmentation Study.  It is currently owned and maintained by the Watershed Council and 
Geomatrix, but will be turned over to the L.A. metal recycling yard after the 2004-2005 
monitoring season.  This BMP has been in operation since October 2003. 
 
 

Sampling Methods 
 

Wet CAT, Pico-Kenter, BC120, SMURRF 
 
The samples from the Wet CAT, Pico-Kenter, BC120 and SMURRF sites were collected by 
MACTEC Engineering and Consulting Inc. (San Diego).  Samples from each of these sites were 
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collected with American Sigma 900 Max Autosamplers, configured with 19 L borosilicate jars.  
Flow monitors (American Sigma 950 Area Velocity Bubbler Flowmeters) were used at each site, 
except for Pico-Kenter, where the flowmeters could not be installed due to the non-ideal 
configuration.  The components of each monitoring system used were calibrated for time and 
sample aliquot volume prior to deployment.  The autosamplers at these sites collected 200 mL 
aliquot inflow and outflow samples every 15 min for 24 h.  Because the flow at the SMURRF site 
was intermittent (treatment occurred only when sufficient volume of runoff had accumulated), 
the autosamplers were triggered by the flowmeter only when the effluent was flowing.  Most of 
these sites used paired autosamplers to collect the inflow and outflow samples simultaneously.  
At the Wet CAT wetland, however, sampling of the outflow was delayed by 24 h after starting 
the inflow collection, in order to account for the hydraulic residence time of the wetland.  All 
sample containers were iced at the onset of sampling and refreshed with ice prior to transport to 
the chemical analysis laboratory.  Hydrographs of each sampling event can be found in the 
Appendix. 
 
The samples from the other sites in this study (OCWD SSF, South Pasadena, L.A. metal 
recycling yard) were each collected by different agencies, using different methods.   
 

OCWD SSF 
 
Five sampling events were sampled at the OCWD SSF wetlands.  At approximately weekly 
intervals, OCWD personnel collected 2 L composite samples of the inflow and outflow samples 
from each wetland for chemical and toxicity analysis.  Three manual grab samples were 
collected over 24 h and composited.  The flow rate was monitored and adjusted by visual 
inspection of a sight glass flow meter. 
 

South Pasadena 
 
Five stormwater sampling events were captured at the South Pasadena site.  Composite 
samples were collected by LADPW personnel.  The samples for toxicity testing were collected 
every 20 min usually for 3 h during the initial part of each storm.  The samples for chemical 
analysis were also collected every 20 min, but the sample duration was usually longer, lasting 
from 3 h up to 4 d.  The hydrographs of each sampling event can be found in the Appendix. 
 

L.A. metal recycling yard 
 
Four stormwater sampling events were captured at the L.A. metal recycling yard.  Multiple grab 
samples were collected and composited for the first two events (2/2/04, 2/18/04), while single 
grab samples were collected for the other two events (10/26/04, 2/11/05).  The samples were 
collected by GeoMatrix. 
 
 

Chemical Analysis 
 
Because the samples in this study were analyzed by multiple agencies, more than one testing 
procedure was sometimes used (Table 3).  The samples from the SMURRF, Pico-Kenter, 
WetCAT, and BC120 sites were analyzed for metals, organophosphate (OP) pesticides and 
pyrethroid pesticides by CRG Marine Laboratories (Torrance).  The samples from the South 
Pasadena site were analyzed for metals and OP pesticides by the LADPW Environmental 
Toxicology Laboratory (South Gate), and the samples from the L.A. metal recycling yard were 
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analyzed for metals by CalScience (Garden Grove).  The OCWD SSF samples were analyzed 
for metals by CRG Marine Laboratories, and for diazinon by SCCWRP.  All glyphosate analyses 
were made by MHW Laboratories (Monrovia). 
 
All metals analyses at CRG were made using Inductively Coupled Plasma Mass Spectrometry 
(ICPMS), following EPA 200.8 (EPA 1996).  The samples for trace metals were filtered in the 
laboratory immediately upon receipt using 0.45 µm Nalgene disposable cellulose nitrate filters.  
The dissolved fraction was then acidified to a pH <2 using Optima nitric acid and allowed to sit 
for a minimum of 16 hours.  The samples were then analyzed using ICPMS by direct aspiration 
into the nebulizer. 
 
All organics analyses at CRG were made using Gas Chromatography Mass Spectrometry 
(GCMS), following EPA 625 (EPA 1996).  Samples for trace organics were first spiked with 
recovery surrogates, then extracted 3 times with methylene chloride using a separatory funnel.  
The combined solvent extract was dried using anhydrous sodium sulfate, concentrated by roto-
evaporation, and cleaned up using alumina/silica gel chromatography.  Internal standards were 
added to the cleaned extracts, which were then analyzed using GCMS. 
 
The diazinon analyses at SCCWRP used Enzyme-Linked Immuno Sorbent Assay (ELISA).  
ELISA is an analytical method that uses antibodies to target specific pesticides, and a color 
changing reaction to quantify the amount of pesticide present in a sample.  Pesticide analyses 
by ELISA were made using Strategic Diagnostics Inc. (Newark, DE) EnviroGard plate kits. 
 

Toxicity Testing 
 
Dry-weather and wet-weather samples were tested for toxicity using the 7-d Ceriodaphnia dubia 
survival and reproduction test (USEPA 1994).  The samples were usually tested at three 
concentrations (100%, 50%, and 25% runoff concentrations).  All toxicity tests were started 
within 2 d of sample collection.  Ten replicates were included in each test.  The test endpoints 
were percent of survival and the number of offspring.  A concurrent copper reference toxicant 
test was conducted with each testing event.  Each test included a laboratory control.  Test 
solutions were changed on a daily basis, and the organisms were fed each day.  Dissolved 
oxygen, conductivity, pH, and temperature were measured each day.  Alkalinity, hardness, and 
total ammonia were measured at the beginning of each experiment.  Water quality 
measurements during the test met the test recommended ranges. 
 
The echinoderm fertilization test was also used (USEPA 1995).  This test measures toxic effects 
on sea urchin or sand dollar sperm, as a reduction in their ability to fertilize eggs.  Purple sea 
urchins (Strongylocentrotus purpuratus) were used in the majority of tests, while sand dollars 
(Dendraster excentricus) were used for the tests from November 2004.  The tests consisted of a 
20 minute exposure of sperm to samples of 25, 50, or 100% runoff sample diluted with 
hypersaline brine.  Eggs were then added and given 20 minutes for fertilization to occur.  The 
eggs were then preserved and examined later with a microscope to assess the percentage of 
successful fertilization.  Toxic effects were expressed as a reduction in fertilization percentage.  
The tests were conducted in glass shell vials containing 10 mL of solution at a temperature of 
15°C.  Four replicates were tested for each sample.  A seawater blank was included as negative 
control.  A concurrent reference toxicity test with copper was conducted with each testing event. 
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Data Analysis 
 

Chemistry 
 
Tiered Approach to Evaluating Effectiveness 
In many cases there was a difference between the inflow and outflow concentrations.  
Determining what constitutes a meaningful difference, however, is important when evaluating 
BMP effectiveness.  With the limited number of sampling events in this study, the effectiveness 
could not be evaluated using a statistical approach.  Therefore a tiered approach was used, 
which first examined the magnitude of the difference in concentrations between the inflow and 
outflow samples.  If the difference was consistently greater than what would be expected from 
variability alone, then the data were compared to the appropriate chronic water quality criterion 
(Table 4).  In this approach, the BMP had to have a meaningful difference between the inflow 
and outflow concentrations, even if the outflow concentration was meeting the water quality 
criterion.  Two designations of effectiveness were assigned for each constituent at a BMP site; 
one designation for whether the BMP reduced the constituent, and a second designation (if the 
magnitude was great enough) for whether the water quality criteria was met due to reductions 
by the BMP. 
 
One potential source of the differences between inflow and outflow concentrations that could 
confound the interpretation of BMP efficiency is analytical variability.  This type of variability can 
be caused by such things as differences in sample preparation and instrument conditions.  
Fortunately, analytical variability can be estimated from the sample duplicates that were 
measured as part of the quality assurance objectives in this study.  The relative percent 
difference (RPD) is a measure of variability between a pair of samples, with higher RPD values 
indicating greater variability between the data pairs.  The RPD was calculated as: 
 

)100(x
Average

EffluentInfluent −
 

 
In this study, there were 120 pairs of laboratory duplicate analyses for metals using field 
samples that were measured by CRG Marine Laboratories.  Most of the pairs had RPD values 
<10% (Figure 11, Table 5), indicating that analytical variability was usually less than 10% for 
both dissolved and total metals.  Therefore, differences of >10% for the inflow and outflow 
metals data are greater than what would be expected from analytical variability, and are 
probably meaningful.  This was the first tier of the evaluation approach.  While the duplicate 
measurements were only available for the analyses made by CRG Marine Laboratories, the 
concept that differences between the inflow and outflow concentrations had to be at least 10% 
to be meaningful was applied to the metals data from all three analytical laboratories.  The 10% 
difference rule was also applied to TSS and pesticides, because these constituents did not have 
enough duplicate measurements made to determine a meaningful level of analytical variability. 
 
The percent reduction between inflow and outflow contaminant concentrations was calculated 
for each BMP site as: 
 

)100(x
Influent

EffluentInfluent −
 

 
Values calculated as the RPD are similar to values calculated using the percent reduction 
equation, when the percent reduction is low (<30%). 
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The second tier in evaluating BMP effectiveness was to compare the outflow concentrations to 
chronic water quality criteria.  While the water quality criteria are not currently used to assess 
regulatory compliance of the runoff in this study, these criteria are useful for determining if 
concentrations in the inflow and outflow are at protective levels.  For those samples that had a 
>10% reduction between inflow and outflow concentrations for at least 75% of the sampling 
events, the data were compared with the appropriate freshwater chronic water quality criterion.  
California Toxics Rule values were used for total Se, as well as for dissolved As, Cd, Cu, Ni, Pb, 
and Zn (Table 4).  There are no chronic criteria for dissolved Ag, Al, Cr(3+6), Se or Sn.  For total 
Al, chlorpyrifos and malathion, the national freshwater chronic water quality criteria were used, 
while for diazinon, the California Department of Fish and Game freshwater chronic criterion was 
used.  In cases where at least two of the inflow samples exceeded the water quality criterion, 
the relationship of the outflow concentration to the water quality criterion was examined.  If the 
outflow concentration was consistently below the criterion, the site was designated “yes/+” for 
that contaminant, where the first part of the designation refers to the BMP’s ability to reduce 
concentrations by at least 10%, and the second part of the designation refers to the ability to 
attain a specific water quality criterion.  If the outflow concentrations never met the criterion, the 
designation would be “yes/–”.  For cases where the outflow met the criterion inconsistently, the 
site was designated “yes/?”.  If the inflow concentrations were consistently below a criterion, 
then the ability to attain the criteria could not be determined, and the site was designated 
“yes/U” for that contaminant (U for undetermined).  For those contaminants that did not have a 
>10% reduction between the inflow and outflow samples, the site was designated “no/U”, for no 
meaningful reduction by the BMP. 
 
 

Toxicity 
 
Data from the echinoderm and C. dubia tests were evaluated for significant reductions in 
fertilization, survival or reproduction using analysis of variance (ANOVA) with Dunnett’s test, or 
with Steel’s Many-One rank test when assumptions of normality or homoscedasticity were not 
met.  Comparisons were made against the seawater control for the echinoderm fertilization test, 
and against the laboratory dilution water control for the C. dubia test.  Using this approach, the 
highest concentration of runoff that did not cause significant toxicity (the no effect concentration, 
NOEC) was estimated for each of the inflow and outflow samples. 
 
The median-effect concentrations (LC50 or EC50) were also calculated.  These are the 
concentrations of runoff that caused a 50% reduction in survival (LC50), or reproduction or 
fertilization (EC50).  Toxicity units were then calculated to compare the magnitude of response.  
Toxic units (TU) were derived as 100/LC50 or 100/EC50.  A TU > 1 indicates a strong toxic 
response.  Because the highest concentration of runoff sample tested with the echinoderm 
fertilization test was 50%, the lowest TU that could be calculated was 2.  Therefore, having no 
toxicity in the 50% sample would be associated with TU <2.  The lowest concentration of runoff 
in the fertilization test was 12.5%.  Therefore in cases with extreme toxicity where the 
EC50<12.5%, the associated TU would be >8. 
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Data Quality Evaluation 
 
 
The data were evaluated for deviations in sampling strategies, sediment holding time, and 
chemistry and toxicity testing methods.  The chemistry data were assessed for accuracy, 
precision, and negative control response.  The toxicity test results were assessed for negative 
control response, and positive control response.  Exceedance of a data quality objective did not 
automatically invalidate the data. 
 
 

Sampling 
 
There were a few deviations from the original sampling strategy.  The planned number of 
sampling events described in the QAPP (up to eight events) was not feasible from both a cost- 
and time-basis.  Instead of reducing the number of constituents analyzed to fit within the budget, 
it was decided to reduce the number of sampling events to four.  This allowed us to maintain the 
diverse group of constituents that were likely to be found in urban runoff.  Delays in installation 
at the BC120 site was another reason for the reduced sampling.  Only two dry weather and two 
wet weather sampling events were captured from the BC120 site, instead of the planned four 
dry and wet weather sampling events each.  Installation of the CDS unit at this site was not 
completed until mid-January.  The QAPP also called for a minimum dry weather antecedent 
period of 10 days before collecting the dry weather samples.  However, with the frequency and 
unpredictability of the storm events during the 2004-2005 storm season, this desired antecedent 
period was rarely met (Table 1).  Finally, because of the non-ideal conditions of the upstream 
pipe configuration, flowmeters were not installed at the Pico-Kenter site, and therefore no flow 
data were obtained from this site. 
 
There were differences in sampling methods both among and within sites.  Stormwater samples 
were collected as flow-weighted composites at BC120, and time-weighted composites at South 
Pasadena because the South Pasadena samples were collected as part of another study.  At 
the L.A. metal recycling yard, automated composite samples were collected during the February 
2004 sampling events, while grab samples were collected during the October 2004 and 
February 2005 sampling events. 
 
There were some problems with the dosing rates of the OCWD sub-surface wetland cells during 
the first two weeks.  The flow rate for the diazinon stock solution to replicate cell #1 was about 
one-tenth the desired flow rate.  The diazinon stock flow rate to replicate cell #2 was about one-
quarter the desired flow rate only during the second week of the study.  The flow rate for the 
metals stock solution to replicate cell #2 was about half the desired rate during the first two 
weeks.  While the flow rates were low, useful data on the removal efficiencies of Cu, Zn and 
diazinon were obtained. 
 
Finally, the inflow and outflow samples from the Wet CAT site were not matched exactly.  The 
sampling of the outflow was delayed for 24 h from the start of the inflow sampling in order to 
account for the hydraulic residence time of the wetland.  However, after further investigation it 
was found that the hydraulic residence time for this site is three days, not one.  Therefore while 
we saw a consistent reduction in the concentrations of certain contaminants over the four 
sampling events, the outflow sample did not exactly match the inflow sample. 
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Chemistry 
 
The majority of the data quality objectives specified in the QAPP were met.  Most analyses were 
completed within the specified sampling holding times.  The matrix spike/matrix spike duplicate 
and lab spikes were within acceptable ranges, indicating the data had good accuracy and 
precision.  The method detection limits were met or exceeded for chemistry measurements. 
 
