
To : Geor e Barnes; Chief ? Mode I ng Support .Branch 
Department of Water Resources 
1416 Ninth Street 
Sacramento. CA 95814 

413 

I 

Date: AUGUST 1 8  1954 

Bay-[)el t a  Unit 
From : STATE WATER RESOURCES CONTROL BOARD . - - .-- 

901 P Street Sacramento. CA 95824 
M a i l  Code 6-8 

Subject: REQUEST FOR MJRSIM OPERATION STUDIES 

The purpose o f  th is memorandum i s  t o  request the Department o f  Water Resources' 
(OWN assistance i n  estimating the water supply impacts o f  a1 ternative 
standards for the Bay-Del t a  Estuary. 

The State Water Resources Control Board (SWRCB) i s  undertaking a t r iennial  
review o f  i t s  1991 Water Quality Control Plan for the Bay-Delta Estuary, and 
the SWRCB intends t o  evaluate a range o f  alternative standards. Initially, we 
would l i k e  t o  evaluate the alternatives l i s ted  below, which are based on input 
b various parties. After the water supply and flshery l~pacts of these T a ternatives have been evaluated, additional studies a& be requl red. A1 so. - 
the SWRCB i s  holding a workshop on September 1, 1994 t o  s o l i c i t  comments on 
a1 ternati  ye standards, and additional a1 ternatives may be developed through 
that process. 

Please be advised that the standards the SWRCB i s  considering may not be 
formul ated preci sel y as characterized below. - 

ive 1 

Thi s a1 ternati  ve shoul d include: 

1. The water qua1 i t y  standards i n  the 1991 Water Qua1 i t y  Control Plan for 
Sal in i ty (1991 Bay-Del t a  Pl an) : 

2. The flow and export standards for  the protection of fish and w i  l d l  i fe i n  
0 - 1485 ; 

3. The X2 isohal ine standard contained i n  study 2' (1968 level o f  development 
with Roe Island triggered). as described i n  the June 10, 1994 l e t t e r  from 
Bruce Herb01 d t o  George Barnes.. 

4 .  The salmon smolt survival standard as described I n  the August 17. 1994 
1 etter  from Susan Hatf ield t o  George Barnes. 



Thi s a1 ternat i ve shoul d include : 

1. The standards for the protection of agricultural and municipal uses i n  the 
1991 Bay-Del t a  Plan: 

2, The standards for the rotection of Suisun Marsh contained i n  the water 
r ight permits of the & and the USBR: 

3. Flows on the San Joaquin River a t  Vernal i s  for four weeks from April 17 - 
through Ma 14 of 8,000, 7,000, 6,000, 5,000, and 4,000 cfs I n  wet, above 
normal , be 7 ow normal , dry and cr i t ica l  years, respectively: 

4. Maximum exports o f  1,500 cl's for  four weeks from April 17 through May 14: 

5. Total exports for the rest of April through June not above 4,000 cfs i n  
critical years, 5,000 cfs i n  dry years, and 6,000 cfs I n  below normal, above 
normal and wet years: 

6. Total exports less than 9,200 cfs i n  July: 

7. Fixed export constraints i n  April through July are eliminated when the De l ta  . 
Outflow Index exceeds 50,000 cfs: 

8. Close the Delta Cross Channel gates from November 1 through June 30; 
- 

9, Delta Outflow Indices as follows: Q 

. Haximum CVP and SWP exports less than 30 percent o f  Delta inflow from 
February 1 through June 30 and 60 percent of  Delta inflow from July 1 
through January 30 : 

11. Flow on the San Joaquin River of 2.000 cfs from October 18 through 
' October 31. 



Thi s a1 ternatl ve i s  the same as A1 ternati ve 2 with one exception. The Del t a  
outflow standard i n  Alternative 2 (# 9 )  should be replaced with the X2 
isohaline standard recomnended by the California Urban Water Agencies I n  the 
August 10, 1994 l e t te r  from Lyle Hoag to  Harry Seraydarian. 

This a1 ternative should i ncl ude: 

1. The standards for the protection o f  agricultural and municipal uses i n  the 
1991 Bay-De1 t a  Plan: 

2 The standards for  the protection of  Sulsun Marsh contained i n  the water 
r igh t  permits o f  the DWR and the USBR: 

3. Close the Delta Cross Channel gates from February 1 through June 30: 

4. Flow on the Sacramento River a t  Rio Vista of 4,000 cfs from Aprll 1 through 
June 30: 

5, Minlmum daily flow on the Sacramento River a t  Freeport o f  13,000 cfs from 
Apri l  15 through Hay 31: 

6. QWEST o f  zero cfs from February 1 through #arch 30: 

7. QWEST o f  at least 1,000 cfs from Apri 1 1 through June 30 t n a1 1 year types 
and from April 15 t o  Hey 31 QlJEST o f  1,500, 2,000, 2,500, 3,000 cfs i n  dry, 
be1 ow normal , above normal and wet years, respectively: 

