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The Environmental Defense ~ u n d  (EDF) strongly s u p p o ~ s  the adoption of 

improved water quality 5tan-d~ for'the San Francisco ~ a y / ~ e l t a  eStUarY, as 

proposed by EPA. The need for improved standards has be= ackriowledged by 

both federal and state regulators for well over a decade, yet adequaa 
, '  

standards still have not been adopted. During this perfad of time, f ish and 

wildlife resources in the estuary have plummted to all tfma lows, while water. 

diversions that deprive the estuary of essential freshwater f l m  continued to 

climb. It should be beyond dispute that prompt action to improve 

envir0XuImntal protection for the fragile BayIDelta ecaspstem is needed, if we - 

are. have any hope of restoring and presemring the estunrv's limporfan* 

environmental and economic  value^.^ 

These comments focus on several key points: 

* =A action is the result of state failure to adopt adequate water 

guality standards and is mandated by the Clean water Act; 

* Them is a sound scientific basis for the proposed standards: h-r 

additional protection is needed for the tidal marshes of Suisun Bay and 

areas downatream of Suisun Bay! 

* Linking water quality standards to the conditions that existed in the 

late 1960s and early 1970s is not legally or factually Sufficient to 

protect the designated uses of the estuary; 

* Improved standards can be implemented in a way that greatly minhizes 

their economic impacts. 

'EDF a180 generally supports the revised critical habitat desigaation for 
the Delta smelt proposed by u.S. Fish and Wildlife Service, subject to the 
Same concerns expressed in these comments with respect to EPA's proposed 
estuarine habitat criteria. 
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- ' 4  
EPA ACTfO19 IS RE- B E B  THE STATE- 889 FAILED TO ADO- ADE- WA%SR - 

QUaLIm SraateaRoS 90 PRQTEeT TEE- BAYID- ES- 

The operative wates quaqty standards for the Bay/Delta estuary were 

adopted in 1978' and implemented through State Water Resources Control Board 

(SWRCB) Water Right ~ecision 1484.. Even before these standards were adopted, 
.* 

however, it was apparent that they would not be sutficient to protect the. fish 1 
and wildlife of the estuary. In cammants on the 1978 standards, the U.S. Fisb I 

and Wildlife Service stated thak the "four-agency agreement" on which the - I 

standards were based 'ensures that fish and wildlife will not be maintained at 

their current level, but at a degraded level resulting from the effects of- I 
I 

water development. "' I 

Despite this criticism, the state adopted and EPA subsequently approved 

the 1978 standards, although EPArs appraval was conditioned on the standards 

achieving the level of protection they promised. As chronicled i n  EPA'B 

notice on the proposed standards, these conditions were not met, and even the I 

state subsequently acknowledged that the-standards were not adequate to 

protect the fishery resource. 59 FR 810, 811 (January 6, 1994). Despite thfa 

acknowledgwient, howetret, the state still failed repeatedly to adopt adequate 

standards, leading finally to the present proposal-by EBA- Since the 1978 

. standards have been in effect, virtually all of the estuaxy's major fish 

species have declined dramatically while water diversions have continued to 

increase. The Clean Water ~ c t  thus mandates that EPA exercise its authority 

under section 303(c) to promulgate adequate standards.' 

'Water Quality Control Plan, Sacramemto-San Joaquin Delta and Suisun 
Marsh (SWRCB 1978)  (1978 Plan). The SWRCB adopted revised, and equally 
deficient, standards in May 1991, which were the standards EPA disapproved. 
These standards have never been implemented. 

'Appendix: Summary of Public Comments on the Draft Water Quality Control 
Plan and Environmental Impact Report, Sacramento-San Joaquin Delta and Suisun 
Marsh, at p. V-4. 

'Because EPA is carrying out a clear mandate of the Clean Water Act, and 
because the method of implementation of the proposed standards is left to the 
state, the promulgation is consistent with the policy statement in Section 
101(g) of the Act. 3ee Riverside Irrfuation District v. Andrew, 758 F.2d 908 
(10th Cir. 1985)- :,loreover, the state has consistently recognized EPA'S 
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~ ' ~ ~ ~ 8 ~ 0  5- ARE GRO-ED ON 801fl10 BCIEHCE 

The adoption of an estuarine criteria such as that proposed by EPA is a 
2 

critical step toward. better Rrotection of the estuary's fish and wildlife 

resources. The crzteria focus on maintenance of habitat important to a broad 

range of estuarine species and represents an ecosystemhbased approach to 

protection of the Bay/Deltaes biological resources. As noted in =A's notice 

Of rulemaking, the proposal is based on the recommendation of a group of 

distfnguished estuarine scientists who concluded that the location of 2 PP*- 

bottom salinity was the best index-fox protection of estuarine habitat and was 

closely correlated w i t h  habitat conditions for estuarine resources at all 

trophic levels.' A particularly important conclusion of the group is that 

the benefits of downstream position of the 2 ppt isohaline are unconstrained; 

the further downstream the 2 ppt isohaline is located, the greater the 

ahmdance or survival of most species examined." 