Sample holding times were exceeded for analysis of general constituents (e.g., pH, conductivity) 
for the BC120 samples from 1/19, 1/26, and 2/11/05, and from the Wet CAT, Pico-Kenter and 
SMURRF samples from 12/16/04 and 1/20/05.  However, the pH and conductivity 
measurements of the Wet CAT and SMURRF samples reported by the chemistry analytical lab 
were consistent with those made by the toxicity testing lab, which measured pH and conductivity 
upon sample arrival.  The pH and conductivity for the Pico-Kenter samples from December are 
also consistent between the two labs, however the comparability of the January samples from 
the BC120 and Pico-Kenter samples could not be assessed because these samples had been 
temporarily lost during shipment, and therefore were not analyzed by the toxicology lab.  Both 
pH (inflow pH=6.5 CRG, inflow pH=7.4 Nautilus) and conductivity measurements (inflow = 
59,500 µS CRG, 63 µS Nautilus) varied among the labs for the BC120 samples from 2/11/05.   
 
The variability quality assurance objective was exceeded for As and Se in the December dry 
weather samples from Pico-Kenter, Wet CAT and SMURRF.  The variability objective was also 
exceeded for Cd in the March sample from Wet CAT.  For the overall study, however, the 
average relative percent difference (RPD) was met for the dissolved and total fraction of each 
metal (Table 5). 
 
There were no metal or pesticide MS/MSD data for the dry weather samples from November, 
December, or March.  There also are no metals MS/MSD data for the February wet weather 
samples from BC120.  For the data that were available, the highest RPD for metals was 9%, 
indicating excellent precision. 
 
The method detection limit (MDL) for total and dissolved As, Cd, Cr, Cu, Pb, Ni, Zn (0.1 µg/L) 
was lower than the value specified in the QAPP (0.5 µg/L).  The MDL was also lower for 
chlorpyrifos, diazinon, malathion, dimethoate (0.005 µg/L) than the value in the QAPP (0.01 
µg/L). 
 
There were some differences in the list of pesticides measured, compared to the list in the 
QAPP.  The organophosphorus pesticides cuomaphos and guthion were not analyzed in this 
study, however the remaining 19 OP pesticides listed in the QAPP were measured.  The 
pyrethroid pesticides fenpropathrin and pyrethrin were not analyzed, but demitol (not listed in 
the QAPP) was included. 
 
The chemistry data from the L.A. metal recycling yard, South Pasadena and NASSCO sites 
were obtained from on-going studies, and therefore the chemistry quality assurance objectives 
in this study were not applied to these data. 
 
 

Toxicity 
 
The BC120 and Pico-Kenter subsamples for the C. dubia toxicity testing from January were 
temporarily lost by the overnight delivery company.  These samples were eventually found, but 
were not tested for toxicity because the holding time had expired.  The samples for chemistry 
analysis and echinoderm toxicity testing from this sampling event were not compromised. 
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While the majority of samples tested for toxicity with C. dubia (14 inflow/outflow pairs) used the 
7 d chronic method (which assess both survival and reproduction), there were eight 
inflow/outflow pairs that were tested with the 4 d acute method (which assesses only survival).  
The reasons for using the shorter test varied.  The Pico-Kenter, SMURRF, and Wet CAT 
samples collected in November and December used the shorter test because of conflicts with 
the Thanksgiving and Christmas holidays, respectively.  The SMURRF and Wet CAT samples 
from January were assessed only for survival because the controls had poor reproduction.  
While survival was reported after 4 d with the SMURRF and Wet CAT samples from January, 
the tests were initiated as 7 d tests, which used 10 replicates with one animal each, instead of 
four replicates with 10 animals each in the 4 d test. 
 
No useful data were obtained from the C. dubia test with the BC120 stormwater samples from 
January 26.  Survival and reproduction in the controls were poor, and the test was not repeated 
because the sample holding time had expired.  Useful data were obtained, however, from the 
concurrent sea urchin fertilization test. 
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Results 
 
 

Wet CAT (wetland) 
 

Chemistry 
 
There was a consistent reduction in the concentrations of TSS, total Cd, Ni, and Zn, and 
dissolved Al, Cd, Ni, Zn between inflow and outflow samples from the Wet CAT site (Figure 12 
and13, Table 6).  The reduction in dissolved Cd varied from a 65% reduction in November (from 
2.6 µg/L in the inflow to 0.9 µg/L in the outflow), up to a 99% reduction in March (from 37.1 µg/L 
in the inflow to 0.2 µg/L in the outflow).  Reductions in dissolved Zn ranged from 43% - 82%.  
The concentrations of dissolved Cu were relatively low in both the inflow and outflow samples 
during all four sampling events. 
 
Diazinon and malathion were the only pesticides detected in any of the Wet CAT samples 
(Figure 14).  Diazinon was detected in the inflow sample from November, and in both the inflow 
and outflow samples from December.  Concentrations of diazinon were reduced between the 
inflow and outflow samples by a factor of >3 in November and by a factor of 2 in December.  
Malathion was reduced by a factor of >7 in November, the only sampling event with detectable 
malathion. 
 
Outflow concentrations of dissolved As, Cd, Cu, Ni, Zn, and diazinon were consistently below 
their respective criteria.  Concentrations of dissolved As, Cu, Zn and diazinon were also 
consistently below the criteria in the inflow samples, however the inflow concentrations of 
dissolved Cd were above the criterion during three out of the four sampling events, and half of 
the inflow samples exceeded the Ni criterion (Figure 13).  Wet CAT outflow sample 
concentrations were consistently above the water quality criterion for total Se by at least a factor 
of six (Figure 12). 
 
 

Toxicity 
 
The Wet CAT samples were inconsistently toxic to sea urchin fertilization (Figure 15).  When 
toxicity was present, however, it was greater in the inflow samples.  Toxicity to sea urchin 
fertilization was reduced from 3.1 toxic units in the January inflow sample to <2 TU in the 
outflow sample, and from >8 TU in the March inflow sample to 2.2 TU in the outflow sample.  
There was no measurable toxicity in the November or December samples.   
 
All four sampling events had low C. dubia survival in the 100% sample.  However, comparing 
the survival in the field samples to the survival in the accompanying salt control indicated that 
the toxicity could have been caused by the high salt content of the samples.  The conductivity 
values (a measure of the dissolved salt content) of the Wet CAT samples ranged from 5.8 – 7.2 
mS, which were greater than the values for any other site in this study (Table 6).  For example, 
the conductivity values ranged from 0.8 – 1.9 mS at Pico-Kenter, and from 0.2 – 0.9 mS at 
BC120.  A salt blank that matched the conductivity of the sample was analyzed for toxicity 
concurrently with the field samples.  Toxicity in the salt blank was also consistently high, ranging 
from 0% survival in March to 30% survival in November.  The November Wet CAT inflow 
sample was the only sample where the toxicity could be resolved from interferences from 
dissolved salts (Figure 15, Table 7).  While the salt content was relatively high in the inflow 
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sample, the toxicity was significantly greater than that found in the salt control.  This sample had 
a TU value = 2.4. 
 
The only sample evaluated for impairment to C. dubia reproduction was the March sample.  
While this sample had low reproduction, it was not significantly different from the salt control.  
Therefore toxicity from other contaminants could not be resolved from the effect of the high salt 
content. 
 
 

OCWD (sub-surface flow wetlands) 
 

Chemistry 
 
Concentrations of total and dissolved Cu and Zn were consistently reduced by at least a factor 
of two between the inflow and outflow samples (Figure 16 and 17, Table 6).  Reductions of 
dissolved Cu ranged from a 53% reduction in the 2/3/05 sample from replicate cell #2, up to a 
93% reduction in the 2/3/05 sample from replicate cell #1.  Reductions of dissolved Zn ranged 
from a 75% reduction in the 3/10/05 sample in replicate cell #1, up to a 100% reduction in the 
3/3/05 sample from replicate cell #2.  Because the wetlands were dosed with a stock solution of 
metals, the total and dissolved metals concentrations were similar, and only the results of the 
dissolved fraction are reported here. 
 
There was some indication that the metal binding capacity of the sub-surface flow gravel matrix 
in replicate cell #1 had been diminished after six weeks of continuous dosing.  The removal 
efficiencies for both Cu and Zn were lowest during the fifth sampling event (week 6), from an 
average of 87% removal of dissolved Cu and 97% removal of dissolved Zn during the first five 
weeks to 64% removal of dissolved Cu and 75% removal of dissolved Zn at week 6.  In 
contrast, there did not appear to be a “breakthrough” in metal binding capacity with replicate cell 
#2.  The average % removal of dissolved Cu and Zn during the first five weeks (70% and 92%, 
respectively), were similar to the removal in week 6 (75% removal for dissolved Cu, and 98% 
removal for dissolved Zn). 
 
Overall, diazinon removal by the OCWD wetlands was less effective than metal removal (Figure 
18).  Diazinon was removed from the wetlands by less than a factor of two during the last four 
sampling events.  In the first sampling event, however, diazinon was reduced by a factor of >12 
in replicate cell #2, going from 0.36 µg/L in the inflow to <0.03 µg/L in the outflow sample.  
Diazinon was also reduced in replicate cell #1, however due to dosing technical difficulties, the 
concentration in the inflow (0.04 µg/L) was close to the reporting level (0.03 µg/L). 
 
The wetlands reduced the concentration of dissolved Cu to levels below the chronic criterion 
during all five sampling events in replicate cell #1 (Figure 17).  For replicate cell #2, the 
concentration of dissolved Cu in the inflow was above the criterion during two of the five 
sampling events.  In both cases, dissolved Cu concentrations were reduced to levels below the 
criterion.  Concentrations of dissolved Zn in the inflow and outflow samples were consistently 
below the criterion during all sampling events in both replicate wetland cells.  Concentrations of 
diazinon were reduced to levels below the chronic criterion in the first sampling event, but were 
above the chronic criterion for each of the last four sampling events in both replicate cells. 
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Toxicity 
 
The toxicity to sea urchin fertilization, when present, was reduced after treatment by the SSF 
wetland (Table 8).  The replicate cell #1 samples from 2/3/05 went from 60% fertilization 
success in the inflow to 92% in the outflow, and the samples from 3/10/05 went from 86% 
fertilization success in the inflow to 95% in the outflow.  None of the samples reduced 
fertilization by 50%, and therefore the TU was <2 for all samples (Figure 19).  There was no 
toxicity in the inflow or outflow samples from either replicate cell from 2/10, 2/24, or 3/3.   
 
 

Pico-Kenter (hydrodynamic device) 
 

Chemistry 
 
The Pico-Kenter CDS unit did not appear to be effective at removing total or dissolved metal 
concentrations, or TSS (Figure 20 and 21, Table 6).  Concentrations were usually similar 
between inflow and outflow.  In the March samples, however, there was an increase in the 
concentrations of four total metals between the inflow and outflow samples, and a reduction in 
one other.  Specifically, total Al decreased by 62% between the inflow and outflow samples in 
March, but the concentration of total Cu increased by 84%, total Zn increased by 375%, total Ni 
increased by 344%, total Pb increased by 1161%.  The dissolved fraction of Al, Cu, Ni, Pb and 
Zn in March, however, was more consistent between inflow and outflow samples, with 
differences ranging from 2% for dissolved Cu to 17% for dissolved Zn.  There was also a large 
reduction (95%) in total As during the December sampling event, while dissolved As 
concentrations were consistent between the inflow and outflow samples.  The removal 
effectiveness for total and dissolved Ag, Cd and Sn could not be determined, because these 
constituents were usually below the reporting level.   
 
Chlorpyrifos was the only pesticide detected in any of the samples (Figure 22).  This pesticide 
was found only in the outflow sample from March, at a concentration of 0.12 µg/L. 
 
Concentrations of total Al were consistently above the chronic criterion, while total Se was 
below the chronic criterion for three of the four sampling events.  All of the dissolved metals with 
chronic criteria (As, Cd, Cu, Ni, Pb and Zn) had inflow and outflow concentrations at or below 
their respective criteria.  The single measured chlorpyrifos concentration at Pico-Kenter was 3 
times the chronic criterion. 
 

Toxicity 
 
Over half of the samples were toxic to sea urchin fertilization (Figure 23, Table 9).  The only 
samples that were not toxic to sea urchin fertilization were the inflow and outflow samples from 
November.  For the December and January inflow and outflow samples, the highest 
concentration tested (50% dilution) was toxic.  For the March samples, the inflow sample had 
greater toxicity than the outflow sample; the inflow sample was toxic at the lowest dilution tested 
(12.5% inflow), while the outflow sample was toxic at the 25% sample concentration.  The 
toxicity of the January inflow samples, and the November and March inflow and outflow samples 
was not great enough to produce a median-effect response (i.e., none of these samples 
reduced fertilization by 50%), hence an EC50 and TU value could not be calculated.   
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Samples from three collection events were tested for C. dubia survival (11/18/04, 12/16/04, 
3/10/05), while one event was tested for reproduction impairment (3/10/05).  None of the Pico-
Kenter samples tested were toxic to survival or reproduction (Figure 23). 
 
 

BC120 Dry weather (hydrodynamic device) 
 

Chemistry 
 
There was a difference in removal efficiencies between the total and dissolved metal fractions 
for certain metals (i.e., Al, Cu, Pb, Zn) for at least one of the two dry weather sampling events at 
BC120 (Figures 24 and 25, Table 6).  For example, total Al was reduced by 34% between the 
inflow and outflow samples in January, and by 52% in March, while the dissolved fraction of Al 
increased by 25% and 55%, respectively, between the inflow and outflow in these same 
samples.  The concentration of total Cu was reduced by 26% in the January outflow, but 
dissolved Cu concentrations were similar between the inflow and outflow samples.  Both total 
Pb and total Zn were reduced 32% and 24%, respectively, between the inflow and outflow 
samples from January, but virtually unchanged in the dissolved fraction.  This difference was not 
apparent between total and dissolved Pb or Zn from March; both metals showed a reduction 
between inflow and outflow in both the total and dissolved fractions. 
 
There was a 73% reduction in TSS in the January sample, and a 50% reduction in the March 
sample. 
 
Diazinon and bifenthrin were the only pesticides found in the dry weather samples from BC120 
(Figure 26).  Diazinon was detected in both the inflow and outflow samples from March, while 
bifenthrin was detected in both the inflow and outflow samples from January.  The concentration 
of each pesticide in the outflow samples were similar to the inflow concentration.   
 
A reduction in contaminant concentration did not necessarily lead to values being below the 
water quality criteria, and vice versa.  While concentrations of total Al were reduced between the 
inflow and outflow samples from January and March, the outflow concentrations were above the 
chronic criterion for both sampling events.  And, while concentrations of total Se, dissolved As, 
and dissolved Ni were virtually unchanged between the inflow and outflow samples, the outflow 
concentrations of these metals were consistently below their respective chronic criteria.  
Dissolved Cu concentrations, similarly unchanged between inflow and outflow samples, were 
consistently above the chronic criterion.  Both dissolved Pb and dissolved Zn were above the 
criteria in January (when inflow and outflow concentrations were similar), and below the criteria 
in March (when there was a slight reduction in concentration between the inflow and outflow 
samples).  Both the inflow and outflow concentrations of diazinon were below the chronic 
criterion. 
 

Toxicity 
 
Both the inflow and outflow samples from January were toxic to sea urchin fertilization (Figure 
27, Table 10).  The inflow sample was toxic at the 50% dilution, and the outflow sample (with 
greater toxicity) was toxic at the 25% sample concentration.  The toxicity increased between the 
inflow and outflow samples from March.  While the inflow sample from March showed no toxicity 
at the highest dilution tested (50% dilution), the outflow sample was toxic even at the lowest 
dilution tested (12.5% sample) 
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Only the samples from March were tested for impairment to C. dubia survival or reproduction.  
Neither the inflow nor outflow samples were toxic to C. dubia (Figure 27). 
 
 

BC120 Wet weather (hydrodynamic device) 
 

Chemistry 
 
The concentrations of most total and dissolved metals increased between the inflow and outflow 
samples from January (Figure 28 and 29, Table 6).  Concentrations of total Al, As, Cd, Cr, Cu, 
Pb, Ni and Zn increased by at least 26% in the January samples, while dissolved concentrations 
of Al, As, Cr, Cu, Pb, Ni and Zn increased by at least 35% in January.  The concentrations of 
most total metals also increased in the February samples, although not by as much. 
 