8. Flows on the San Joaquin River a t  Vernal i s  and maxim exports from 
April 15 through May 15 as follows: 

YeLlkQe 
Wet 
&ve Normal 5 I000 
Below Normal 4.000 

- Dry 3.000 
Cri t ica l  2.000 

9. Mean Daily Oel t a  Outflow Indices below which exports i n  excess o f  1,500 cfs 
and diversions t o  storage would be prohibited: 

- 

. Month 

February 

March 

Apr i 1 

Delta Outflow Index (cfs) 

Wet 

50,000 

45.000 

18.000 

Dry 

19,200 

15,000 

9,500 

Above Normal 

50,000 

50.000 

5 1  ow Normal 

22,200 

15,400 

13,600 1 9.500 



10. Delta Outflow Indices of 8,700, 7,800, 7.000, 6,200, 5,600, and 5,000 cfs 
I n  February, March. April, May, June and July of crltlcal years: 

11. Average Delta Outflow Indices (cfs) as follows: - Bsrs % Qa w R a  
7.300 Wet 5.800 7,300 7,300 7.300 

9.500 

8,600 

8,300 
. . 

9,500 

26,000 

9.500 

7.900 

7,600 
. * 
. . 

20 , 000 - -- 

Above Normal 5,600 4.200 4,500 4,500 5,490 
Belaw Normal 5,300 4,200 4,500 4.500 4,900 
Dry 5,000 4,000 4,500 4,500 4,700 
Cri t ical  3,300 3,000 3.600 3,600 4,700 

15,000 

12 , 000 

9,900 
. - 

12,900 

27,000 

May 
June 

July 

October 

November 

December 

7' 

I 

12. Average monthly exports (cfs) less than: 

24,400 

17,500 

12,500 

14,200 

16,300 

28.000 

- 
Wet 

& c i u  
6.400 

Above Normal 5,400 7.100 
Below Normal 4,400 6,500 
Dry 3,400 6,000 
Cri t ical  1,600 5,000 

(For standards # 9, 11, and 12, October through December should be classified 
based on the previous year's hydrologic Index. Two o f  the standards I n  th is  
a1 ternative are e ressed as daily standards (# 5 and 9). W I H  cannot 'Y directly mdel dai y standards because it operates on a month1 y time step. 
P l  ease develop assumpt I ons t o  mode1 these dai 1 y standards and d i  scuss these 
assumptions with me prior t o  beginning the study.) 

Thi s a1 ternative should include: 

1. The standards for the protection o f  agricultural and municipal uses i n  the 
1991 Bay- Del ta- P l  an : 

2. The standards for the rotection of Suisun Marsh contajned i n  the water 
r ight permits o f  the Dh and the USBR. 

3.  Delta Outflow Index from February- 1 through June 30 o f  12,000 cfs i n  wet, 
above normal, and below normal years and 7,000 cfs i n  dry and c r i t i c a l  
years : 



4. Delta Outflow Index o f  25,000 cfs for  seven days i n  A p r i l .  Hay. and June 
i n  wet and above normal years; 

5. Delta Outflow Index o f  25.000 cfs for seven days i n  May i n  below normal 
years : 

6, Delta Outflow Index o f  12,000 cfs for seven days I n  April. May. and June 
of dry or c r l t l c a l  years unless the previous water year was dry or 
c r i t i c a l  1 y dry i n  which case only the May flow i s  required; 

7. Total CVP and SUP exports durlng the flows described i n  # 4. 5. and 6 
above o f  3,000 cfs; 

8. Flows on the Sacramento River a t  Freeport from September 1 through October 
14 o f  12,000 c fs  i n  wet, above normal and be1 ow normal years and 8.000 cfs 
i n  dry and c r i t i c a l  years; 

9. Flows on the Sacramento River a t  Rio Vista from March 15 through June 15 
o f  7,000 cfs i n  wet, above normal and below normal years and 5,000 cfs i n  
dry and c r i t i c a l  years; . 

10. Flows on the San Joaquln River a t  Vernal i s  as follows: 

Wet, above normal, and 
below normal 

11. CVP and SklP ex r t s  l imi ted to  35 percent o f  Delta inflow f r o m  
March 1 throug I? June 30, 55 percent from July 1 through September 30. and 
65 percent from October 1 through February 28: 

12. Close the Delta Cross Channel gates from February 1 through May 20. 

Thi s a1 ternative e l  i m i  nates a1 1 exi st1  ng standards and includes the fo l  lowing 
new standards : 



1. D e l t a  Outflow Indices (cfs) as follows: ' 

I February 12,000 
u 

12 , 000 12eooo 12,000 f2e000 
+. ' 