The benefits of low-salinity habitat are well-documentedin EPA'S notice 

and-are supported by testimony submitted to the SWRCB in its 1987 and 1992 

hearings. (See. e.s., WR~~OT-DFG  EX^, 6) I-, the 1978 plan states that 

"[slalinity is the major water quality factor affecting beneficial uses of 

Delta supplies and is directly influenced by operations of project 

facilitiesn. (1978 p l a n  at 11-1; see also p. 111-3 (striped base); 111-9 

(Suisun Mash)). A 2 ppt bottom salinity standard was first proposed to the 

SWRCB in 1987 as a means of locating the entrapment zone in SU~SUII Bay to 

jni8diction over water quality standards for the estuary by sub.LLttj.ng fhe 
1978 plan to EPA for approval and by conducting subsequent triennial revzem- 
See also United States v. state water Resources Control Board, 182 Gal- APP- 
3d 82, ,lo 9 ( 198 6 1 ( " the federal act mandates certain planning responsibilities 
~ncludtng formulation of water quality standards to provide salinity 
controln). 

 anas as ins Freshwater Discharoe to the San Francisco ~av/Sacramento-Sari 
Joamin Delta Estuary: The Scientific Basis for an Estuarine standard (SFEP 
1993) at p. 9. 



maximize phytoplankton abundance, (CCCRWEDF Exh. I).' The work of the SFEP. I 

- 
panel has since refined that knowledge, but it remains clear that sal.biky is 

an important facmr eontrolliqg eco&stem health and "represents the response 
I 

of the e s t u q  to different combLnations of river-discharge, diversions and 

withdrawals, tidal regime, and basin geometry-" (SFEP. Report at p- 6 ) -  . '  
EDF is concerned, h m r r  that the estuarine habitat standard proposed 

by EPA is not sufficiently protective in thak it fa i l s  to provide for 

sufficient placememe of the 2 ppt isohaline at Roe Island in dry and critical 

years, and fails adequately to protect the tidal marshes of Suisun Bay' and 

habitat downstream of Suisun Bay. These concerns ara addressed in more detail 

in the comments of the.Bay Institute of lan.Francisc~-~ 

fH ZAZE 1960s ABD EARLZ 1970s DOES. 19- El8SURE- AD- PKOZEmOS OF " 

DESIGNATED USES 

A.. IntPaduction 

In-support of standards which would restore habitat conditions that- 

existed in the late 1960s/ early 19708, EPA*s Notice of Proposed Rule Makieg 

states, "[tlhis period generally reflects conditions that occurred in the 

estuary before fish habitat and populations began to experience the most 

recent significant declirrea, and therefore serves as a useful definition of a 

healthy fishery resource." 59 FR at 819-820. While it may be appropriate to 

'See also CCCtJA/EDF Exh. 2 documenting the benefits of low-salinity 
habitat to prevent intrusion of marine benthic filter feeders, 

'See "Comparison of Salinity at Martinez of Proposed EPA Standards wi+h 
Dl485 Standards and Historic Outflow" attached to these comments. 

'EOF also supports.the adoption of the proposed striped bass spawning 
standard as clearly supported by the evidence and the adoption of a salmon 
smolt surpival standard, subject to the concern stated elsewhere in these 
comments that salmon populations were already in decline during the late 
1960s/early 1970s period. Instead, salmon smolt survival indices should 
provide protection at the 1940 level of development in order to reflect least 
impaired conditions as required for biological criteria. In addition, EPA 
should adopt a separate temperature critwia of no greater than 65 degrees at 
Freeport and Vernalis from April 1 to June 30 and from September 1 through 
November 30. See Comments of Bay Institute of San Francisco. 



es tab l i sh  water quafity c r i t e r i a  t o  p r o t e c t  f i s h  and wildljfe ,- t h a t  

existed in the  l a t e  19608, it does no t  follow, however, t h a t  ~ r w i d b g  t h e  
, 

water qual i ty  conditions t h a t  exfated during t h a t  period of tima i s  l ega l ly  o r  

factual ly  Sufficient .  The avaiAable evidence i nd i ca t e s  t h a t  important f ishery 

resources were already i n  decl ine  by t h e  l a t e  1960s, and t h a t  water 

standards t h a t  attempt t o  rePl ic :ak  t hose  condit ions will. not  adequately 

protect  these resources. 

8- L e a l  reauirements f o r  s e t t i n u  water uua l i t v  criteria 

Water qual i ty  c r i t e r i a  must p r o t e c t  designated uses. Regulations 

implementing S303(c) of t h e  Clean Water ~ c t  r equ i r e  t h a t  criteria must "be 

based on sound sc i en t i f i c  r a t i o n a l e  and must contain  sufficient parameters o r  

consti tuents t o  protect  t h e  designated use. For waters with mult iple  use 

designations, t h e  c r i t e r i a  s h a l l  s u p p o r t  t h e  mast s e n s i t i v e  use. " 40 CFR 

S131-11(a)(l) .  Designated uses must inc lude  "existing uses". 40 CFR 

3 -  i Existing uses are ' those uses a c t u a l l y  a t t a ined  in t h e  water 

bodp on o r  a f t e r  November 28, 1975, whether o r  no t  t h e y  a r e  included f n  t h e  

water quality standards." 40 CFR' S131.3(e). 