Concentrations of TSS were similar between the inflow (TSS = 204 mg/L) and outflow (TSS = 
217 mg/L) samples from January.  However for the February samples, the level of TSS 
increased by 67% between inflow (84 mg/L) and outflow (140 mg/L) (Figure 28). 
 
Diazinon was the only pesticide found in either of the wet weather sampling events at BC120 
(Figure 30).  This pesticide was detected in the February samples, where there was a 50% 
reduction between the inflow and outflow samples, from 0.08 µg/L to 0.04 µg/L.   
 
Concentrations of total Al, dissolved Cu, and dissolved Zn exceeded the chronic criteria during 
both wet weather sampling events at BC120.  Concentration of dissolved Pb were exceeded in 
the February sample.  The diazinon concentration in the outflow sample was below the chronic 
criterion.   
 

Toxicity 
 
Samples from both the January and February wet weather sampling events were toxic to sea 
urchin fertilization (Table 11).  In the January samples, the lowest concentration of inflow and 
outflow sample tested (12.5% sample) was toxic.  Because the level of toxicity was so strong in 
these samples, it was not possible to detect differences between the inflow and outflow 
samples.  The samples from February had lower toxicity.  Both the inflow and outflow samples 
were only toxic at the 50% dilution.  These samples had comparable TU values (inflow sample 
TU=2.6, outflow TU = 2.9) (Figure 31).   
 
Only the samples from February were tested for impairment to C. dubia survival or reproduction.  
Neither the inflow nor outflow samples were toxic to C. dubia (Figure 31). 
 
 

South Pasadena (hydrodynamic device) 
 

Chemistry 
 
There was greater variability in total and dissolved metals among sampling events than there 
was between inflow and outflow concentrations from a single sampling event (Figure 32 and 33, 
Table 6).  For example, total Cu concentrations in the inflow samples from the South Pasadena 
site varied by up to a factor of 5.1 and the outflow samples varied by a factor of 3.8, while the 
largest difference between inflow and outflow concentrations for a single event was by a factor 
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of 1.4.  For dissolved Cu, the inflow concentrations varied by a factor of 3.8 and the outflow 
concentrations varied by a factor of 3.2, while the largest difference between inflow and outflow 
samples from a single event was by a factor of 1.6.  This pattern was consistent for each metal 
that was detected. 
 
Differences in TSS concentrations between inflow and outflow samples were variable among 
the five sampling events.  Concentrations increased by over 50% in the samples from 12/5/04 
and 1/26/05, but decreased by 97% in the samples from 1/2/05 (Figure 32). 
 
The OP pesticides chlorpyrifos and diazinon were the only pesticides detected in any of the 
South Pasadena samples.  Chlorpyrifos was detected in the inflow and outflow samples from 
1/7 and 1/26/05, while diazinon was detected in the inflow and outflow samples from 12/5/04 
(Figure 34).  Concentrations of chlorpyrifos were similar between the inflow and outflow samples 
from 1/7/05, but there was a 67% increase in chlorpyrifos between the inflow and outflow 
samples from 1/26/05.  The diazinon inflow and outflow concentrations from 12/5/04 were 
similar. 
 
While there were some metal concentrations in the outflow samples below their respective 
chronic water quality criteria, none of the metals were below the criteria because of a reduction 
from the inflow concentration.  Total Se, and dissolved Cd were consistently below the criteria 
and also consistently below the reporting limit.  Dissolved Cu was consistently above the 
chronic criterion, while dissolved Pb and Zn had some values above and some below their 
criteria.  The chronic water quality criterion for total Al is only valid for sample pH 6.5 – 9.0.  
Only one outflow sample was within this pH range (the sample from 1/26/05), and the 
concentration of total Al in this sample exceeded the criterion.  The two detectable 
concentrations of chlorpyrifos in the outflow samples were both above the chronic water quality 
criteria.  The detected concentration of diazinon was equal to the criterion. 
 

Toxicity 
 
Samples from all five sampling events were highly toxic to sea urchin fertilization, and this 
toxicity was not reduced by the CDS unit (Figure 35, Table 12).  The toxic units were 
comparable between the inflow and outflow samples for most sampling events.  For the 
samples collected from the 1/7 and 1/26/05 storm events, the toxicity was too great to tell if 
there was a difference between the inflow and outflow samples.  Among sites, TUs ranged from 
3.3 and 3.6 in the inflow and outflow samples, respectively, from 12/5/04, to TU >8 in the inflow 
and outflow samples from 1/7 and 1/26/05. 
 
None of the samples were toxic to C. dubia survival or reproduction (Figure 35). 
 
 

SMURRF (screening/hydrodynamic device/microfiltration/UV treatment) 
 

Chemistry 
 
For TSS and most of the total metals constituents (Al, Cr, Cu, Pb, Ni, Zn), there was a 
consistent reduction in concentrations between the inflow and outflow samples (Figure 36, 
Table 6).  Concentrations of TSS were reduced below the reporting level for three of the four 
sampling events, reducing TSS by >93%.  The one sampling event that had measurable TSS in 
the outflow had a 99% removal rate.  The reduction in total Cu varied from 47% to 59%, while 
the reduction in total Zn varied from 52% to 68%. 
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A strong and consistent reduction between the inflow and outflow concentrations was less 
apparent for the dissolved metals (Figure 37).  Only dissolved Al and Zn showed a consistent 
removal, with efficiencies ranging from 11-65% for dissolved Al and from 10-34% for dissolved 
Zn. 
 
The concentration of residual chlorine increased between the inflow and outflow samples during 
each of the four sampling events.  The smallest increase was from 0.05 mg/L to 0.08 mg/L in 
March, while the largest increase was from 0.05 mg/L to 0.66 mg/L in the November sample 
(Table 6).  The most likely source of the chlorine is from the use of this chemical to backflush 
the screens at SMURRF (Louis Hernandez, personal communication). 
 
Malathion was the only pesticide detected in any of the samples from SMURRF (Figure 38).  
This pesticide was detected in the March samples, where the concentrations were 0.05 µg/L in 
the inflow and 0.03 µg/L in the outflow sample. 
 
The reduction in total Al consistently brought the concentrations down below the chronic 
criterion.  Total Se concentrations, which were not reduced by the treatment at SMURRF, were 
above the chronic criterion only in the March outflow sample.  The concentrations of dissolved 
metals (As, Cd, Cu, Pb, Ni, Zn) were consistently below the respective criteria prior to treatment 
at SMURRF, and remained below the criteria after treatment.  The concentrations of malathion 
were likewise below the chronic criterion both before and after treatment. 
 

Toxicity 
 
Toxicity to sea urchin fertilization increased in three of the four outflow samples from SMURRF 
(Figure 39, Table 13).  This increase in toxicity corresponded with an increase in residual 
chlorine concentrations between the inflow and outflow samples.  For example, the November 
sample went from TU <2 in the inflow sample (0.05 mg/L chlorine) to TU = 8.7 in the outflow 
sample (0.66 mg/L chlorine).  Similarly, the December samples went from TU = 2.5 (0.07 mg/L 
chlorine) to TU >8 (0.23 mg/L chlorine), and the January samples went from TU = 1.2 (0.17 
mg/L chlorine) to TU >8 (0.35 mg/L chlorine).  The inflow and outflow samples from March were 
toxic at the 50% dilution, but the toxicity was not great enough to calculate a median effect 
concentration, therefore TU values could not be estimated.  Chlorine concentrations in these 
samples were relatively low, with residual chlorine in the outflow sample (0.08 mg/L) being 
similar to the inflow sample (0.05 mg/L). 
 
The only sample that was toxic to C. dubia survival was the outflow sample from November.  
This sample had 0% survival in the 100% sample, and a TU value = 1.4.  This was also the 
sample with the highest residual chlorine concentration (0.66 mg/L).  All other samples, 
including the November inflow sample had TU values <1.  The only samples tested for 
impairment to C. dubia reproduction (the March inflow and outflow samples) were not toxic. 
 
 

L.A. metal recycling yard (screening/settlement) 
 

Chemistry 
 
There were no consistent differences between inflow and outflow samples for total metals, but 
there were patterns among certain dissolved metals (Figure 40 and 41, Table 6).  For example, 
dissolved Cr concentrations were reduced for each of the four sampling events, ranging from a 
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36% – 79% reduction between the inflow and outflow samples.  Concentrations of dissolved Pb 
were reduced during three of the events, ranging from a 48% – 87% reduction between inflow 
and outflow concentrations.  For the fourth sampling event, however, dissolved Pb increased by 
54% in the outflow.  There was a consistent increase in dissolved Zn, ranging from a 57% – 
2009% increase between inflow and outflow concentrations.  Most of the sampling events also 
showed a strong increase in dissolved Cd concentrations, ranging from a 262% – 601% 
increase.  The fourth sampling event, however, had a 55% reduction in dissolved Cd in the 
outflow sample. 
 
The chronic criteria for both total Al and Se were exceeded (Figure 40).  Only two of the outflow 
samples were within the appropriate pH range (6.5 – 9.0) to compare against the total Al 
criterion, but both of these samples exceeded the criterion.  All four of the outflow samples 
exceeded the criterion for total Se.  The reductions in dissolved Pb resulted in outflow 
concentrations that were below the criterion for two of the sampling events, but not for a third 
event (Figure 41).  The increases in dissolved Zn concentrations resulted in exceedances of the 
chronic criterion for three of the four sampling events.  Dissolved Ni, which had inconsistent 
differences between inflow and outflow concentrations, exceeded the chronic criterion once, 
during the sampling event with the largest reduction in dissolved Ni. 
 
Pesticides were not analyzed in the samples from the L.A. metal recycling yard. 
 

Toxicity 
 
The toxicity of the samples to sea urchin fertilization decreased between inflow and outflow for 
two of the events, but the toxicity was too high to detect any changes between inflow and 
outflow during the other two events (Figure 42, Table 14).  In the samples from 2/18/04, the 
toxicity was reduced from TU >8 to TU = 5.4, while in for the samples from 10/26/04, the toxicity 
went from TU = 2.5 to TU <2.  The inflow and outflow samples from 2/2/04 and 2/11/05 each 
had TU values >8, and therefore differences could not be determined. 
 
The toxicity to C. dubia survival was also inconsistent among the four sampling events (Figure 
42).  During the event on 2/2/04, the toxicity was too great to differentiate the inflow and outflow 
samples (TU > 4; the lowest concentration tested was 25% sample).  However, toxicity 
increased in the samples from 2/18/04, from TU <1 in the inflow to TU = 2.1 in the outflow.  
Toxicity was reduced between the inflow and outflow samples during the last two events, from 
TU = 16 in the inflow (6.25% sample was the lowest concentration tested) to TU = 8.3 in the 
outflow from 10/26/04, and from TU = 2.2 to TU 1.4 in the samples from 2/11/05.   
 
Reproductive impairment was reduced between the inflow and outflow samples during three of 
the sampling events.  The largest reduction in toxicity was in the samples from 2/18/04, where 
toxicity dropped from TU = 9.4 to 5.2.  There were slight reductions in toxicity in the samples 
from 10/26/04 (inflow TU = 7, outflow TU = 5.7), and 2/11/05 (inflow TU = 6.7, outflow TU = 5.9).  
The samples from 2/2/04 had toxicity that was too great to differentiate the inflow and outflow 
samples (TU >4 for both samples). 
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Discussion 
 
This study expands our understanding of BMP effectiveness under field conditions in southern 
California, adding new information for sites that have not been examined previously, and 
assessing additional constituents of concern for aquatic life protection (e.g., toxicity, OP 
pesticides) at sites that have been studied before.  The assessment of treatment effectiveness 
described in this study is intended to provide information regarding the technologies examined 
and to aid in the selection of BMPs for future installations, not to evaluate the suitability of a 
specific BMP at the study sites.  The BMPs included in this study were installed for purposes 
other than removal of aquatic life toxicity and the results are therefore not intended to assess 
the overall effectiveness of the specific BMP for its intended purpose.  For example, the 
effluents from the SMURRF and L.A. metal recycling yard treatment systems do not enter urban 
creeks or channels, but are used as reclaimed water (SMURRF) or for ground water infiltration.  
The Wet CAT and CDS systems were installed for the treatment of constituents other than 
toxicity, such as bacteria (Wet CAT) and trash. 
 

Effectiveness of Metals Removal  
 
The wetland BMP systems (Wet CAT and OCWD sub-surface flow) both showed great potential 
to effectively reduce concentrations of dissolved Zn.  Concentrations of dissolved Zn were 
consistently reduced by more than 10% in the outflow samples from both sites, however the 
concentrations in the inflow samples did not exceed the chronic criterion (Table 15-17).  
Therefore the ability to attain the water quality criterion for dissolved Zn could not be evaluated 
for these sites.  For dissolved Cu, the wetlands showed different responses.  The SSF wetlands 
consistently reduced concentrations of dissolved Cu by more than 10% and reduced outflow 
concentrations to levels below the chronic criterion, but the Wet CAT wetland was unable to 
produce a meaningful reduction.  Concentrations at the Wet CAT site, however, were quite low 
in the inflow samples (<11 µg/L), and therefore it may not be realistic to expect large reductions 
in the outflow.  Other metal constituents with water quality criteria were only analyzed in the 
samples from the Wet CAT site.  The Wet CAT wetland was very effective at reducing 
concentrations of dissolved Cd and Ni to levels below the chronic criteria.  This wetland was 
also effective at reducing concentrations of total Al and Se by >10%, although total Al was not 
always reduced to levels below the chronic criterion, and total Se was never reduced below the 
criterion.  There were several metals without chronic criteria that were consistently reduced by 
>10% between the inflow and outflow at the Wet CAT site (Table 15).  This included total Cd, 
Cr, Cu, Ni, and Zn.  Total Cu and Zn were also reduced by >10% in the OCWD SSF samples. 
 
The BMPs using hydrodynamic devices (CDS units) were generally ineffective at reducing metal 
concentrations by >10%, for metals with chronic water quality criteria (Table 15).  There was 
one exception; concentrations of total Al were reduced by >10% in both of the dry weather 
outflow samples at the BC120 site.  This reduction was only partially effective, however, since 
the outflow concentrations were never reduced below the chronic criterion (Table 16).  One 
constituent, dissolved Cd, was below the reporting level for most sampling events at each of the 
CDS BMP sites, and could not be evaluated for consistent reductions.  Most of the metals that 
were consistently reduced by >10% in the dry weather samples from BC120 do not have 
chronic criteria.  Total Cu, Pb and Zn were reduced by >10% between inflow and outflow during 
both dry weather sampling events at this site (Table 15).  In general, CDS units are designed to 
remove particulate material, which would be a substantial benefit for reducing the total load of 
metals.  However, the majority of metals chronic criteria are for the dissolved phase. 
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The SMURRF site was effective at reducing two of the metals with chronic criteria by >10%.  
The treatment process at SMURRF consistently reduced concentrations of total Al and 
dissolved Zn by >10%, with total Al reduced to levels below the chronic criterion (Table 17).  
Dissolved Zn concentrations, however, were consistently below the chronic criterion in the 
inflow, and therefore the ability to attain this water quality criterion could not be assessed.  The 
majority of metal constituents that were consistently reduced by >10% do not have chronic 
criteria (Table 15); concentrations of total Cr, Cu, Ni, Pb, and Zn, and dissolved Al were 
consistently reduced between the inflow and outflow samples at SMURRF.  Similar to the CDS 
units, the microfiltration process at SMURRF works better on particulate metals, rather than 
dissolved metals. 
 
The screening/settlement apparatus at the L.A. metal recycling yard was usually effective at 
reducing concentrations of dissolved Cu and Pb by >10% (Table 15).  Dissolved Pb was 
reduced to levels below the chronic criterion half of the time, while dissolved Cu was never 
reduced below the criterion.  This BMP was not effective for reducing any of the other metals 
with chronic criteria (Table 16).  Only one metal constituent without a chronic criterion (dissolved 
Cr) was consistently reduced by >10% (Table 15). 
 