March - 12,000 12,000 - 12,000 12 , 000 12,000 

April 12,000 12,000 12,000 12,000 12,000 

2. =ST reater than zero cfs from February 1 through July 31, with the 9 ex& t on of the month of June where W M '  i s  greater than 4,000 cfs. and 
QGIES~ W eater. than -2.000 cfs from August 1 through January 31: 

3. Flow on the San Joaquin ~ i v e r  a t  Vernal is of 5,000 cfs from April 20 
through May 10: 

4. Exports limited to  2.000 cfs fm April 20 through May 10; 

5. Tlow on the San Joaquin River a t  Vernal 4s of 2,000 cfs from October 18 
through October 31: 

6 .  Flow on the Sacramento River a t  Freeport o f  13.000 cfs from Apri 1 15 to 
May 15: 

7. Release 14.000 cfs from Keswick from May 1 through May 7: 

8. Close the Delta Cross Channel gates from February 1 to  June 30; 

The assumptions 1 isted belaw should be incorporated into the operation studies. 
Please consult with me i f  there are additional , significant assumptions that 
need to be made to  complete the requested studies. 



1. The variable export demand option should be used. Under th is  optfon CVP and 
SUP demands south of the Delta are ad usted to  account for hydrologic 
conditions i n  Central and Southern Ca f I fornia. 

2. The sharlng formula between the CVP and SIJP i n  the Coordinated Operation 
Agreement should be used except when ST restrictions are controlling. 
Export pumping rate reductions necesiary % o meet the QUEST standard shwl d be 
shared on an equal rcentage basis from a base o f  6.680 cfs for the SWP and ee 4.600 cfs for the C P. except when the reductions occur a t  the same time that 
fixed export 1 i a i  t s  apply i n  which case the export reductions are shared 
equal 1y. ./ 

3. The studies should be done from t w o  d l  ffcrent base cases. The f i r s t  &se case 
I s  0.1485. ?nd e l l  o f  the alternatives should be evaluated relatlve t o  t h l s  
base case. The second base case i s  existing conditions. whlch consists o f  t f  
0-1485, the winter-run Chinook salmon biological o inion and the Delta smelt 

P 0 biological o lnion, Including take l i m i  ts. Only a ternatlve 1 should be . 

evaluated-re ative t o  th is  second base case at th is  time, Eventually, DWR wlll 
be asked t o  evaluate a l l  o f  the flnal alternatives relatlve t o  th is  second base 
case, but th is  request w l l l  be deferred unt i l  the f lnal  alternatives for  
consi deratl on are selected . 
The issue of  take l lmi ts  i s  complicated and not amenable t o  nodeling: however. 
' i n  M's written comments t o  the MCB at I tsal lay 1994 Bay-Delta workshop, OWR 
stated that assumptions for  take l imi ts  based on operatlo a1 experfence during r the past two years can be incorporated into the studies.!!, ,,) 

4. The water necessar t o  meet the pulse f l o w  re  uireqents on the San Joaqui n i River should be re eased from New Nelones. :I ? there i s  -Insufficient water t o  
meet a11 o f  the requirements from th is  reservoir, the addjtional water should 
be provided fm the Spn Joapuln RIver upstream o f  the confluence wfth the 
Stani s l  aus Rl  ver . The quant 1 t y  o f  add1 t tonal water requi red should be 
Identified. 

5. The 0-1485 base case should be modeled using 0-1485 year types. The isohal ine 
standard i n  Alternatlve 1 should be modeled usfng the method described I n  the 
June 10, 1994 le t te r  f r o m  Bruce Herbold t o  George Barnes. The isohel ine 
standard I n  Alternative 3 should be modeled I n  consultation wlth 
npresentatlves from the California Urban 
River flow re  uirements should be modeled 3 water year hy rologic classiflcation 

classiflcation system. 
modeled using the 40-30-30 Sacramento 

Thank you for your conslderatton o f  th ls  request. Please contact me at (916) 657-1873 
i f  you have any questions. 



TABLE 1 

SUMMARY OF COMPARATIVE WATER SUPPLY IMPACTS RELATIVE TO D1485 
(1 000's AFNear) 

PRNMINARY 
8131 194 

Average Annual 
Carryover Storage 

New Melones 

STATE WATER RESOURCES 
CONTROL BOARD 

Avenge Annual 
Carryover Storage 
Sacramento Basln 

Crltlcal Dry 
Perlod Average 

(May 1928 October 1934) 

n-Year Average 
(1922 - 1992) 

ALTERNATIVE 2 

ALTERNATIVE 1 

ALTERNATIVE 3 

1 3  
-1 093 

ALTERNATIVE 4 

ALTERNATIVE 5 

ALTERNATIVE 6 

1. tncludes adjustments due to upstream net Storage used and addltlonal flows from Tuolumne and Merced Rlver system to meet Vernalls pulse flows. 
2. Includes adjustments due to addltlonal flows from Tuolumne and Merced Rlver system to meet Vernalls pulse flows. 
3. Does not Include potentlal water supply Impact for "Take Umlts." 