Federal antidegradation po l icy  requi res  a t  a mixxbmm, p ra tec t ion  of 

"exist ing instream water uses and t h e  l e v e l  of w a t e r  q u a l i t y  necessary t o  

Protect  t h e  ex i s t ing  uses". 40 CFR §131,12(a)( l ) .  W a t e r  qua l i t y  above the 

f ishable/  swimmable Level must be maintained and pro tec ted  "unless t h e  S t a t e  

f inds . - t h a t  allowing lower water q u a l i t y  is  necessary t o  accommodate 

-0Itant economic o r  social. developmnt  i n  t h e  a rea  i n  which t h e  Waters are 

located. I n  allowing such degradation o r  lowar water qua l i t y ,  t h e  S t a t e  s h a l l  

assure water qual i ty  adequate t o  p r o t e c t  ex i s t i ng  uses  fu l ly . "  40 CFR 

9131.12(a)(2). 

While "exist ing uses" a r e  defined i n  f ede ra l  regu la t ions  a s  those 

actual ly  a t ta ined on o r  a f t e r  November 28,  1975, 40 CFR S131.3 (e)  r EPA must 

a l so  Set c r i t e r i a  consistent  with t h e  s t a t e ' s  ant idegradat ion policy, which 

dates back t o  1968. Sta te  Board Resolution No. 68-16 ( 1968).  Federal 



regulations provfde that *in promulgating water quality standards t EPAI is 

subject to the same policies, procedures, analyses, and public Participation. 

req~im3Imnts established for States i n  these regulations." 40 CFR 8131.22(c). 

The regulations also require that states adopt an antidegradation policy 

consistent with federal minimum requiE~mnnts and incorporate this policy into. 

their watar quality standards. 40 CFR S131.12, 40 CFR §13106(d)e Since EPA is 

subjectto the samapolicies and procedures established forthe states, EPA 

must also incorporate the sfatees antidegradation policy into the federal 

standards. 

MOr8QVerp EPArs failure to incorporate california's apprwed 

antidegradation policy into federal water quality standards would be 

tant€im~~tto an implied disapproval of the policy, and would be contraryto 

federal regulations, EPA may disapprove a state's w a t e r  quality standard, 

including a state's antidegradation policy, only if it is inconsistent w i t h  

any element listed in 4131.6, including "[w 1 star- quality criteria sufficient - 

to protect the designated usesn and "[a]n.antidegra&tion poucp consiat8at 

with 8131.12." 40 CFX §131.5, 40 CFR 8131-6- In this case, EPA has 

disapproved the state's standards due to inadequate criteria, but has not; a d -  

should not, disapprove the ant&degradation .provision. 5 9 FR at 810. F a i l w e  to 

seecriteria consistent with the statees antidegradation policy would 

improperly nullify the state policy. 

The statees antidegradation policy requires that EPA set, at a Jn idmUb 

standards tied to maintaining the desiunated uses.attained in 1968. EI-, 

EPA must base water quality criteria not on the conditions that existed at 

that time but rather on the "level of water quality that is necessary to 

protect the existing usesen 40 CFR section 131. 12(a)(l). Designated uses are 

tied to a particular time because they must include uses actually attained at 

that time, but critezia to protect those uses are not related to any 

particular period of time. Setting criteria to achieve water quality 

canditions that existed during the late 1960s and early 1970s period would be 



'appropriate only if those conditions would protect the "existing uses". Ixi 

t h i s  case, as discussed in a later section, they would not- 

a 

C. Protectino "existinu uses" ~rovides onlv the minimum level of remired 

protection. - - . . 
PrOtectfon of uses attained in 1968 is the minimum level of protection 

- 
P m s s i b l e  under the statees antidegradation policy and the Clean Watar Act. 

-40 C n  S131.6, 40 CFR g131.12, E I ~ ~ S ,  EPA is obligated to strive to achieve 

better than the absolute mfnimum l e k l  of required protection in establishing - 
water quality standards. The objective of the clean water Act is to "restore 

and maintain the chemical, phpsfcal, and biological integrity of the nation's 

waters," 33 U.S-C- §1251(a), and S303(c) of the Clean Water Act requires EPA 

to set water quality standards which-will not only mafntain but. enhance water 

guality. 33 U-S-C.  (~1313(c). ~ h u s ?  the primary objective of the Act is - 
-improvement in water quality, not-merely maintenance of existing quality. 

- California policy also.requires. protection beyond the late 1960s and-. 

e a ~  19708 hvel-" The 1978 Plan was inttkded to achieve "without project" 

lernls of fish. and wildlife (i.e. levels that would. have existed in the- 

absence of the CVF and SWP) , and .established a longer tezm goal of achieding 

"recent historicaL levels" (1922-67). Watar quality Control Plan for the 

%cramento-sari Joaqrrin Delta and suisun ~arah, pp. VI-1-2 (1978)-LL As 

acknowledged by EPA, limiting protections to the late 1960s/ early 1970s is a 

retreat from the state's 1978 commitment. 59 FR at 819, n. 8. Moreover, E P ~ v  

and USFWS have endorsed the.late 1960s/ early 1970s level of protection 
- .  

"Consideratian of state policy is consistent with EPAPs adherence to 
state standards more protective than federal minimum requirements in other 
contexts. See Arkansas v. Oklahoma, 112 S.Ct. 1046 (1992) (EPA issuance of 
NPDES permit). 

lL While the "without project" standards were invalidated by the Court in 
U-S.  v. State Water Resources Control Board, 182 Cal.App.3d 82 (1986). the 
Court did so based on its holding that standards should not be limited to the 
impacts of the two projects. Setting standards that consider the impacts of 
all diverters in the Bay/~elta watershed should require more protective, not 
less protective, water quality standards. 