Effectiveness of Pesticides Removal  
 
Only three BMP sites had at least two sampling events with detected amounts of pesticide, and 
could be evaluated for removal effectiveness (Table 15).  Diazinon was measured in the inflow 
from the Wet CAT and OCWD SSF wetlands, while chlorpyrifos was detected in the inflow from 
the South Pasadena CDS site.  Both wetland BMPs were able to reduce diazinon by >10%.  
However, the OCWD SSF wetlands were inconsistent over time in their ability to reduce 
concentrations below the chronic criterion, and the inflow concentrations at the Wet CAT site 
were not high enough to evaluate attainment of the water quality criterion (Table 16).  The 
OCWD sub-surface flow wetlands appeared to completely remove diazinon during the first 
week, but were less effective during the other four sampling events.  It is unclear why the 
effectiveness of diazinon removal was reduced after the first event, however the most likely 
explanation is that because there were inconsistencies with the dosing of the wetlands during 
the first week, the lack of diazinon in the outflow sample was because the diazinon had not 
mixed throughout the system.  The dosing of the metals solution at OCWD, which used a 
different delivery system, was not affected.  At the South Pasadena site, the concentrations of 
chlorpyrifos were not consistently reduced by >10%, hence this BMP was not effective at 
removing this OP pesticide. 
 

Effectiveness of TSS Removal 
 
Numerical water quality criteria do not exist for TSS, so the BMPs were only evaluated for their 
ability to reduce the concentrations of TSS by at least 10% (Table 15).  The Wet CAT wetland 
was able to reduce TSS during all sampling events captured, presumably because of the long 
residence time which allowed for sedimentation processes to occur.  A previous study found an 
average TSS reduction of 23% at the Wet CAT site (CH2MHill 2004), which is less than the 
74% average reduction found in this study. 
 
There were mixed results for the CDS units.  TSS was reduced in both of the dry weather 
samples from BC120, but was not reduced in the wet weather samples from BC120, and was 
inconsistently reduced in the samples from Pico-Kenter and South Pasadena. 
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The microfiltration process used at SMURRF consistently reduced the levels of TSS by more 
than 10%.  The screening/settlement process used at the L.A. metal recycling yard, however, 
was not able to consistently reduce TSS levels. 
 
Reduction in TSS is not a parameter of direct relevance to water column toxicity, as 
contaminants usually need to be in the dissolved form to produce effects on organisms under 
laboratory exposure conditions.  However, TSS removal does correspond to reductions in 
particle-associated contaminants, which could have a beneficial impact on sediment toxicity or 
bioaccumulation from feeding.  The study design and analytical methods used in this study were 
not sufficient to assess potential impacts on sediment toxicity.  Different procedures for sample 
collection and testing are needed to the toxicity associated with runoff particles. 
 

Changes in Toxicity 
 
Toxicity, when present, was reduced by the two wetland BMPs.  Both the Wet CAT wetland, and 
the OCWD SSF wetland reduced the toxicity in two of the sampling events, while the other 
sampling events at these sites did not have sufficient toxicity to evaluate removal.  While there 
was a consistent reduction for many of the metal contaminants in the events with the non-toxic 
samples, the inflow concentrations were not great enough to have caused toxicity. 
 
The toxicity to C. dubia survival and reproduction in the samples from the Wet CAT site was 
influenced by dissolved salts.  While survival and reproduction were consistently low in these 
samples, the toxicity was usually equivalent to the salt blank that was tested concurrently with 
the Wet CAT samples.  In a previously study, concentrations of dissolved salts associated with 
conductivity values greater than 1.8-2.8 mS caused impairment to C. dubia reproduction (Brown 
and Bay 2003).  In the present study, the conductivity values in all of the Wet CAT samples 
exceeded this threshold range by at least a factor of two.  Toxicity due to other contaminants 
could only be resolved in the November inflow sample.  While the conductivity value was 
relatively high in this sample, the survival was significantly lower than that found in the salt 
control.  The high salt content did not cause interference with the echinoderm fertilization test, 
since hypersaline brine was added to the samples to bring the conductivity level up to 
approximately 54 mS. 
 
In general, the CDS units had no effect on the toxicity.  This is not surprising, since the CDS 
units were designed to remove solids from runoff, yet the fraction usually associated with toxicity 
is the dissolved phase, and the CDS units had little effect on the dissolved metals in this study 
(Table 15). 
 
The toxicity data for the samples from the SMURRF site could not be used to evaluate toxicity 
removal effectiveness.  While the inflow samples from two of the events were toxic to 
echinoderm fertilization, reductions in toxicity could not be assessed because of the influence of 
added chlorine.  As part of the treatment process at SMURRF, chlorinated water is used to 
backflush the screens.  This chlorination step results in increased residual chlorine in the 
outflow samples.  Previous studies have shown that the echinoderm test is sensitive to chlorine, 
with an approximate median effect threshold of 0.02 mg/L (Dinnel et al. 1981).  In the present 
study, the residual chlorine concentrations in the outflow samples from SMURRF were 12-33 
times this value in the samples from November, December and January.  The increased toxicity 
was not due to other contaminants, since the other dissolved contaminants analyzed at 
SMURRF either remained fairly constant, or were reduced between the inflow and outflow 
samples.  There was no consistent toxicity to C. dubia.   
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Toxicity at the L.A. metal recycling yard was usually reduced after treatment, according to the C. 
dubia reproduction test.  While the toxicity was usually reduced in the outflow samples, the 
toxicity was still quite high after treatment.  The toxicity was often too high in both the inflow and 
outflow samples in the sea urchin fertilization test to determine if a consistent reduction had 
occurred.  The pattern of reduced toxicity in the C. dubia reproductive test was similar to the 
pattern found for dissolved Cr and Cu, but strikingly different from the patterns for dissolved Zn 
and Cd, where concentrations tended to increase substantially.  While dissolved Cu tended to 
decrease after treatment, the concentrations were still consistently above the chronic criterion. 
 

Comparison to the International Stormwater Database 
 
The data were compared with the International Stormwater BMP Database in order to determine 
if the removal effectiveness was comparable with other technologies and studies.  The 
stormwater database contains inflow and outflow data for metals and TSS that has been 
collected over the past decade from several types of BMPs (Strecker et al. 2004).  The 
database is sponsored by several agencies, including the US EPA and the American Society of 
Civil Engineers.  For analysis of the data, the upper and lower 95% prediction limits from log 
transformed paired inflow and outflow data from biofiltration BMPs in the stormwater database 
were calculated and compared with the data for each of the BMPs in the present study.  
Biofiltration BMPs (which include grass strips and swales) are believed to be one of the most 
effective types of BMPs currently in use (E. Strecker, personal communication).  Analyses were 
made for dissolved Cu, Zn and TSS.  For dissolved Cu, most of the data from the present study 
fell within the prediction limits from the international stormwater database (Figure 43).  The data 
were also compared to the one-to-one reference line (which represents no change between 
inflow and outflow).  This comparison showed that while most of the data for the biofiltration 
BMPs were below this line (indicating a general net reduction in dissolved Cu between inflow 
and outflow), there were only two BMP sites in the present study that were consistently below 
this line.  The OCWD SSF wetland and L.A. metal recycling yard were the only sites that had 
consistent reductions in dissolved Cu, with median reductions of 85% for OCWD replicate cell 
#1, 75% for replicate cell #2, and 28% for the metal recycling yard, compared to a 22% median 
reduction by the biofilter BMPs. 
 
The reductions in the present study were usually within the biofilter prediction levels for 
dissolved Zn, except for the OCWD SSF wetland and the L.A. metal recycling yard (Figure 44).  
For the OCWD SSF wetland, the data were below the lower prediction limit of the biofiltration 
BMPs for dissolved Zn, indicating a greater reduction by the SSF wetland than the biofilter 
BMPs.  The dissolved Zn data from the L.A. metal recycling yard, however, were usually above 
the biofiltration upper prediction limit.  The data at the L.A. recycling yard were also above the 
one-to-one reference line, indicating a net gain in dissolved Zn.  Other than the OCWD SSF 
wetland, the only other sites that were consistently below the one-to-one line were the Wet CAT 
wetland, and SMURRF.  The median reductions in dissolved Zn at the OCWD (95% for replicate 
cell#1, 98% for replicate #2), and Wet CAT sites (72%) were greater than the median reduction 
from the biofiltration BMPs (45%), while the median reduction at SMURRF (20%) was lower. 
 
For TSS, only the data from SMURRF and Wet CAT were below the lower biofilter prediction 
limit.  (Figure 45).  The median reductions in TSS at SMURRF (>98%) and the Wet CAT 
wetland (88%), and the reductions in the two dry weather samples from BC120 (73%, 50%) 
were all greater than the median reduction for the biofiltration BMPs in the stormwater database 
(18%).  Data from the other sites in this study were usually within the prediction limits for TSS, 
except for the wet weather flow from BC120, which consistently exceeded the upper prediction 
limit. 
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The data from the CDS units in this study were also compared with the data from the 
hydrodynamic devices in the stormwater database.  All of the data from the CDS units fell within 
the 95% prediction limits of the hydrodynamic devices for dissolved Cu (Figure 46)  The 
reductions in dissolved Cu were more variable with the database.  However, the median 
reduction from the database (2%) was similar to the median reduction from Pico-Kenter (3%), 
the two dry weather events from BC120 (-1%, 0%), and the January wet weather event from 
BC120 (-5%).  The median reduction in dissolved Cu in the database was lower than the 
median reduction from South Pasadena (9%).  The reduction in the February wet weather event 
from BC120 was negative (-82%). 
 
For dissolved Zn, the reductions from the current study fell within the prediction limits of the 
hydrodynamic devices in the stormwater database (Figure 47).  The results of the current study 
appear to coincide to the one-to-one reference line better than the data from the stormwater 
database for dissolved Zn.  However, the median reduction in dissolved Zn from the database 
(0%) was lower than the median reduction from Pico-Kenter (8%), and South Pasadena (12%), 
and the March dry weather event from BC120 (29%), and the January wet weather event from 
BC120 (18%).  The median reduction of the January dry weather event and February wet 
weather event from BC120 were negative (-10% and -42%, respectively). 
 
There was also a greater range in reduction of TSS for data from the stormwater database than 
the current study (Figure 48).  Overall, the median reduction in TSS from the database (48%) 
was greater than the median reduction for Pico-Kenter (5%), and South Pasadena (15%), or the 
two wet weather samples from BC120 (-6%, -67%).  The TSS reduction in the database was not 
as great, however, as for the two dry weather samples from BC120 (73%, 50% removal). 
 

Research Needs 
 
While this study adds to the knowledge base, there were some limitations to this study.  First, 
this study had a limited number of sampling events from each site and was conducted over a 
relatively short time frame.  This study was restricted to a maximum of five sampling events due 
to the resources available and the short time-line of the project.  Because of this, the among-
event variability measured at each site may not be representative of other times of the year (for 
the dry weather samples), or additional years (particularly for wet weather, since the 2004-2005 
rain season had double the normal amount of rainfall). 
 
Second, while analytical variability was incorporated into the two-tiered approach, there are 
other potential sources of variability that were not.  This includes sampling variability 
(inconsistencies in the composition of the flow), and variability from sample handling (conditions 
that change the concentrations between the time of sample collection and analysis).  
Inconsistencies in the composition of the flow can lead to erroneous conclusions about 
differences between the inflow and outflow sample if there were spikes in contaminant 
concentrations that were picked up by one of the autosamplers and not the other.  For example, 
the large increases in several of the total metals (Cd, Cr, Cu, Ni, Pb, Zn) and chlorpyrifos in the 
March 2005 samples from Pico-Kenter probably did not originate from the CDS unit itself, but 
were more likely due to inconsistencies in the flow composition.  Differences in how samples are 
handled (e.g. temperature, time until analysis) can also lead to variability between samples.   
 
Third, there were instances where the apparent removal effectiveness was low, because the 
inflow concentrations were too low to expect large reductions.  For example, only one of the four 
sampling events at the Wet CAT site had concentrations of dissolved Cu that were reduced by 
>10%.  However, the concentration of dissolved Cu in the inflow for these events was probably 
too low to expect large reductions in the outflow.  The overall evaluation in the two-tiered 
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approach did not distinguish between situations where the inflow was probably too low to 
evaluate removal by the BMP, and situations where the BMP failed to reduce high 
concentrations of contaminants.   
 
Finally, there are other types of BMPs in use in southern California that were not represented in 
this study, including detention basins and media filters.  A previous study by Caltrans (2004) 
indicated these BMPs are among the most effective technologies for improving water quality, 
but did not examine reductions in toxicity or pesticides.  Media filtration has been shown to 
substantially reduce toxicity in runoff from the National Steel and Shipbuilding Company 
(NASSCO) (H. Bermudez, personal communication). 
 
Future investigations would benefit by increasing the number of sampling events and the 
duration of the study.  Increasing the number of sampling events would allow additional 
statistical approaches to be used to evaluate the data.  Future studies would also benefit by 
including additional BMP types, in order to characterize the wide variety of the BMPs being used 
in southern California.   
 
The assessment of BMP effectiveness regarding sediment toxicity is another issue in need of 
investigation.  Sediment toxicity is frequently encountered in receiving waters near the mouths 
of urban rivers and creeks, and runoff discharge is a likely contributor to this situation.  Just as 
the effectiveness of a particular BMP for a constituent such as trash may have little relevance to 
reducing water column toxicity, the characteristics of BMPs that are important for reducing water 
column toxicity may differ from those needed to be effective in reducing sediment toxicity. 
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Figure 1.  BMP sampling locations.  The type of sample collected for this study (dry or wet weather) is indicated in the text box.  The 
freeways in Los Angeles and Orange Counties have been added for reference. 
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Figure 2.  Wet CAT upstream (top photo) and downstream (bottom photo) locations.  The sites are 
separated by about half a mile of wetland.  Water from the wetland flows down a slope as it leaves 
the wetland.  The arrow in the bottom photo indicates the slope where the outflow was taken.  The 
concrete structure on the left part of the photo contains ground water flow. 
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Figure 3.  Orange County Water District’s sub-surface flow wetlands.  These wetlands are 
constructed from concrete panels, and measure approximately 1 m tall x 2 m wide x 8 m long.  Each 
wetland cell is filled with a gravel matrix composed of pea gravel.  A monoculture of wetland plants 
(bulrushes, genus Scirpus) are planted in the gravel.  The gravel provides an approximate thousand-
fold increase in surface area for the growth of bacterial biofilms that increase the rate of contaminant 
degradation or removal.  Within the gravel matrix there are distinct oxygen rich (aerobic) and oxygen 
free (anaerobic) zones where specific microbial processes take place.  Water flows beneath the 
surface of the gravel matrix. 
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 A. 
 
 

 B. 
 
Figure 4.  A. Dosing setup for the sub-surface flow wetlands at OCWD.  Diazinon, Cu and Zn were 
added to the wetlands by peristaltic pumps.  The metals stock solution is separate from the diazinon 
stock solution.  B. Outflow from the two replicate cells. 
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Figure 5.  Schematic of a hydrodynamic device (CDS unit from CDS Technologies).  The manhole 
cover on top is the only part of the unit visible from street level. 
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Figure 6.  A. CDS unit at the Pico-Kenter site.  B. Influent and effluent autosamplers in a pit adjacent 
to the Pico-Kenter CDS unit. 
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Figure 7.  The CDS unit housing at the BC120 site, near Ballona Creek and Overland Ave. in Culver 
City. 
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 B. 
 