, 1 %  

only as an 'interim" goal, acknmiedging t h a t  additio-5. protection is nendad . 

t o  fu l ly  res tore  and maintain es tuar ine  habitat .  WRIXT-USFWS-10. 
I 

I 

D. Water erualitv conditions i n  t h e  l a t e  1960s and e a r l v  1970s w e r e  n o t -  

suff icient  t a  erotect desiunated uses. - - 6 

There is considerable evidence t h a t  Bay/Delta fishery resources w e r e  - 
already i n  decline by t h e  late 1960s and ea r iy  1970s. A 1985 study of Strfped 1 
bass concluded t h a t  " the  s t r iped  bass populaldon declined s teadi ly  from.the- 1 ~ 
l a t e  1960s t o  a low level  in 1975. "Iz Thi s .  is confirnred by data presented in. .. - 
t h e  SWRCBps D r a f t  1988 Sal in i ty  Conttoi Plan. t h a t  shows a Consistent downt~ard 

trend of t he .  Striped Bass Index beginning. i n  t h e  late 1 9  60s .U Similaly, 
I 
I 

Chinook salmon populations ( fof f a l l ,  late-f a l l ,  and winter runs) declined 
I 

substantially during t h e  same period.: 

That  w a t e r  quality conditions i n  t h e  estuary w e r e  already i n  decline - 
d e g t h e  l a t e  1960s and ear iy  1970s is not surpsfsiPg, s ince most of t h e  

upatream dammi . t ha t  divert spring flows and result i n  h igher  8alinities in the . 

estuary were -already i n  place by that t i m e .   his period was a l so  

charactmized by increasing exports from t h e  Delta as the S t a t e  Water Projee 

began deliverkes. (1988 Draft Plan a t  8-8). 

Declines i n  fishery resources were probably less severe during this 

period than t h e y  might have otherwise been because of an abundance of w e t -  

years and an absence of any dry o r  c r i t i c a l  years. It i s  noteworthy t h a t  t h e  

decline of young-of-the-year s t r iped  bass was p a r t i c u l a r l y  severe i n  1977 

following t h e  1976-77 drought, with index levels  beiag considerably below 

- predicted levels  since t h a t  time. (Stevens et  al., 1985 a t  p. 19). 

"D. Stevens e t  al., The Decline of striped Bass i n  t h e  sacramento-Sari 
Joaquin Estuary, California, Transactions of the  American Fisher ies  114812-30, 
15 (1985) 

" ~ r a f t  Water Quality Control Plan f o r  Sal in i ty ,  San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary (october 1988) a t  p. 1-14 (1988 Draft 
Plan). 



Sm1&rly, declines in the estuazyes fishary resources were  again st-P durfng 

the recent 1987-92 drought. This evidence demonstrates the importance of 

adopting water quality critaEia that adequately protect the estuaty's 

biological resources over a full range of hydralogic conditions, and 

particularly during drought, 

While =A*. use of a 1940-74 period to develop its proposed standard 

in Part compensata for the linkage of standards to late 1960slearly 1970s 

condftions, the inclusion of years in the late 1960s and early 1970s when 

fishery resources were clearly in decline biases the proposed criteria agafnst 

a m a t e  protection and is inconsistent with the state' s antidegradation 

policy. Instead, criteria should be based on pre-1968 conditions when * i s m  

populations were more stable and not already in obvious decline. 

IMPROVED ST-S = BE =-= IN A WAY - GREATLY MIlOfMIZE8 E C w c  

IMPaC2S 

EPA's Reguiatorp Impact Assessment correctly points out that the. 

econOmic effects of the proposed standards on agricultural andurban water-- 

users can vary depending on how the standards are implemented- Irnpl-ta+f= 

is largely the responsibility of the state. MOreOver, the Clean Water Act- 

requires thatwa- quality criteria must be based "solely on data and 

scientific judgments on the relationship between pollutant concentrations and 

environmental and human health effects. criteria vaiues do not reflect 

considerations of economic or technological feasibility." 45 FR 79319 

(November 28, 1980); 33 U.S.C. S1314(a)(l). Nevertheless, it is clear that 

improved standards can be implemented in a way that avoids or greatly reduces 

economic .impacts on othat uses. 

The following section will discuss first how Dl?Rps modeling analysis 

overstates the "water supply impacts" of the proposed standards, and second 

how Water transfers and the use of restoration fund monies to acquire water 

for BayiDelta protection will reduce the economic imgacts of improved 



standards on agricultural and urban water usesL.and should be major components 

of-any implementation strategy. 
# 

8 

standards.. 

1. Introduction 

The water supply impacts of EPAps water quality standards have been 

estimated by the California Department of Water ReSOUrCes' modeling group 

using DWRSIM, the De@at+ment8s computer-baaed long term planning model- This 

model has been much improved from earlier-versions but still does not have the 

ability to estimate impacts of the proposed standards to a reasonable degree 

of certainty. Moreover, model limitations show a clear bias toward 

exaggerating the impact of proposed protective standards-Aa 

First, as a physical modelp DWR8fM does not aet;emet to address the - 

mitigating effects of alternative water- supply options, such as water 

transfers. Simple calculations based on DWR~XM output can estimate the 

physical availability of water transfers. 