Figure 8.  A. Autosampler contained within green housing box at the South Pasadena site.  B. 
Housing containing the autosampler located next to the manhole cover of the CDS unit. 
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Figure 9.  Santa Monica Urban Runoff Recycling Facility (SMURRF).  The autosampler in the center 
of this picture is collecting the post-treatment effluent water. 
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Figure 10.  L.A. metal recycling yard BMP.  Water flows through the grating of the metal top hat, into 
an infiltration trench.
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Variability among duplicates vs magnitude of response
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Figure 11.  Variability among lab duplicates of field samples vs magnitude of response.  Most 
duplicates had relative percent difference (RPD) values <10%, and were more than twice the 
reporting level.  These data represent analyses only from CRG Marine Laboratories. 
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Table 1.  Sampling event descriptions for each of the BMPs in this study. 
 

Site Sampling 
event 

Sample 
Date 

 
Type of sample 

Antecedent dry 
weather period (days) 

Flow volume sampled 
(gallons) 

Wet CAT wetland (dry) 1 Inflow 11/17/04 Composite (time weighted) 8 203,773 
 1 Outflow 11/18/04 Composite (time weighted) 9 208,167 
 2 Inflow 12/15/04 Composite (time weighted) 6 163,815 
 2 Outflow 12/16/04 Composite (time weighted) 7 169,486 
 3 Inflow 1/19/05 Composite (time weighted) 7 51,534 
 3 Outflow 1/20/05 Composite (time weighted) 8 50,673 
 4 Inflow 3/9/05 Composite (time weighted) 5 65,559 
 4 Outflow 3/10/05 Composite (time weighted) 6 64,347 
OCWD sub-surface wetland 

(Experimental dosing) 1 2/3/05 Composite (multiple grabs) 5 Approx. 1,440 

 2 2/10/05 Composite (multiple grabs) 12 Approx. 1,440 
 3 2/24/05 Composite (multiple grabs) 0 Approx. 1,440 
 4 3/3/05 Composite (multiple grabs) 7 Approx. 1,440 
 5 3/10/05 Composite (multiple grabs) 6 Approx. 1,440 
Pico-Kenter hydrodynamic 

device (dry) 1 11/18/04 Composite (time weighted) 9 Not measured 

 2 12/16/04 Composite (time weighted) 7 Not measured 
 3 1/20/05 Composite (time weighted) 8 Not measured 
 4 3/10/05 Composite (time weighted) 6 Not measured 
BC120 hydrodynamic device 

(dry) 1 1/19/05 Composite (time weighted) 7 11,176 

 2 3/10/05 Composite (time weighted) 6 3,217 
BC120 hydrodynamic device 

(storm) 1 1/26/05 Composite (flow weighted) 14 284,257 

 2 2/11/05 Composite (flow weighted) 13 4,911,939 
South Pasadena hydrodynamic 

device (storm) 1 12/5/04 Composite (time weighted) 5 55,475 

 2 1/2/05 Composite (time weighted) 1 30,954 (toxicity); 163,113 (chemistry) 
 3 1/7/05 Composite (time weighted) 1 20,332 (toxicity); 1,307,639 (chemistry) 
 4 1/26/05 Composite (time weighted) 14 12,066 (toxicity); 13,884 (chemistry) 
 5 2/11/05 Composite (time weighted) 12 39,677 (toxicity); 304,322 (chemistry) 
SMURRF UV/filtration/ 

hydrodynamic device (dry) 1 11/18/04 Composite (time weighted) 9 201,907 

 2 12/16/04 Composite (time weighted) 7 25,900 
 3 1/20/05 Composite (time weighted) 8 333,043 
 4 3/10/05 Composite (time weighted) 6 234,788 
L.A. metal recycling yard 

screening/settlement (storm) 1 2/2/04 Composite (multiple grabs) 14 4,309 

 2 2/18/04 Composite (multiple grabs) 15 27,460 
 3 10/26/04 Grab 5 Not measured 
 4 2/11/05 Grab 13 Not measured 
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Table 2.  Constituents analyzed for each BMP site.  Differences in the constituents among sites reflect differences in study design among 
the monitoring programs contributing data.  OP pesticides = organophosphorus pesticides. 

   Chemistry Toxicity 

Site Sampling 
event 

Sample 
Date 

Metals 
(dissolved 

& total) 

OP 
pesticides 

Pyrethroid 
pesticides Glyphosate Ceriodaphnia 

dubia chronic test 
Sea urchin 

fertilization test 

Wet CAT wetland (dry) 1 Inflow 11/17/04     Acute test  
 1 Outflow 11/18/04     Acute test  
 2 Inflow 12/15/04     Acute test  
 2 Outflow 12/16/04     Acute test  
 3 Inflow 1/19/05     Acute test  
 3 Outflow 1/20/05     Acute test  
 4 Inflow 3/9/05       
 4 Outflow 3/10/05       
OCWD sub-surface wetland (dry) 1 2/3/05       
 2 2/10/05       
 3 2/24/05       
 4 3/3/05       
 5 3/10/05       
Pico-Kenter hydrodynamic 

device (dry) 1 11/18/04     Acute test  

 2 12/16/04     Acute test  
 3 1/20/05       
 4 3/10/05       
BC120 hydrodynamic device 

(dry) 1 1/19/05       

 2 3/10/05       
BC120 hydrodynamic device 

(storm) 1 1/26/05       

 2 2/11/05       
South Pasadena hydrodynamic 

device (storm) 1 12/5/04       

 2 1/2/05       
 3 1/7/05       
 4 1/26/05       
 5 2/11/05       
SMURRF UV/filtration/ 

hydrodynamic device (dry) 1 11/18/04     Acute test  

 2 12/16/04     Acute test  
 3 1/20/05     Acute test  
 4 3/10/05       
L.A. metal recycling yard 

screening/settlement (storm) 1 2/2/04       

 2 2/18/04       
 3 10/26/04       
 4 2/11/05       
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Table 3.  Constituent methods and reporting levels used to analyze the runoff samples.  Differences reflect the multiple agencies involved, 
and the analytical laboratories that conducted the chemical analyses. 
 

 SMURRF, Pico-Kenter,  
Wet CAT, BC120 L.A. metal recycling yard South Pasadena 

Analyte Reporting 
Level Method Reporting 

Level Method Reporting 
Level Method 

General       
Hardness (mg/L) 5 SM 2340 B 2 EPA 130.2 2 EPA 130.2 
Dissolved Organic Carbon (mg/L) 0.5 EPA 415.1 0.5 EPA 415.1 Not analyzed 
Ammonia (mg/L) 0.05 SM 4500 NH3 0.10 EPA 350.2 0.1 EPA 350.3 
pH Not applicable EPA 150.1 Not applicable EPA 150.1 Not applicable EPA 150.1 
Conductivity (µmhos/cm) 0.2 SM 2510 1.0 EPA 120.1 Not analyzed 
Total dissolved solids (mg/L) 0.2 SM 2540 C 1.0 EPA 160.1 Not analyzed 
Total suspended solids (mg/L) 0.5 SM 2540 D 2.0 EPA 160.2 2 160.2 

Metals (total and dissolved, µg/L)       
As 0.5 EPA 200.8 0.5 EPA 200.8 1.0 EPA 200.8 
Cd 0.2 EPA 200.8 0.2 EPA 200.8 0.25 EPA 200.8 
Cr 0.5 EPA 200.8 1.0 EPA 200.8 0.5 EPA 200.8 
Cu 0.5 EPA 200.8 1.0 EPA 200.8 0.5 EPA 200.8 
Fe 5.0 EPA 200.8 100 EPA 200.7 100 EPA 236.1 
Pb 0.5 EPA 200.8 0.5 EPA 200.8 0.5 EPA 200.8 
Hg 0.1 EPA 200.8 0.1 EPA 7470A 0.2 EPA 245.1 
Ni 0.5 EPA 200.8 1.0 EPA 200.8 1.0 EPA 200.8 
Se 0.5 EPA 200.8 1.0 EPA 200.8 1.0 EPA 200.8 
Zn 0.5 EPA 200.8 5 EPA 200.8 1.0 EPA 200.8 

Organics (µg/L)       
Organophosphate Pesticides1  0.01-0.02 EPA 625 Not analyzed 0.01-2.00 EPA 507 
Pyrethroids2 0.01-0.025 EPA 625 Not analyzed Not analyzed 
Glyphosate 6 EPA 547 Not analyzed Not analyzed 

 
1 OP pesticides include: Bolstar (Sulprofos), Chlorpyrifos, Coumaphos, Demeton, Diazinon, Dichlorvos, Dimethoate, Disulfoton, Ethoprop (Ethoprofos), 
Fenchlorophos (Ronnel), Fensulfothion, Fenthion, Guthion, Malathion, Merphos, Mevinphos (Phosdrin), Parathion-methyl, Phorate, Tetrachlorovinphos 
(Stirophos), Tokuthion, and Trichloronate. 
2 Pyrethroid pesticides include: Allethrin, Permethrin, Bifenthrin, Cyfluthrin, Cypermethrin, Deltamethrin, Fenpropathrin, Lamda Cyhalothrin, Prallethrin, and 
Pyrethrins.
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Table 4.  Freshwater chronic criteria used to compare the effluent data.  For samples with a hardness >400 mg/L CaCO3, a hardness of 400 
mg/L is used in the calculations. 
 
Constituent Freshwater Chronic Criteria (µg/L) Criterion Source 

Metals (total)   

Al 87 for pH 6.5-9.0 Nat’l Criteria, EPA 2002 

Se 5.0 Cal Toxics Rule, EPA 2000 

Metals (dissolved)   

As 150 Cal Toxics Rule, EPA 2000 

Cd [1.101672 – ln(hardness) x 0.041838] x exp[0.7852 x ln(hardness) – 2.715] Cal Toxics Rule, EPA 2000 

Cu 0.96 x exp[0.8545 x ln(hardness) – 1.702] Cal Toxics Rule, EPA 2000 

Ni 0.997 x exp[0.846 x ln(hardness) + 0.0584] Cal Toxics Rule, EPA 2000 

Pb [1.46203 – ln(hardness) x 0.145712] x exp[1.273 x ln(hardness) – 4.705] Cal Toxics Rule, EPA 2000 

Zn 0.986 x exp[0.8473 x ln(hardness) + 0.884] Cal Toxics Rule, EPA 2000 

OP pesticides   

Chlorpyrifos 0.041 Nat’l Criteria, EPA 2002 

Diazinon 0.05 Cal Fish & Game, Siepmann and 
Finlayson 2000 

Malathion 0.1 Nat’l Criteria, EPA 2002 
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Table 5.  Average relative percent differences for duplicate lab measurements of field 
samples analyzed by CRG. 
 

Constituent Pairs of data 
(n) Average RPD Median RPD 

Total metals    
As 7 2.9 2.2 
Cd 6 4.8 2.8 
Cr 7 0.5 0.5 
Cu 12 1.6 1.2 
Ni 7 1.0 1.1 
Pb 7 5.8 4.3 
Zn 12 8.4 1.1 

Dissolved metals    
As 8 5.2 4.8 
Cd 6 17.5 3.4 
Cr 8 5.6 3.0 
Cu 13 1.7 1.5 
Ni 8 2.6 2.6 
Pb 6 6.9 5.5 
Zn 13 7.2 2.1 
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Table 6.  Chemistry and toxicity measurements in pre- and post-BMP samples.  The dates 
indicate when sampling was terminated.  Non-detects were replaced with < reporting level.  
NA = not analyzed. 
 

 11/18/04 12/16/04 1/20/05 3/9/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
Wet CAT (instream wetland)         
General Constituents         

Ammonia (mg/L) 0.41 <0.05 0.43 <0.05 0.14 <0.05 0.06 <0.05 
Conductivity (mS) 5.8 6.12 6.1 6.1 7.24 7.022 7.25 6.88 
pH 7.67 8.14 7.7 8.2 7.5 8.0 7.6 8.1 
Residual Chlorine (mg/L) 0.06 0.04 0.1 0.04 0.15 0.05 0.04 0.04 
Total Dissolved Solids (mg/L) 463 488 5,060 5,170 6,300 6,240 5560 5610 
Dissolved Organic Carbon (mg/L) 8.6 8.2 12 12 15 14 6.6 6.3 
Total Hardness as CaCO3 (mg/L) 1,690 2,050 2,290 2,440 2,950 3,230 2440 2550 
Total Suspended Solids (mg/L) 14.8 2.0 14.6 1.6 23.8 2.4 15.2 10.5 

Metals (µg/L)         
Ag (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Al (dissolved) 65.4 3.21 78.9 3.42 106 3.61 113 2.42 
As (dissolved) 2.8 2.88 3.11 2.95 3.05 3.05 3.84 5.06 
Cd (dissolved) 2.56 0.89 9.58 0.76 8.55 1.32 37.1 0.24 
Cr (dissolved) 2.62 3.77 3.71 3.07 4.62 3.71 5.05 5.43 
Cu (dissolved) 7.26 9.24 8.95 9.54 10.7 10 10.2 9.13 
Hg (dissolved) <0.1 <0.1 <0.1 <0.1 0.07 <0.1 <0.1 <0.1 
Ni (dissolved) 128 30.9 146 31.5 387 57.5 308 51 
Pb (dissolved) <0.5 0.25 <0.5 <0.5 <0.5 <0.5 0.05 0.05 
Se (dissolved) 29.5 28.4 36.6 31.3 44 40.3 47.3 47.06 
Sn (dissolved) <0.5 <0.5 0.7 0.69 <0.5 <0.5 <0.5 <0.5 
Zn (dissolved) 53.1 30.5 66.3 22.4 136 30.9 135 24.4 
Ag (total) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Al (total) 1,150 1,170 617 3.6 3,470 12.6 2110 84.3 
As (total) 3.45 3.02 3.95 4.41 4.1 4.13 4.28 4.26 
Cd (total) 30.1 0.88 33.4 0.75 77.5 0.98 69.9 0.72 
Cr (total) 5.33 4.51 5.14 4.93 5.51 4.12 5.9 4.92 
Cu (total) 13.1 10 11 8.84 14 10 13 9.18 
Hg (total) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (total) 162 33.5 146 36.4 323 53.2 281 50.2 
Pb (total) 0.43 0.66 <0.5 <0.5 0.23 <0.5 0.1 0.13 
Se (total) 36.6 29.9 43.9 39.4 52 44.6 52.4 42.7 
Sn (total) <0.5 <0.5 0.69 0.69 <0.5 <0.5 <0.5 <0.5 
Zn (total) 97 34.8 84.1 21 208 19.6 170 25.8 

Organophosphorus pesticides (µg/L)1         
Diazinon 0.03 <0.01 0.02 0.01 <0.01 <0.01 <0.01 <0.01 
Malathion 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Other OP pesticides <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Pyrethroid pesticides (µg/L)2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Glyphosate (µg/L) <6 <6 <6 <6 <6 <6 <6 <6 
Toxicity         

C. dubia % survival (100% sample) 0 35 5 55 0 20 0 0 
C. dubia reproduction, % control 

(100% sample) NA NA NA NA NA NA 0 0 

Echinoderm fertilization (50% sample) 69 85 91 98 27 74 11 39 
 
1 OP pesticides include: Bolstar (Sulprofos), Chlorpyrifos, Coumaphos, Demeton, Diazinon, Dichlorvos, 
Dimethoate, Disulfoton, Ethoprop (Ethoprofos), Fenchlorophos (Ronnel), Fensulfothion, Fenthion, Guthion, 
Malathion, Merphos, Mevinphos (Phosdrin), Parathion-methyl, Phorate, Tetrachlorovinphos (Stirophos), Tokuthion, 
and Trichloronate. 
 