Swond, DWRSfMlacks adequate flexibility to simulate operation of 

major reservoirs in the entire Central Valley watetshed, The model.wae I 
originally developed to analyze potential additions to the State Water 

Project. Central Valley project facilities were included only because there 

was a need to model the effect of the Coordinated Operations Agreement (C-1 

on the SWP. DWRsIM has been used extensively over the last several years to 

estimate impacts of proposed protective standards for the San Francisco Bay- 

Delta and other parts of the Central Valley watershed- The argument that 

projects simulated by the model serve as surrogates for the entire system is 

I 
valid only if each acre foot of water required by a protective standard must 

I 

I 

"For further discussion of limitations of DWRSIM see WRINT-EDF 15 
(Testimony of Spreck Rosekrans). The analysis done by DWR and discussed in 
this section focuses on both Study 1, the base simulation using Dl485 
standards, and Study 3, which incorporates E P A * ~  proposed standards with 
changes in operations set forth in NMFSps 1993 biological opinion for winter- 
run Chinook salmon, as adopted by the Bureau of Reclamation and Dm. 



be taken away from water del iver ies ,  i.e. t h a t  w a t e r  supply impacts cannot be 

reduced by operatfng r e s m i r a  d i f fe ren t ly .  The modeling s tudies  do opmate 

so- reservoirs dif  f e t a t l y  and shbw "signif icant  water  supply benef i ts  of such 

re-operation. ~ m = r ,  t h e  modeling s tud ie s  do no t  show, and indeed Dwm is  

unable t o  show, t h e  water supply benef i t s  which might occur if t h e  rest of +he 
I .  

major res-oirs i n  the watershed ware re-operated- 

Third, controversy over  DWRSIM~ s use  of outpuk t a b l e s  f ram the MM) 

(Minimum Delta Outflow) model t o  estimate "car r iage  wa+eru needs f o t  

maintaining s a l i n i t y  requirements i s  w a l l  documented. I t  is perhaps most 

egregious t h a t  DWRSfMVs re l iance  on t h e  ca r r i age  w a t a r  t a b l e s  t o t a l l y  ignores 

antecedent conditionsL6. Additionally, MDO r e s u l t s  have been shown t o  

overestimate consistently outflow requirements f o r  s a l i n i t y  C O ~ * O ~ -  

A l l  of these model l imi ta t ions  lead t o  overestimates of t h e  -acts of 

t h e  proposed standards. while transf-ed water does n o t  a f f e c t  the t o t a l  

amount avai lable  f o r  agr icu l tura l  and urban users ,  it carr. contr ibute  

signf f i can t ly  t o  reducing economic impacts .. The. incomplete representatfon of - 

Central V a l l e y  reservoirs i n  DWRSIM does no t  al low it t o  re-operate Wofe- 

other than t h e  SWP and CVP, thus  s a c r i f i c i n g  real world f lexibil i t~ which 

wottld allow t h e  system t o  meet more p ro t ec t ive  s tandards  with less impact on 

water supplies. Finally, due t o  g r e a t e r  l a t e  summer pumping i n  Study 3 1  

DWRSfM shows s ignif icant ly  higher releases of c a r r i a g e  water from storage, 

~ ~ L O I I ~ O U S ~ Y  contributing t o  needlessly high reductions i n  exports. 

2. Transfers 

D W I M  does not attempt t o  measure t h e  p o t e n t i a l  f o r  water t ~ a n s f e r s  t o  

mitf gate impacts t o  water users of more pro tec t ive  standards. The modelhg 

studies show that there i s  considerable unused pumping capacity, especial ly  i n  

dty and c r i t i c a l  years, which would be ava i lab le  f o r  w a t e r  t ransfers -  

" DWRSIM does recognize t h e  importance of antecedent conditions i n  its. 
use of t h e  San Francisco ~ s t u a r y  Pro jec t  equation t o  estimate t h e  X2 i soha lme 
position. 



While much attention has been given to so-called "north-to-eouth* 

transfers. watar could be traqstccrid ;fro a user on the San  Joapuin River -to 

another south-of-delta user without triggering concerns over cross-Delta 

transfers and QWEST violatiaas. Resqlts from DWRSM show a 71 yearaverage . . 
availability such nsauth-to-southrr trimsfera of 1239 TAF. The averages for 

dry and critical years are, respectively, 1138: WAF and 2791 TAF- Table 1 

shows a su~rmarp by month and yeat. type of available pumping capacity at the 

Banks and Tracy pumping-plants. 

Table 1 

Unused Pumping capacity (TAP) 

Stay 3 (EPA + NHFS) 

OCT. NOV DEC Z FEB MAB- APB MAt JUlP JUt AUQ SEP ANEJ 

W B F  176 56 - 3 1  85 150 269 0 0 0 4 3 8  70 877 

AS 251 101 60 1 4  152 171 0 0 0 0 50 149 947 

EN 228 109 123 48 93 77 0 0 0 0 2 3  164 866 

Delta reverse flow requirements (measured by the "QWEST" variable) 1- 

the availability of transferred wa- from the north. when the QWEST 

requirement is constraining, only that.incramant of Sacramento River water 

which would f l o w  through the Delta cross channel could be ekported without 

releasing additional watsr to meet this requirement. Assuming that no water 

which would require such additional releases is transferred, the average 

"north-to-southn transfer potential over the 71 year base period would be 952 

TAF. This includes a potential for 816 TAF of transfers in dry years and 2023 



. 
.TAP in ctitical years, Table 2 shows a summary of avai.hbh p ~ h g  W i t b u t  

violating t h e  @VEST constraint. 