2 Pyrethroid pesticides include: Allethrin, Permethrin, Bifenthrin, Cyfluthrin, Cypermethrin, Deltamethrin, 
Fenpropathrin, Lamda Cyhalothrin, Prallethrin, and Pyrethrins. 
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 2/3/05 2/10/05 2/24/05 3/3/05 3/10/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow 
OCWD Replicate #1 (sub-surface flow 
wetland)           
Metals (µg/L)           

Cu (dissolved) 43.3 3.11 26.6 3.16 25.7 3.97 25.3 4.35 21.4 7.6 
Zn (dissolved) 120 5.99 69.4 3.32 63.6 0.63 54.2 0.41 58.7 14.8 
Cu (total) 52.4 3.15 29.7 3.34 36.6 2.25 31.2 5.54 24.77 8.86 
Zn (total) 128 3.02 66.4 2.47 67.3 4.26 61.3 2.41 64.67 16.3 

Organophosphorus pesticides (µg/L)           
Diazinon 0.04 <0.03 0.07 0.08 0.23 0.19 0.33 0.29 0.43 0.31 

Toxicity           
Echinoderm fertilization (50% sample) 60 92 93 98 99 100 90 96 86 95 

OCWD Replicate #2 (subsurface flow 
wetland)           

Metals (µg/L)           
Cu (dissolved) 6.61 3.11 9.24 3.07 22.5 4.49 21.9 4.28 18.5 4.56 
Zn (dissolved) 27.8 4.74 30.6 3.59 64.2 1.18 63.1 0.12 54.8 1.35 
Cu (total) 10.7 3.08 12.9 3.12 23.2 4.88 23.2 4.75 20.8 5.52 
Zn (total) 36.6 2.35 33.8 2.39 67.3 2.86 66.9 1.99 61.9 2.62 

Organophosphorus pesticides (µg/L)           
Diazinon 0.36 <0.03 0.11 0.08 0.28 0.23 0.32 0.22 0.46 0.29 

Toxicity           
Echinoderm fertilization (50% sample) 99 99 98 98 99 99 81 96 90 98 
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 11/18/04 12/16/04 1/20/05 3/10/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
Pico-Kenter (CDS)         
General Constituents         

Ammonia (mg/L) <0.05 <0.05 0.05 0.03 0.05 0.04 <0.05 0.08 
Conductivity (mS) 0.931 0.923 1 1 0.824 0.825 1.86 1.76 
pH 8.05 7.97 8.3 8.3 8.1 8.1 8.4 8.3 
Residual Chlorine (mg/L) 0.07 0.07 0.08 0.07 0.19 0.16 0.05 0.36 
Total Dissolved Solids (mg/L) 35 41 750 630 1,120 1,100 940 790 
Dissolved Organic Carbon (mg/L) 11 11 12 11 6 5 5 5 
Total Hardness as CaCO3 (mg/L) 173 169 223 224 207 210 417 389 
Total Suspended Solids (mg/L) 11.4 9.2 0.9 3.6 19.8 17.0 26.5 27.5 

Metals (µg/L)         
Ag (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.02 
Al (dissolved) 10.2 14.5 14.4 11.2 7.63 5.67 4.84 5.51 
As (dissolved) 2.82 2.83 3.23 3.06 1.48 1.5 2.59 2.71 
Cd (dissolved) 0.11 <0.2 0.14 0.14 0.18 <0.2 <0.2 <0.2 
Cr (dissolved) 1.06 1.14 1.9 1.95 0.94 0.82 2.09 1.87 
Cu (dissolved) 11.5 11.8 19.8 17.7 4.37 4.16 7.95 7.83 
Hg (dissolved) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (dissolved) 2.22 2.27 2.49 2.4 1.51 1.39 2.75 2.68 
Pb (dissolved) 0.26 0.26 <0.5 <0.5 <0.5 <0.5 0.16 0.14 
Se (dissolved) 1.29 1.46 2.05 1.62 2.25 2.61 5.97 5.3 
Sn (dissolved) <0.5 <0.5 0.82 0.83 <0.5 <0.5 <0.5 <0.5 
Zn (dissolved) 28.9 30.5 52.7 48.4 7.52 6.89 17.6 14.6 
Ag (total) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Al (total) 167 168 84.5 102 256 284 2240 840 
As (total) 2.96 2.90 62.10 3.36 1.87 1.87 2.58 4.23 
Cd (total) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 3.01 
Cr (total) 1.62 1.65 2.48 2.56 1.65 1.68 5.59 10.7 
Cu (total) 20.7 21.6 19 19.9 8.28 8.01 27.9 51.4 
Hg (total) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (total) 2.84 2.77 3.76 3.71 2.29 2.24 7.9 35.1 
Pb (total) 3.35 3.21 2.87 3.6 2.32 1.92 4.71 45.4 
Se (total) 1.35 1.24 2.56 2.66 2.95 3.036 5.4 5.97 
Sn (total) <0.5 <0.5 0.82 0.83 <0.5 <0.5 <0.5 <0.5 
Zn (total) 55.7 58.2 56.2 59.3 18.2 17.1 97.9 465 

Organophosphorus pesticides (µg/L)1         
Chlorpyrifos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.12 
Other OP pesticides <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Pyrethroid pesticides (µg/L)2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Glyphosate (µg/L) <6 <6 <6 <6 <6 <6 <6 <6 
Toxicity         

C. dubia % survival (100% sample) 90 95 100 100 NA3 NA3 100 100 
C. dubia reproduction, % control 

(100% sample) NA NA NA NA NA NA 124 117 

Echinoderm fertilization (50% sample) 83 70 59 43 84 5 68 59 
 
3 FedEx temporarily lost this sample.  The holding time had expired before the sample was found.
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 1/19/05 (dry) 1/26/05 (wet) 2/11/05 (wet) 3/10/05 (dry) 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
BC120 (CDS)         
General Constituents         

Ammonia (mg/L) 0.02 0.03 0.45 0.45 0.33 0.55 0.01 0.01 
Conductivity (mS) 0.709 0.707 0.176 0.186 0.063 0.090 0.65 0.67 
pH 7.4 7.1 7.4 7.4 6.5 6.5 7.7 7.8 
Residual Chlorine (mg/L) 0.18 0.19 0.04 0.04 0.2 0.27 0.11 0.09 
Total Dissolved Solids (mg/L) 1,040 1,110 810 770 <0.2 <0.2 1,050 290 
Dissolved Organic Carbon (mg/L) 14 14 28 29 7 13 10 9 
Total Hardness as CaCO3 (mg/L) 144 140 29.8 29.5 10 16.4 103 106 
Total Suspended Solids (mg/L) 51 14 204 217 84 140 17 8 

Metals (µg/L)         
Ag (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.12 <0.2 
Al (dissolved) 7.91 9.9 47.7 51.9 51.8 73.4 18.8 29.1 
As (dissolved) 2.7 2.7 1.85 1.88 1.43 1.93 4.05 4.09 
Cd (dissolved) 0.24 0.17 0.16 0.12 <0.2 <0.2 <0.2 <0.2 
Cr (dissolved) 2.04 1.91 1.33 1.32 0.65 2.26 1.35 1.32 
Cu (dissolved) 17.3 17.4 29.7 31.2 7.4 13.5 23.3 23.2 
Hg (dissolved) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (dissolved) 3.07 3.24 4.07 4.2 0.96 1.89 2.44 2.42 
Pb (dissolved) 1.34 1.38 2.61 2.62 1.17 1.64 2.37 2.01 
Se (dissolved) 1.27 1.26 1.04 0.85 <0.5 <0.5 2.36 2.52 
Sn (dissolved) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Zn (dissolved) 67.5 74.2 202 166 66.9 95 88.1 62.8 
Ag (total) <0.2 <0.2 <0.2 0.16 <0.2 <0.2 0.16 0.16 
Al (total) 461 305 3,140 4,880 885 948 370 176 
As (total) 3.02 3.14 3.15 3.81 1.84 2.31 4.31 4.29 
Cd (total) <0.2 <0.2 0.91 1.28 0.39 0.4 <0.2 <0.2 
Cr (total) 2.71 2.47 9.25 13.9 4.38 5.8 1.85 1.59 
Cu (total) 29.2 21.5 89.5 131 26.4 35.5 35.2 30.6 
Hg (total) 0.07 0.08 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (total) 4.09 3.44 10.6 13.8 3.26 4.43 2.97 2.69 
Pb (total) 14 9.57 42.7 65.5 17.5 18.8 14.5 9.67 
Se (total) 2.04 2.16 1.59 1.66 <0.5 <0.5 2.11 2.21 
Sn (total) <0.5 <0.5 0.35 0.38 0.2 0.18 0.1 0.1 
Zn (total) 120 91.1 616 806 211 241 111 74.7 

Organophosphorus pesticides (µg/L)1         
Diazinon <0.01 <0.01 <0.01 <0.01 0.08 0.04 0.04 0.04 
Other OP pesticides <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Pyrethroid pesticides (µg/L)2         
Bifenthrin 0.13 0.14 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Other pyrethroid pesticides <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Glyphosate (µg/L) <6 <6 <6 <6 <6 <6 <6 <6 
Toxicity         

C. dubia % survival (100% sample) NA3 NA3 NA4 NA4 100 100 100 100 
C. dubia reproduction, % control 

(100% sample) NA NA NA NA 92 108 122 119 

Echinoderm fertilization (50% sample) 1 20 27 1 10 10 76 67 
 
3 FedEx temporarily lost this sample.  The holding time had expired before the sample was found. 
 
4 This test had poor control survival, and no usable data were obtained. 



Table 6 continued 

50 

 12/5/04 1/2/05 1/7/05 1/26/05 2/11/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
South Pasadena (CDS)           
General Constituents           

Ammonia (mg/L) 0.512 0.56 0.354 0.464 0.236 0.304 0.566 0.603 0.11 <0.1 
Conductivity (mS) NA NA NA NA NA NA NA NA NA NA 
pH 6.07 6.05 6.1 5.95 6.06 5.89 6.48 6.08 6.23 6.27 
Residual Chlorine (mg/L) NA NA NA NA NA NA NA NA NA NA 
Total Dissolved Solids (mg/L) 4 6 36 188 22 22 46 32 6 2 
Dissolved Organic Carbon (mg/L) NA NA NA NA NA NA NA NA NA NA 
Total Hardness as CaCO3 (mg/L) 18.0 20.0 20.0 60.0 12.0 20.0 34 36 12 14 
Total Suspended Solids (mg/L) 9.0 14.0 868.1 26.0 33.0 26.0 75 118 126 107 

Metals (µg/L)           
Ag (dissolved) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 
Al (dissolved) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 
As (dissolved) <1 <1 <1 <1 <1 <1 1.80 1.53 <1 <1 
Cd (dissolved) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <.25 
Cr (dissolved) <0.5 0.51 0.49 0.61 0.65 1 1.37 1.7 0.83 0.79 
Cu (dissolved) 10.1 11.5 6.23 9.99 5.85 6.62 21.3 17.2 5.63 5.44 
Hg (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Ni (dissolved) 1.24 1.19 1.17 1.4 <1 <1 3.11 2.93 <1 <1 
Pb (dissolved) 0.67 1.01 1.25 1.14 0.59 ND 0.65 0.90 <0.5 <0.5 
Se (dissolved) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Zn (dissolved) 61.5 81.9 39.5 44.8 17.4 21.7 135 141 47.6 52.3 
Ag (total) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.26 <0.25 
Al (total) 590 294 383 <100 <100 <100 245 448 3,610 11,000 
As (total) <1 <1 <1 <1 1.42 1.3 2.56 1.87 1.32 <1 
Cd (total) <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.29 0.25 0.48 0.32 
Cr (total) 1.97 2.15 2.06 0.92 1.04 1.11 1.56 2.19 6.71 5.59 
Cu (total) 31.7 28.7 20.6 15.2 7.43 7.79 23.8 25.2 37.7 29.5 
Hg (total) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Ni (total) 4.28 4.64 2.27 1.89 1.02 1.37 3.81 3.49 6.4 4.47 
Pb (total) 8.37 7.94 10.4 2.12 4.59 1.96 3.71 5.53 25.2 21.3 
Se (total) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Zn (total) 116 102 74.2 59.8 78.4 78.4 117 147 173 125 

Organophosphorus pesticides (µg/L)1           
Chlorpyrifos <0.05 <0.05 <0.05 <0.05 0.16 0.13 0.62 1.04 <0.05 <0.05 
Diazinon 0.06 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Pyrethroid pesticides (µg/L)2 NA NA NA NA NA NA NA NA NA NA 
Glyphosate (µg/L) NA NA NA NA NA NA NA NA NA NA 
Toxicity           

C. dubia % survival (100% sample) 100 100 100 100 100 100 80 80 100 100 
C. dubia reproduction, % control (100% 
sample) 135 139 133 152 100 96 91 83 96 121 

Echinoderm fertilization (50% sample) 7 6 22 11 3 3 2 1 1 1 
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 11/18/04 12/16/04 1/20/05 3/10/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
SMURRF (UV with pretreatment)         
General Constituents         

Ammonia (mg/L) 0.14 0.05 0.05 0.1 0.06 <0.05 <0.05 0.02 
Conductivity (mS) 0.98 0.981 1 1 0.799 0.804 1.52 1.49 
pH 7.98 8.27 8.1 8.4 8 8.2 8.3 8.4 
Residual Chlorine (mg/L) 0.05 0.66 0.07 0.23 0.17 0.35 0.05 0.08 
Total Dissolved Solids (mg/L) 40 40 750 740 1,190 1,040 720 760 
Dissolved Organic Carbon (mg/L) 12 11 10 9 6 6 5.3 4.9 
Total Hardness as CaCO3 (mg/L) 173 167 217 219 194 197 355 346 
Total Suspended Solids (mg/L) 8 <0.5 21.2 0.2 21.6 <0.5 44 <0.5 

Metals (µg/L)         
Ag (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Al (dissolved) 11.2 9.96 15.3 8.65 6.88 3.65 4.57 1.6 
As (dissolved) 2.91 2.82 3.39 3.44 1.59 1.59 2.79 2.67 
Cd (dissolved) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Cr (dissolved) 1.17 1.09 1.54 1.78 0.85 0.82 1.23 1.4 
Cu (dissolved) 11.5 10.8 9.45 12.4 4.59 4.36 4.9 6.74 
Hg (dissolved) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ni (dissolved) 2.54 2.25 2.98 3.01 1.4 1.29 3.41 3.28 
Pb (dissolved) 0.24 0.22 <0.5 <0.5 <0.5 <0.5 0.17 0.12 
Se (dissolved) 1.33 1.48 2.63 2.95 2.42 2.7 6.1 6.01 
Sn (dissolved) <0.5 <0.5 0.78 0.8 <0.5 <0.5 <0.5 <0.5 
Zn (dissolved) 28.8 23.7 35.7 32.1 11 8.52 21.3 14 
Ag (total) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Al (total) 148 11.4 217 9.58 267 <5 308 <5 
As (total) 3.01 2.83 3.35 3.59 1.98 1.92 3 2.64 
Cd (total) <0.2 <0.2 0.21 0.14 <0.2 <0.2 <0.2 <0.2 
Cr (total) 1.95 1.15 2.56 2.11 1.63 0.97 2.41 1.67 
Cu (total) 22 11 31.2 13.9 7.98 4.26 16.2 6.7 
Hg (total) <0.1 <0.1 <0.1 <0.1 <0.1 0.07 <0.1 <0.1 
Ni (total) 3.04 2.15 3.5 1.2 2.18 1.46 4.14 3.16 
Pb (total) 2.47 0.52 5.88 0.32 2.06 0.11 3.4 0.09 
Se (total) 1.39 1.5 1.2 2.5 3.11 3.79 6.12 6.26 
Sn (total) <0.5 <0.5 0.77 0.82 <0.5 <0.5 <0.5 <0.5 
Zn (total) 50.4 24.1 85.8 38.5 18 8.59 39.8 12.8 

Organophosphorus pesticides (µg/L)1         
Malathion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.03 
Other OP pesticides <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Pyrethroid pesticides (µg/L)2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Glyphosate (µg/L) <6 <6 <6 <6 <6 <6 <6 <6 
Toxicity         

C. dubia % survival (100% sample) 95 0 100 100 80 80 100 100 
C. dubia reproduction, % control 

(100% sample) NA NA NA NA NA NA 114 100 

Echinoderm fertilization (50% sample) 82 0 20 0 56 0 76 75 
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 2/2/04 2/18/04 10/26/04 2/11/05 
 Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow
L.A. metal recycling yard  
(grit removal)         
General Constituents         

Ammonia (mg/L) 0.84 0.91 1.3 1.1 1.2 1.1 NA NA 
Conductivity (mS) 0.76 0.95 0.93 1.50 1.30 1.50 1.37 1.17 
pH 8.01 5.63 8.80 7.14 8.93 7.14 11.15 11.6 
Residual Chlorine (mg/L) NA NA NA NA NA NA NA NA 
Total Dissolved Solids (mg/L) 520 670 700 1,200 1,100 1,200 1,400 1,400 
Dissolved Organic Carbon (mg/L) 110 97 110 200 130 200 130 440 
Total Hardness as CaCO3 (mg/L) 200 320 330 520 620 520 540 640 
Total Suspended Solids (mg/L) 61 170 440 240 320 240 1,200 1,200 

Metals (µg/L)         
Ag (dissolved) <1 <1 <1 <1 <1 <1 1 1 
Al (dissolved) <50 <50 <50 <50 76.5 <50 248 379 
As (dissolved) <0.5 <0.5 1.22 <0.5 2.96 <0.5 2.03 2.94 
Cd (dissolved) 2.48 14.1 0.737 5.17 3.26 5.17 0.627 0.285 
Cr (dissolved) 16.7 3.53 12.7 2.99 8.95 2.99 75.5 48.3 
Cu (dissolved) 116 58.4 87.2 47 59.7 47 97.3 87.4 
Hg (dissolved) 0.219 0.180 0.235 0.279 0.175 0.279 0.1 0.1 
Ni (dissolved) 425 226 46.5 68.4 38 68.4 32 21 
Pb (dissolved) 11.8 6.16 27.9 3.69 47.1 3.69 120 185 
Se (dissolved) <1 2.76 10.8 15.7 5.14 15.7 7.36 7.02 
Sn (dissolved) <1 <1 <1 <1 1.42 <1 3.54 2.29 
Zn (dissolved) 244 1550 33 696 230 696 16.9 26.6 
Ag (total) <1 <1 1.7 1.2 <1 1.2 5.43 6.14 
Al (total) 434 868 8,360 3,410 2,380 3,410 5,930 5,620 
As (total) 1.72 5.4 11.9 6.18 6.9 6.18 9.35 10.3 
Cd (total) 9.1 19.1 17.5 12.5 15.1 12.5 24.1 46.4 
Cr (total) 56.9 59.8 76.1 36.7 22.7 36.7 144 111 
Cu (total) 192 223 792 330 148 330 293 303 
Hg (total) 1.48 3.48 8.19 3.92 1.97 3.92 4.3 3.9 
Ni (total) 496 273 120 89.5 61 89.5 94 85 
Pb (total) 292 486 3,020 1,560 834 1,560 1,430 1,500 
Se (total) <1 6.95 13.7 14.2 6.52 14.2 7.12 7.31 
Sn (total) 4.44 4.9 30 23.5 16.2 23.5 20.5 21 
Zn (total) 1,090 2,790 2,110 1,410 2,110 1,410 3,220 2,690 

Organophosphorus pesticides (µg/L)1 NA NA NA NA NA NA NA NA 
Pyrethroid pesticides (µg/L)2 NA NA NA NA NA NA NA NA 
Glyphosate (µg/L) NA NA NA NA NA NA NA NA 
Toxicity         

C. dubia % survival (100% sample) 0 0 60 0 0 0 0 0 
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Figure 12.  Concentrations of total metals and total suspended solids (TSS) at the Wet CAT site 
over four sampling events.   
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Figure 12 continued.
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Figure 13.  Concentrations of dissolved metals at the Wet CAT site over four sampling events.  
The chronic criteria for dissolved As (150 µg/L) and Pb (10.9 µg/L) are not shown. 
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Figure 13 continued. 
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Figure 14.  Concentrations of diazinon and malathion at the Wet CAT site. 
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Figure 15.  Toxicity in the Wet CAT samples.  NA = not analyzed.
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Figure 16.  Concentrations of total metals at the OCWD sub-surface flow wetland site over five 
sampling events. 
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Figure 17.  Concentrations of dissolved metals at the OCWD sub-surface flow wetland site over 
five sampling events.   
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Figure 18.  Concentrations of diazinon at the OCWD sub-surface flow wetland site over five 
sampling events.   
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Figure 19.  Toxicity in the OCWD samples.  None of the samples tested reduced sea urchin 
fertilization by half. 
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Figure 20.  Concentrations of total metals and total suspended solids (TSS) at the Pico-Kenter 
CDS site over four sampling events. 
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Figure 20 continued. 
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Figure 21.  Concentrations of dissolved metals at the Pico-Kenter CDS site over four sampling 
events.  The chronic criteria for dissolved As, Cd, Ni, Pb and Zn (not shown) are greater than 
the measured concentrations. 
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Figure 21 continued. 
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Figure 22.  Concentrations of chlorpyrifos at the Pico-Kenter CDS site over four sampling 
events. 
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Figure 23.  Toxicity in the Pico-Kenter samples.  NA = not analyzed.
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Figure 24.  Concentrations of total metals and total suspended solids (TSS) at the BC120 CDS 
site over two dry weather sampling events. 
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Figure 24 continued. 
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Figure 25.  Concentrations of dissolved metals at the BC120 CDS site over two dry weather 
sampling events.  The chronic criteria for dissolved As, Cd and Ni (not shown) are greater than 
the measured concentrations. 
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Figure 25 continued. 
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Figure 26.  Concentrations of the diazinon (organophosphorus pesticide) and bifenthrin 
(pyrethroid pesticide) at the BC120 CDS site during the two dry weather sampling events.  
There is no chronic criterion for bifenthrin. 
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Figure 27.  Toxicity in the BC120 dry weather samples.  NA = not analyzed. 
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Figure 28.  Concentrations of total metals at the BC120 CDS site over two wet weather 
sampling events. 
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Figure 28 continued. 
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Figure 29.  Concentrations of dissolved metals at the BC120 CDS site over two wet weather 
sampling events.  The chronic criteria for dissolved As, Cd and Ni (not shown) are greater than 
the measured concentrations. 



 

78 

Sn
S

n 
(d

is
so

lv
ed

, µ
g/

L)

0.0

0.5

1.0

Pb

Pb
 (d

is
so

lv
ed

, µ
g/

L)

0

1

2

3

4

Se

S
e 

(d
is

so
lv

ed
, µ

g/
L)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Ni
N

i (
di

ss
ol

ve
d,

 µ
g/

L)

0

1

2

3

4

5

Zn

Zn
 (d

is
so

lv
ed

, µ
g/

L)

0

50

100

150

200

250

Upstream
Downstream
Freshwater Criterion Continuous Conc.

BC120 (CDS) Wet weather
Dissolved metals

2/11/051/26/05

<0.5 <0.5

2/11/051/26/05

<0.5 <0.5
<0.5 <0.5

 
 
Figure 29. continued.
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Figure 30.  Concentrations of the diazinon (organophosphorus pesticide) at the BC120 CDS 
site during the two wet weather sampling events.   
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Figure 31.  Toxicity in the wet weather samples from the BC120 CDS unit.  NA = not analyzed. 
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Figure 32.  Concentrations of total metals and total suspended solids (TSS) at the South 
Pasadena CDS site over five sampling events.  Tin was not analyzed in the South Pasadena 
samples. 
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Figure 32 continued. 
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Figure 33.  Concentrations of dissolved metals at the South Pasadena CDS site over five 
sampling events.  The chronic criterion for dissolved As (150 µg/L) is not shown.  Tin was not 
analyzed in the South Pasadena samples.
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Figure 33 continued. 
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Figure 34.  Concentrations of chlorpyrifos and diazinon from the South Pasadena CDS site over 
five stormwater sampling events. 
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Figure 35.  Toxicity of the South Pasadena CDS unit storm samples.  None of the samples 
reduced the survival or reproduction of Ceriodaphnia dubia (C. dubia) by 50%. 
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Figure 36.  Concentrations of total metals and total suspended solids (TSS) at the SMURRF 
site over four sampling events.   
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Figure 36 continued. 
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Figure 37.  Concentrations of dissolved metals at the SMURRF site over four sampling events.  
The chronic criteria for dissolved As, Ni and Pb (not shown) are greater than the measured 
concentrations. 
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Figure 37 continued. 
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Figure 38.  Concentrations of malathion at the SMURRF site over four sampling events. 
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Figure 39.  Toxicity in the SMURRF samples.  NA = not analyzed.
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Figure 40.  Concentrations of total metals and total suspended solids (TSS) at the L.A. metal 
recycling site over four sampling events.   
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Figure 40 continued.



 

95 

Al

A
l (

di
ss

ol
ve

d,
 µ

g/
L)

0

100

200

300

400

Upstream
Downstream
Freshwater Criterion Continuous Conc.

Ag

Ag
 (d

is
so

lv
ed

, µ
g/

L)

0.0

0.5

1.0

1.5

2.0

Cr

C
r (

di
ss

ol
ve

d,
 µ

g/
L)

0

20

40

60

80
Cu

C
u 

(d
is

so
lv

ed
, µ

g/
L)

0

20

40

60

80

100

120

140

L.A. metal recycling yard
Dissolved metals

2/2/04
2/18/04

2/11/05

10/26/04
2/2/04

2/18/04
2/11/05

10/26/04

As

As
 (d

is
so

lv
ed

, µ
g/

L)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
Cd

C
d 

(d
is

so
lv

ed
, µ

g/
L)

0
2
4
6
8

10
12
14
16

<1 <1 <1<1 <1 <1

<50 <50 <50 <50 <50

<0.5<0.5 <0.5

 
 
Figure 41.  Concentrations of dissolved metals at the L.A. metal recycling site over four 
sampling events.  The chronic criterion for dissolved As (150 µg/L) is not shown. 
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Figure 41 continued. 
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Figure 42.  Toxicity in the stormwater samples from the L.A. metal recycling site. 
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Figure 43.  Dissolved Cu concentrations and 95% prediction limits (dashed lines) of biofiltration 
BMPs in the international stormwater database (top graph).  The bottom graph shows data from 
the current study plotted against the biofiltration prediction limits from the database.  The solid 
line is the one-to-one relationship.  There were 60 pairs of inflow/outflow dissolved Cu data for 
biofiltration BMPs in the international database. 
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Dissolved Zn concentrations compared to 95% prediction limits
of biofiltration BMPs in the international database
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Figure 44.  Dissolved Zn concentrations and 95% prediction limits (dashed lines) of biofiltration 
BMPs in the international stormwater database (top graph).  The bottom graph shows data from 
the current study plotted against the biofiltration prediction limits from the database.  The solid 
line is the one-to-one relationship.  There were 60 pairs of inflow/outflow dissolved Zn data for 
biofiltration BMPs in the international database. 
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TSS concentrations compared to 95% prediction limits
of biofiltration BMPs in the international database
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Figure 45.  Concentrations of TSS and 95% prediction limits (dashed lines) of biofiltration BMPs 
in the international stormwater database (top graph).  The bottom graph shows data from the 
current study plotted against the biofiltration prediction limits from the database.  The solid line 
is the one-to-one relationship.  There were 27 pairs of inflow/outflow TSS data from biofiltration 
BMPs in the international database. 
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Dissolved Cu concentrations compared to 95% prediction limits
of hydrodynamic device BMPs in the international database
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Figure 46.  Concentrations of dissolved Cu and 95% prediction limits (dashed lines) of 
hydrodynamic device BMPs in the international stormwater database (top graph).  The bottom 
graph shows data from the current study plotted against the hydrodynamic device prediction 
limits from the database.  The solid line is the one-to-one relationship.  There were 58 pairs of 
inflow/outflow dissolved Cu data from hydrodynamic device BMPs in the international database. 
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Dissolved Zn concentrations compared to 95% prediction limits
of hydrodynamic device BMPs in the international database
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Figure 47.  Concentrations of dissolved Zn and 95% prediction limits (dashed lines) of 
hydrodynamic device BMPs in the international stormwater database (top graph).  The bottom 
graph shows data from the current study plotted against the hydrodynamic device prediction 
limits from the database.  The solid line is the one-to-one relationship.  There were 57 pairs of 
inflow/outflow dissolved Zn data from hydrodynamic device BMPs in the international database.
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TSS concentrations compared to 95% prediction limits
of hydrodynamic device BMPs in the international database
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Figure 48.  Concentrations of TSS and 95% prediction limits (dashed lines) of hydrodynamic 
device BMPs in the international stormwater database (top graph).  The bottom graph shows 
data from the current study plotted against the hydrodynamic device prediction limits from the 
database.  The solid line is the one-to-one relationship.  There were 93 pairs of inflow/outflow 
TSS data from hydrodynamic device BMPs in the international database. 
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Table 7.  Toxicity in the Wet CAT wetland samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the highest 
concentration of sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in 
fertilization or reproduction (EC50), or survival (LC50).  TU = toxic units. 
 
 

 11/18/04 12/16/04 1/20/05 3/10/05 

 NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU 

Inflow             

Echinoderm fertilization 50 >50 <2 50 >50 <2 <12.5 33 3.1 <12.5 <12.5 >8 

C. dubia survival 50 41 2.4 100 >100 <1 100 >100 <1 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

Outflow             

Echinoderm fertilization 50 >50 <2 50 >50 <2 50 >50 <2 25 46 2.2 

C. dubia survival 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

 
 
 
Table 8.  Toxicity in the OCWD sub-surface flow wetland cells.  NOEC = No Effect Concentration, which is the highest concentration of 
sample tested that did not cause an effect.  EC50 = concentration of sample that caused a 50% reduction in fertilization.  TU = toxic units. 
 

 2/3/05 2/10/05 2/24/05 3/3/05 3/10/05 

 NOEC 
(%) 

EC50 
(%) TU NOEC 

(%) 
EC50 
(%) TU NOEC 

(%) 
EC50 
(%) TU NOEC 

(%) 
EC50 
(%) TU NOEC 

(%) 
EC50 
(%) TU 

Wetland cell#1                
Inflow Echinoderm 
fertilization 25 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 25 >50 <2 

Outflow Echinoderm 
fertilization 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 

Wetland cell#2                
Inflow Echinoderm 
fertilization 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 

Outflow Echinoderm 
fertilization 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 50 >50 <2 
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Table 9.  Toxicity in the Pico-Kenter CDS samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the highest 
concentration of sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in 
fertilization or reproduction (EC50), or survival (LC50).  TU = toxic units. 
 

 11/18/04 12/16/04 1/20/05 3/10/05 

 NOEC 
(%) 

EC50 
or LC50 

(%) 
TU NOEC 

(%) 

EC50 
or LC50 

(%) 
TU NOEC 

(%) 

EC50 
or LC50 

(%) 
TU NOEC 

(%) 

EC50 or 
LC50 
(%) 

TU 

Inflow             

Echinoderm fertilization 50 >50 <2 25 60 1.7 25 >50 <2 <12.5 >50 <2 

C. dubia survival 100 >100 <1 100 >100 <1 NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

Outflow             

Echinoderm fertilization 50 >50 <2 25 48 2.1 25 44 2.3 12.5 >50 <2 

C. dubia survival 100 >100 <1 100 >100 <1 NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

 
 
Table 10.  Toxicity in the BC120 CDS dry weather samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the highest 
concentration of sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in 
fertilization or reproduction (EC50), or survival (LC50).  TU = toxic units. 
 