. .. Table 2 . . 
puntpias rva i l ab i a  'rith QWEST c o n ~ t r a i n t  ( TAF) 

Study 3 (EPA + -8) 

176 22 3 1  85 137 209 0 0 0 4 38 70 7 7 1  

AN 2 5 1  4 1  22 1 4  147 158 0 0 0 0 50 149 830 

BN 228 40 46 34 . 50 34 0 0 0 0 23 165 618 

DRY 2 80 44 40 41  3 1  2 0 0 33 83 229 816 

GRIT 342 145 95 39 46 45 38 11 103 3 0 1  436 423 2023 

Ffnally, w a t e r  tranaf ers t o  urban southern C a l i f o r n i a  would be mnrimatlp 

limited i n  a worst-case scenario under which a l l  transfefted water would cam-froPt- 

t h e  north and be pumped dirwtly t o  the urban Southern California service  area 

without any poss ib i l i ty  of interim s torage  in san ~uis reservoir o r  any other site. 

Such t ransfers  would be addi t ional ly  restricted by pumping l imf+atfon~ a t  JWtO~ton 

pumping Plaat- I n  such a worst case  the 71  year average a v a i l a b i l i t y  fog transfer 

water is  646 TAP, which includes 6 2 1  in dry years  and 1313 i n  c r i t i c a l  Yeas-  Table 

3 shows a 8- of addit ional pumping capaci ty  uncier t h i s  scenario. 



, I  

-1 Table 3 
Direct pumping nvailability from Sacramento vallsy to Southern California (WQ'i 

I 

Study 3 (EPA + NMFS.) 
I 
I . I 

OCT NOV DEE JAN J?EB PEB APE PB MAT JUL AUn SEP ANLO 

BN 162 40 43 19 30 27 0 0 0 0 19 139 479 

DRY 157 73 43 31 32 23 2 0 0 28 6 1  170 6 2 1  

CRIT 198 120 8s 38 44 45 38 11 103 l a 2  223 223 1313 

A crucial element in the estinate of impacts is the capability of tha-DWRsm 

model to simulate re-operation of system reservoirs in a way which ef ficf-+lp 

emdr0IUaentaL requirements. DWRSIBE does have the capability to re-opaate-those 

reSt3rVoirs which are represented in its input data set, and operations studies sh e 
that this limited re-operatLon capability makes considerable difterenc.. 'The' 1 
abklity of DWRSIM to meet this objective fully is limited in two ways: 1) Only a 

subset of the available reservoirs for operation are included in the model; and 2 )  
I 

DWRSIM does not have clearly defined criteria for optimizing operation of the 
I 

reservoirs which are included in the model. 

The focus of the operations studies using DWRSIM is to simulate how the 

storage and pumping of water  would operated under: 1) a fixed level of d e v e l o ~ t  

and demand; 2) specified e n v i r o ~ t a l  constraints; and 3) a repeat of the hYdZ010~ 

from the period 1922-1992. Impacts are determined by the reduction in delta exPo 

capability from the base (D1485) simulation to the alternative simulation. 



. . ... . 

. The DWR analysis shows. a s i gn i f i cane  amount of re-operation of res-frs~ 

W n q  those reservo i r s  which are ihcluded i n  t h e  model. If there m e  no re- 

operation, impacts t o  de l t a  exports a s  a r e s u l t  of t h e  x2 standard would be higher. 

These higher impacts could be ca lcu la ted  by sub t r ac t i ng  t h e  addi t ional  outflow - . . 
required t o  m e e t  t h e  new stan&& iram the exports  i n  t h e  base simulation- EI-v - 
t h e  simulation of t h e  proposed s tandards  (study 3 )  shows t h a t  t h e  reduction in 

emoxts is not  as great a s  the..inc=ease i n  outflow, and demonstrates t h a t  t he re  is  

f l e f l i t ~  i n  operating reserwirs which can reduce t h e  impacat: of proposed 

standards- Obviously, however, D W R S ~ ~ S  a b i l i t y  t o  optimize reservo i r  opatatfon and 

catryover s torage i s  U t e d  by those  reserooirs which are modeled i n  D W I M -  

DWRSIM simulations i n d i c i t e  t h a t  on average, delta outflow undar t h e  Study 3 

scenario increases  by 1058 TAF above ~ ~ 4 8 5  l e v e l s  i n  ~eb rua ry -~une .  amtref ;  Study 

3 also assumes an average of an add i t i ona l  158 TAF are ava i lab le  from t h e  8- - 
maq- River. ( t o  meet salmon and striped base re-ements), so only an addit ional 

- 900'TAF. is released from ras-irs maled i n  DWRSM t o  provide add i t i ona l  s-g 

DeLta outflow. 

H-P etren though 900 TAP of add i t i ona l  w a t e r  i s  released to t h e  new 

standards, ove ra l l  Delta exports a r e  decreased only by an  average of 534 T - ~ V  and, 

as  mowed, .  impacts t o  ag r i cu l tu r a l  and urban users  , average only 6 92 Tm (reduced 

exports plus increased san Joaquin ~ i k e r  inflow).   his i s  less than 70% of t he  

FebWary-June increased outflow requirements. Increased outflow i s  not matched by 

e ~ i - 1 - t  export  reductions because DWRSIM i s  ab l e  t o  make up f o r  some of the losf 

exports by increasing exports i n  January, JULY, ~ u q u s t  and September (Sea 1)- 

-S-larly r D W I M  Off  sets some of t h e  increases  i n  February through June outflow by 

reducing outflow between October and January. 

D m f M  thus  Shows t h a t  "re-operation1' of r e s e r v o i r s  it models (mainly Sha8-r 

Oroville, Folsm,  Clair Engle, and San Luis)  can l e s sen  reductions i n  ~ e l t a '  

resul t ing from t h e  proposed standards. ~ e - o p e r a t i o n  of these  reservoirs c lear ly  

indicate t h a t  water supply impacts of increased outflow requirements need not be as 



I great as those. requirementsn. This. stmngky suggests that re-opo~ation of 0- 1 
I 

r e s m i r s  in +he watershed could further increase system flexibility in such a w& 

that water supply impacts might be even lower, unfortmately, DWRSIM does not mo 

these reservoirs, but merely models "fixed" inflows from each of them- This I 
limitation, and the resulting lack of., flexibility, almost cer'kahly results 18 - d I 
DWRSIM overstating water supply impacts. - - 

- 
4. Carriaae Water 

Normal use of DWRSIM includes calculations of "carriage waterm necesaarfp to - 
supplement required Delta outflow in ord& to comply w i t h  Salinity requirements- 1 
Carriage water tables- are produced by the MDO (MiaiPrum Delta Outflow) model .and ' 

i 
incorporated into DWRSIM. ~~oiestimates the Delta outflow necessary to reach 

salinity objectives at ~ o c k  slough (agd other points) principally as a fmctbn of 

the various- inflows to the Delta and pumping exports at the Banks and Tracy p-g - 
plants. The .data repreaanted by these curves have been showa- not only to be - 

- incorrect- but to overestimate the amount of water reqrrired to met s a u *  

objectives by two or three . t imesu. 

DWKSIN usea the caxriage water tables by checking export lewls against D d y  

outflow. Far-a specified level of export (in a p M i c u l a r  month and watet tgp. 1 
year), the.carriage water table estioaates a level of Delta outflow which is 

necessary to meet salinity objectives. If the minimum required Delta outflow is 1 , 
less than this value, then either carriage water from =Borage must be released or 1 
exports must be reduced. I 

For some comparative operation studies, the ar-t that any such error is 

- ineonsequential may have some validity, bue this example clearly does not- apply in 

l7 There is no guarantee that either the ~ 1 4 8 5  or alternative simulations 
are optimized within the context of the model or that either simuiation shows 
a reasonable representation of system operations under either set of criteria- 

"This analysis also shows that spreading the responsibility for meeting 
Bay/Delta standards among all water users in the watershed will not only 
result in lower proportionate water supply impacts on users but also will, lead 
to lower overall impacts. I 

l9 WRINT-CCWD-9 and WRm-CCWD-10 I 
I 



this case. Errors do apply in alll studies, but; are significantly greater in those 

studies invoiving EPA*~ proposed criteria, Annual average carriage water releases 

from storage in study 3 are 313 T'M,' compared to 127 in the Dl485 case, Figure 2 

illustrates the pro-~ected increase in "Carriage Water from Storagen on a month by 

month basis. D-IM estimates ., these greater carriage w a t e r  ZequireUmntS in the . . 
4 .  

altarnative case because spring. pumping restrictions defer pumping to the July 15- 

September 30 period where Delta outelow requiremants are smatllez than in the spring 

and DWRSIMts carriage water curves are more often biadi.ng- Of the 313 TAF which 

might not need to be released fram storage, 287 TAF are in the J u ~ Y - S ~ P - ~ ~  period 

and 91 TAF could be directly exported without violatiPg QWEST constraints or p-bg 

1Uts. The reminder would be kept- in storage, increasing carryover for= 

reliability and temperature benefits . and possible future deliveries - Thus r by 

overestimating carriage water needs, the DWRSIM analysis further overstates 

water supply impacts of the proposed standards. 

B e  - Usaof water transfers and environmental water acuuisitions financed bv-- 

restoration fund monies can qreatlv reduce the economic costs of new standards- 

The analysis of economic impacts on agricultural and urban water aserg in 

Em's Regulatorp Impact Assessment (R=) is generally sound, especially in its 

reliance on the use of water transfers to reduce those The analysis 

presented in the preceding section demonstrates that there will be significant 

physical capacity available for tzansf ers under project operations to the 

Proposed standards, Such transfers.can be an economically efficient way of 

reallocating Water supplies to help meet improved Bay/Delta standards a+ +ha 1-t 

cost to existing water users. 