 1/19/05 3/10/05 

 NOEC (%) EC50 or LC50 (%) TU NOEC (%) EC50 or LC50 (%) TU 

Inflow       

Echinoderm fertilization 25 42 2.4 50 >50 <2 

C. dubia survival NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA 100 >100 <1 

Outflow       

Echinoderm fertilization 12.5 33 3.0 <12.5 >50 <2 

C. dubia survival NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA 100 >100 <1 
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Table 11.  Toxicity in the BC120 CDS wet weather samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the highest 
concentration of sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in 
fertilization or reproduction (EC50) or survival (LC50).  TU = toxic units. 
 

 1/26/05 2/11/05 

 NOEC (%) EC50 or LC50 (%) TU NOEC (%) EC50 or LC50 (%) TU 

Inflow       

Echinoderm fertilization <12.5 <12.5 >8 25 38 2.6 

C. dubia survival NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA 100 >100 <1 

Outflow       

Echinoderm fertilization <12.5 <12.5 >8 25 34 2.9 

C. dubia survival NA NA NA 100 >100 <1 

C. dubia reproduction NA NA NA 100 >100 <1 

 
 
Table 12.  Toxicity in the South Pasadena CDS samples.  NOEC = No Effect Concentration, which is the highest concentration of sample 
tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in fertilization or reproduction 
(EC50) or survival (LC50).  TU = toxic units. 
 

 12/5/04 1/2/05 1/7/05 1/26/05 2/11/05 

 NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU NOEC 
(%) 

EC50 or 
LC50 (%) TU 

Inflow                
Echinoderm 
fertilization 12.5 30.5 3.3 <12.5 20 5.0 <12.5 <12.5 >8 <12.5 <12.5 >8 12.5 20 30.5 

C. dubia survival 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 
C. dubia 
reproduction 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 

Outflow                
Echinoderm 
fertilization 12.5 27.5 3.6 <12.5 14 7.1 <12.5 <12.5 >8 <12.5 <12.5 >8 <12.5 18 27.5 

C. dubia survival 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 
C. dubia 
reproduction 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 
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Table 13.  Toxicity in the SMURRF samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the highest concentration of 
sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction in fertilization or 
reproduction (EC50), or survival (LC50).  TU = toxic units 
 

 11/18/04 12/16/04 1/20/05 3/10/05 

 NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU 

Inflow             

Echinoderm fertilization 50 >50 <2 25 40 2.5 <12.5 85 1.2 25 >50 <2 

C. dubia survival 100 >100 <1 100 >100 <1 100 >100 <1 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

Outflow             

Echinoderm fertilization 6.25 11.5 8.7 <12.5 <12.5 >8 <12.5 <12.5 >8 25 >50 <2 

C. dubia survival 50 70.7 1.4 100 >100 <1 100 >100 <1 100 >100 <1 

C. dubia reproduction NA NA NA NA NA NA NA NA NA 100 >100 <1 

 
 
Table 14.  Toxicity in the L.A. metal recycling yard BMP samples.  NA = not analyzed.  NOEC = No Effect Concentration, which is the 
highest concentration of sample tested that did not cause an effect.  EC50 or LC50 = concentration of sample that caused a 50% reduction 
in fertilization or reproduction (EC50), or survival (LC50).  TU = toxic units. 
 

 2/2/04 2/18/04 10/26/04 2/11/05 

 NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU NOEC 
(%) 

EC50 or 
LC50 (%) TU NOEC 

(%) 
EC50 or 

LC50 (%) TU 

Inflow             

Echinoderm fertilization <12.5 <12.5 >8 <12.5 <12.5 >8 12.5 40 2.5 <12.5 <12.5 >8 

C. dubia survival <25 <25 >4 100 >100 <1 6.25 6.25 16.0 25 46 2.2 

C. dubia reproduction <25 <25 >4 6.25 10.6 9.4 <6.25 14.2 7.0 <25 15 6.7 

Outflow             

Echinoderm fertilization <12.5 <12.5 >8 12.5 19 5.4 50 >50 <2 <12.5 <12.5 >8 

C. dubia survival <25 <25 >4 25 47 2.1 12.5 12 8.3 50 71 1.4 

C. dubia reproduction <25 <25 >4 12.5 19 5.2 12.5 18 5.7 <25 17 5.9 
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Table 15.  Proportion of sampling events with >10% reduction between inflow and outflow samples.  NA = not analyzed.  ND = not detected. 
 

 
Wet CAT 
(wetland) 

Dry weather 

OCWD (sub-surface 
flow wetland) 

Experimental dosing 

Pico-Kenter 
(CDS) 

Dry weather 

BC120 
(CDS) 

Dry weather 

BC120 
(CDS) 

Wet weather 

South 
Pasadena 

(CDS) 
Wet weather 

SMURRF 
(filtration + UV)

Dry weather 

L.A. metal 
recycling yard 
(grit removal)
Wet weather 

Total metals         
Al 3/4 NA 1/4 2/2 0/2 2/4 4/4 2/4 
As 1/4 NA 1/4 0/2 0/2 ND 1/4 2/4 
Cd 4/4 NA ND ND 0/2 ND 1/1 1/4 
Cr 3/4 NA 0/4 1/2 0/2 2/5 4/4 1/4 
Cu 4/4 5/5 (cell#1 & #2) 0/4 2/2 0/2 2/5 4/4 1/4 
Ni 4/4 NA 0/4 1/2 0/2 2/5 4/4 2/4 
Pb 0/2 NA 2/4 2/2 0/2 3/5 4/4 2/4 
Se 4/4 NA 0/4 0/2 0/2 ND 0/4 0/4 
Zn 4/4 5/5 (cell#1 & #2) 0/4 2/2 0/2 3/5 4/4 2/4 

Dissolved metals         
Al 4/4 NA 2/4 0/2 0/2 ND 4/4 1/2 
As 0/4 NA 0/4 0/2 0/2 ND 0/4 2/3 
Cd 4/4 NA 0/1 1/1 1/1 ND ND 1/4 
Cr 2/4 NA 2/4 0/2 0/2 0/4 0/4 4/4 
Cu 1/4 5/5 (cell#1 & #2) 1/4 0/2 0/2 1/5 0/4 3/4 
Ni 4/4 NA 0/4 0/2 0/2 0/3 1/4 2/4 
Pb 0/1 NA 0/2 1/2 0/2 0/3 1/2 3/4 
Se 1/4 NA 2/4 0/2 1/2 ND 0/4 0/4 
Zn 4/4 5/5 (cell#1 & #2) 1/4 1/2 1/2 0/5 4/4 0/4 

Total suspended solids 4/4 NA 2/4 2/2 0/2 3/5 4/4 2/4 
Organophosphorus pesticides         

Chlorpyrifos ND NA 0/1 ND ND 1/2 ND NA 

Diazinon 2/2 3/4 (cell#1) 
5/5 (cell#2) ND 0/1 1/1 1/1 ND NA 

Malathion 1/1 NA ND ND ND ND 1/1 NA 
Pyrethroid pesticide ND NA ND ND ND NA ND NA 

Bifenthrin ND NA ND 0/1 ND ND ND NA 
Glyphosate ND NA ND ND ND NA ND NA 
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Table 16.  BMP effectiveness with regard to chronic water quality criteria.  The denominator indicates the number of inflow samples that 
exceeded the water quality criteria, while the numerator indicates the number of outflow samples that met the criteria only after treatment by 
the BMP.  Instances where the inflow sample was already below the water quality criteria are not counted.  NA = not analyzed.   
 

 
Wet CAT 
(wetland) 

Dry weather 

OCWD (sub-
surface flow 

wetland) 
Experimental 

dosing 

Pico-Kenter 
(CDS) 

Dry weather 

BC120 (CDS) 
Dry weather 

BC120 (CDS) 
Wet weather 

South 
Pasadena 

(CDS) 
Wet weather 

SMURRF 
(filtration + UV) 

Dry weather 

L.A. metal 
recycling yard 
(grit removal) 
Wet weather 

Total metals         
Al 3/4 NA 0/3 0/2 0/2 0/3 4/4 0/2 
Se 0/4 NA 0/1 0/0 0/0 0/0 0/1 0/3 

Dissolved metals         
As 0/0 NA 0/0 0/0 0/0 0/0 0/0 0/0 
Cd 3/3 NA 0/0 0/0 0/0 0/0 0/0 0/0 

Cu 0/0 5/5 (cell#1) 
2/2 (cell#2) 1/1 0/2 0/2 0/5 0/0 0/4 

Ni 2/2 NA 0/0 0/0 0/0 0/0 0/0 0/1 
Pb 0/0 NA 0/0 0/1 0/1 1*/3 0/0 2/4 

Zn 0/0 0/0 (cell#1) 
0/0 (cell#2) 0/0 0/1 0/2 0*/4 0/0 0/1 

OP pesticides         
Chlorpyrifos 0/0 NA 0/0 0/0 0/0 0/2 0/0 NA 

Diazinon 0/0 0/4 (cell#1) 
1/5 (cell#2) 0/0 0/0 1/1 1/1 0/0 NA 

 
* = The outflow sample from 1/2/05 met the water quality criterion only because the hardness of the outflow sample increased substantially relative to the inflow sample, 
thereby increasing the criterion.  These samples are not counted as meeting the chronic criteria after treatment in this table. 
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Table 17.  Overall effectiveness of BMP treatment.  The evaluation of the BMP efficiency used a two-tier approach, with a designation of 
effectiveness for each tier (tier 1/tier 2).  The first part of the designation refers to the ability to reduce concentrations by >10%, while the 
second part of the designation refers to the ability to attain a water quality criterion.  Reductions less than 10% were given a “No/U” 
designation for no meaningful reduction by the BMP.  If the concentrations were reduced by >10% for at least 75% of the sampling events, 
the data were then compared to water quality criteria (second tier).  If there was insufficient data to assess effectiveness (e.g., 
measurements were usually below the reporting level), the designation of “U/U” was used.  If the outflow sample was reduced to below the 
chronic criterion a “Yes/+” designation was used.  If the reduction did not result in outflow concentrations below the criterion, a “Yes/-“ 
designation was used.  If there was a consistent reduction, but the outflow inconsistently met the criterion, the designation of “Yes/?” was 
used.  Instances where concentrations were reduced, but the inflow data was consistently below the criteria were given a “Yes/U“ 
designation.  NA = not analyzed. 
 

 
Wet CAT 
(wetland) 

Dry weather 

OCWD (sub-surface 
flow wetland) 

Experimental dosing 

Pico-Kenter 
(CDS) 

Dry weather 

BC120 (CDS)
Dry weather 

BC120 (CDS) 
Wet weather 

South 
Pasadena 

(CDS) 
Wet weather 

SMURRF 
(filtration + UV)

Dry weather 

L.A. metal 
recycling yard 
(grit removal) 
Wet weather 

Total metals         
Al Yes/? NA No/U Yes/– No/U No/U Yes/+ No/U 
Se Yes/– NA No/U No/U U/U U/U No/U No/U 

Dissolved metals         
As No/U NA No/U No/U No/U U/U No/U No/U 
Cd Yes/+ NA U/U U/U U/U U/U U/U No/U 
Cu No/U Yes/+ No/U No/U No/U No/U No/U Yes/– 
Ni Yes/+ NA No/U No/U No/U U/U No/U No/U 
Pb U/U NA U/U No/U No/U No/U U/U Yes/? 
Zn Yes/U Yes/U No/U No/U No/U No/U Yes/U No/U 

OP pesticides         
Chlorpyrifos U/U NA U/U U/U U/U No/U U/U NA 
Diazinon Yes/U Yes/? U/U U/U U/U U/U U/U NA 
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Appendix: Hydrographs 



 

A-2 

Wet CAT 11/17/04 to 11/18/04
Upstream sample

Time

  10:00   14:00   18:00   22:00   02:00   06:00   10:00

Fl
ow

 (c
ub

ic
 fe

et
 / 

se
co

nd
)

0.0

0.1

0.2

0.3

0.4

0.5 Sample Collected

Wet CAT 11/18/04 to 11/19/04
Downstream sample

Time

  10:00   14:00   18:00   22:00   02:00   06:00   10:00

Fl
ow

 (c
ub

ic
 fe

et
 / 

se
co

nd
)

0.0

0.1

0.2

0.3

0.4

0.5

 
 
Figure A-1.  Hydrograph at Wet CAT during the November 17-19, 2004 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the chemistry and toxicity 
composite samples. 
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Figure A-2.  Hydrograph at Wet CAT during the December 14-16, 2004 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the chemistry and toxicity 
composite samples.
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Figure A-3.  Hydrograph at Wet CAT during the January 18-20, 2005 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the composite toxicity and 
chemistry samples. 
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Figure A-4.  Hydrograph at Wet CAT during the March 8-10, 2005 dry weather sampling event.  
Dots ( ) indicate when the samples were collected for the composite toxicity and chemistry 
samples. 
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Figure A-5.  Hydrograph at the South Pasadena CDS site during the December 5, 2004 storm 
water sampling event.  Dots ( ) indicate when the samples were collected for the toxicity and 
chemistry composite samples.
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Figure A-6.  Hydrograph at the South Pasadena CDS site during the January 2-3, 2005 storm 
water sampling event.  Samples were collected at 20 min intervals from 15:30 to 18:30 for the 
toxicity composite (indicated by the dots).  The entire hydrograph was sampled at 20 min 
intervals for chemical analysis.
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Figure A-7.  Hydrograph at the South Pasadena CDS site during the January 7-11, 2005 storm 
water sampling event.  Samples were collected at 20 min intervals from 5:30 am to 8:30 am for 
the toxicity composite (indicated by the dots).  The entire hydrograph was sampled at 20 min 
intervals for chemical analysis.
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Figure A-8.  Hydrograph at the South Pasadena CDS site during the January 26, 2005 storm 
water sampling event.  Dots ( ) indicate when the samples were collected for the toxicity and 
chemistry composite samples. 
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Figure A-9.  Hydrograph at the South Pasadena CDS site during the February 10-11, 2005 
storm water sampling event.  Samples were collected at 20 min intervals from 23:30 to 2:30 am 
for the toxicity composite (indicated by the dots).  The entire hydrograph was sampled at 20 min 
intervals for chemical analysis. 
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Figure A-10.  Hydrograph at SMURRF during the November 18-19, 2004 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the composite sample. 
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Figure A-11.  Hydrograph at SMURRF during the December 16-17, 2004 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the composite sample. 
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Figure A-12.  Hydrograph at SMURRF during the January 19-20, 2005 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the composite sample. 
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Figure A-13.  Hydrograph at SMURRF during the March 9-10, 2005 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the composite sample. 
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Figure A-14.  Hydrograph at BC120 during the January 18-19, 2005 dry weather sampling 
event.  Dots ( ) indicate when the samples were collected for the toxicity and chemistry 
composite samples. 
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Figure A-15.  Hydrograph at BC120 during the January 26, 2005 storm water sampling event.  
Dots ( ) indicate when the samples were collected for the toxicity and chemistry composite 
samples. 
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Figure A-16.  Hydrograph at BC120 during the February 11, 2005 storm water sampling event.  
Dots ( ) indicate when the samples were collected for the toxicity and chemistry composite 
samples. 



 

A-18 

BC120 CDS unit
Dry weather sampling event

3/09 to 3/10/05

Time

  09:00   15:00   21:00   03:00   09:00   15:00

Fl
ow

 (c
ub

ic
 fe

et
 / 

se
co

nd
)

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035
Sample collected

 
 
Figure A-17.  Hydrograph at BC120 during the March 9-10, 2005 dry weather sampling event.  
Dots ( ) indicate when the samples were collected for the toxicity and chemistry composite 
samples. 
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Figure A-18.  Hydrographs at L.A. metal recycling yard during the February 2-3, 2005 wet 
weather sampling event.  Dots ( ) indicate when the samples were collected for the toxicity and 
chemistry composite samples. 
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Figure A-19.  Hydrographs at L.A. metal recycling yard during the February 18, 2005 wet 
weather sampling event.  Dots ( ) indicate when the samples were collected for the toxicity and 
chemistry composite samples. 
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