Evidence presented to the State Water Resources Control Board d ~ b g  its 

1987 and 1992 hearings demonstrates the role that water transfers can play to reduce 

'O~ue to the availability of transfers to urban agencies, the RIA'S 
Scenario 1 for estimating urban impacts, which assumes that urban agencies 
obtain no transferred water to make up for any supply reductions, is 
completely unrealistic ( even assuming aruuendo that tke high per acre-foot 
value for lost consumer surplus used in the analysis is Correct). 



economic impacts on consumptive uses by helping to ensure that the higher valtled 

uses important to the state's economy are maintained. See EDF Exhs. 6 ,7  (1987) 
I '  I 

(Testimony Of Dr. Richard Boett); WRIRT-EDI-6, 8. (1992) (Testimony of Dr. I 

Howitt). In particular, experience with the 1991 drought water bank confinnedth i 
signif icant potential and econd= benefits associated with transf @rs , and -hdicadp' 
that transfers would be an effective mechanism for wates users to respond to 

improved BayIDelta standards in a cheap and efficient manner. S~IBWRIXT-EDF-~ at I 
pp. 6-8; WRINT-EDF-8. ~he.potentia1 and benefits of transfers ware again co 

in 1993 when Westlands Water District was able to secure over 200,000 af of -. 

transferred water to help make up for reductions in Central Valley Project. 

deliveries I . I 
An additional mechanism for helping to achieve Low-cost implementation.of I 

improved standards is to use monies from the Restoration Fund created undatkhe 

Central Valley Project nnprovement Act to a c m e  w a t e r  for Bay/Delta protection 

purposes. Using restoration fund monies would help target lower-valued usea as the 

source of water to mee+ new standards and would reduce impacts on consumptive users. 

This. approach would also have the additional benefit of not being restricted by any 

conveyance limitations (for exampla when OWEST restrictions might 0-se limit- 

north-to-south transfers ) because water could be transferred to meet outflow need+ 

Creation of a state restoration fund analogous to that created by the CVPIA c u  ) 
I 

provide additional benefits by augmenting the money available for environmental 1 
needs. 1 

The Westside Water Report, July 1993, which documents at least 
145,000 acre-5eet of transfers at that time. The SWRCB subsequently approved 
additional transfers, including one from Merced Irrigation District for up to 
60,000 acre-feet (SWRCB Order dated August 19,.1993) and one from the 
Department of Water Resources for up to 92,500 acre-feet (SWRCB Order dated 
September 9 ,  1993). 



Figure 1 
,:.. .( 



Figure 2 

I 

"Carriage Water" Co-m~arison 

lso 

100 

50 

0 

APR MAY J U N  



Comparison of Salinty at Martfnez 
of Proposed EPA Standards 

with Dl485 Standards and Historic Outflow 
8 

~rep&d by Spreck Rosekrans, EDF 
. M m h  10, 1994 

The attached graphs show the differences between predicted Salinities which 
would be achieved at uric& a repeakof the hydrologic period 1922- 
1992 undar 1) Dl485 standards and 2 ) EPA proposed sWdar:ds with es+fmates 
based on actual delta outflow f m  the period 1940-1975. The eredieted 
SaUnitfes are based on total. delta ou+flow as estimated in studies 1 
(Dl485 standards ) and 2 (EPA standads) as conducted by the California 
Department of Water Resources modeling staff. The actaaL salinities are baaed 
on historic delta outflow as reported in DWR Exhibit 27 (1987 SW'CB Bay D e l t a  
Hearings). 

Estimated salinities, measured in terms of electroconductiftft~ (EC), are :: 
first calculated by using the Delstat formula to c o n e  monthly mean outflow 
in cubic feet per second to micro&os/cm at mean tide. Mean tide Salinitiae 
are then converbad to me= high tide salinities using a linear adjus+ment% 

The Delstat formula computes EC as follows: 

x = 13.38 f o r  flows below 15,000 cfs and 18-64 for 
flows abape 15,000 cfs 

cfsl = current month's average outflow in cfs 

Y 0.204 for flows below 15,000 cfs and -.616 for flows ahow 
15,000 cfs 

cfs2 = last month's avesage outflow in cfs 

2 -.la9 for flows below 15,000 cfs and -1320 for flow6 above 
15,000 cf s 

Mean high tide saliaity is computed from mean tide salinity by the linear. 
adjustment: 

EC2 = mean high tide salinity 

EC1 = mean tide salinity 

The linear adjustment is based on the chart "nean Tide to Mean High 
Tide.Relationshipn, 7/2/92, Philip William & Associates 



Five graphs a r e  attached, rep iesen t iag  t h e  f i v e  W a t e t  Ye= types  ( W e t ,  A b m  
Normal, Belaw No- and critical) based on t h e  river index using t h e  40-30-30 
c r i t e r i a .  Each graph shows average salinities f o r  the s p e c i f i d  year type i n  
the months JEinuary thsough June, .No* t h a t  t h e r a  were a0 Critical Y e a r 8  in 
t h e  1940-1975 pariod. 

In general t h e  graphs show t h a t  EPA s tandards  will help t o  meet  t h e  actual .  
salinity levels front the 1940-1975 period f o r  t h e  months Febmarp through 
June, but t h a t  t h e  actual levels w i l l  n o t  be attained by t h e  EPA Proposed 
standards. A notabla exception is that i n  June of Above N0-p Below NO-- 
and Dry years, the ssltnity under EPA would b e  lower t h m  in +he h i s t o r i c  
period. 

In January of a l l  year types, the. proposed EPA s tandards  would- r e s u l t  f n - 
higher salfnftiea than those under 01485 standards,  as EPA's X2 standard i s  
not implamented u n t i l  Febmary and r e se rvo i r s  a r e  modeled to minimize rsieaeea 
u n t i l  that month, 
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