MEMORANDUM

To: Katherine Mrowka, Division of Water Rights, State Water Resources Control Board

From: Anna Fock, MWH
Review:* Yung-Hsin Sun, MWH
Date: February 12, 2009

Subject: December 12, 2008 Department of Fish and Game Memorandum Regarding Water
Right Application 30358 for the Davis-Woodland Water Supply Project

BACKGROUND

The Davis-Woodland Water Supply Project (DWWSP) is a proposed joint project of the City of Davis,
the University of California, Davis, and the City of Woodland to divert and use surface water from the
Sacramento River. These entities are jointly referred to in this memorandum as the “Project Partners.”
Water Right Application 30358 for the DWWSP was filed in 1994 with the State Water Resources
Control Board (SWRCB). The final Environmental Impact Report (EIR) for the DWWSP was certified in
October 2007, in compliance with the California Environmental Quality Act (CEQA). The Modeling
Technical Appendix in Appendix B to the Draft EIR for this proposed project documents the applications
and results of the hydrologic, hydrodynamic, water quality, and water temperature modeling that was
performed to analyze the proposed project’s potential impacts. These analyses were made through the
following two comparisons:

¢ Comparison of With-Project Conditions to Existing Conditions
e Comparison of Cumulative Conditions With Project to Cumulative Conditions Without Project

On December 11, 2008, the California Department of Fish and Game (DFG) submitted a memorandum
regarding some aspects of the Modeling Technical Appendix to the Division of Water Rights. On
January 16, 2009, Division of Water Rights sent a letter to the Project Partners, requesting additional
information to address the concerns in DFG’s memorandum. This memorandum provides such
information. :

SUMMARY OF DFG’S CONCERNS

DFG’s December 11, 2008 memorandum states the following concerns:

e  During months for which CALSIM results indicate that there will be unappropriated water in the
Sacramento River system, “average monthly flow available for DWWSP diversion ranges from
approximately 7 cfs to 93 cfs, consistently well below the diversion rate requested in water right
Application 30358.”

e “[T]he DEIR presents hydrodynamic and water quality modeling simulations that predict there
may be an average monthly change in the Delta X2 location of up to 1.1 kilometers (km)
eastward under cumulative condition with exercise of DWWSP diversions.” “The location of X2



may be directly affected by DWWSP diversions from the Sacramento River or by indirect
triggering of changes in upstream State Water Project and federal Central Valley Project
(SWP/CVP) reservoir operations or Delta exports.”

The Division of Water Rights’ January 16, 2009 letter to the Project Partners asked them to provide
additional information that will address these concerns.

This memorandum provides information to address this request.

WATER AVAILABILITY

For the CALSIM II modeling simulations that are described in the Modeling Technical Appendix, the
amounts of water that are estimated to be diverted by the DWWSP under the Project Water Rights are
determined solely by two factors: (a) estimated monthly DWWSP demands; and (b) the SWRCB’s
Standard Permit Term 91.

Table 2-3 of the Modeling Technical Appendix lists the estimated monthly Project water demands. These
same numbers also are shown in the first row of the following Table 1. The second row of this Table 1
shows these same demands converted to average monthly flow rates in cubic-feet per second (cfs). (This
Table 1 also lists the total estimated annual demand and the equivalent average flow rate for this total
estimated annual demand.)

Table 1. DWWSP Water Demands Under With-Project Conditions Scenario

Oct: -~ :Nov ' wDec:':Jan’ “/Feb ™ Mar - Apr /i ‘May: " dun:o JulisAuge - Sep ot iiviniig

Average Monthly Amount in Acre-Feet e T e I e A I Total

5108 3,517 2,808 2695 2535 3345 4,040 5312 6,509 7,354 7,272 6,221 56,717

Average Monthly Rate in Cubic Feet Per Second = e : Average
83 59 46 44 46 54 68 86 109 120 118 105 78

DW WSP diversions from the Sacramento River under Project Water Rights would be constrained by the
SWRCB’s Standard Permit Term 91. When the diversion prohibition in Term 91 is in effect, Project
Partners will not divert any water from the Sacramento River under Project Water Rights. The Term 91
diversion prohibition is described on page 2-6 of the Modeling Technical Appendix.

For With-Project Conditions, Table 4-3 of the Modeling Technical Appendix shows the simulated
DWWSP diversions under Project Water Rights (in 1,000 acre-feet) that would occur during each month
of the 73-year period of simulation (October 1921 through September 1994). The entry for each month in
this table is either: (a) the monthly demand amount shown in Table 1 above for the listed month, if the
Term 91 diversion prohibition would not be in effect, or (b) zero, if the Term 91 diversion prohibition
would be in effect. A copy of this table is included in this memorandum as Table 2. The following
Table 3 shows these same simulated monthly diversions in cfs.

The same approach was used to prepare Table 4-9 of the Technical Modeling Appendix. The following
Table 4 is a copy of this table and the following Table 5 shows these same monthly diversions in cfs.

The row of averages at the bottom of Table 3 (just below the row for 1994) shows that the long-term
average monthly DWWSP diversions under Project Water Rights range from 7 cfs for July to 93 cfs for
September. Because the Term 91 diversion prohibition normally is in effect in July, diversions under
Project Water Rights in July would occur only during a few years, which results in the average rate of
only 7 cfs for all Julys over the 73-year period. In‘contrast, the term 91 diversion prohibition normally is



not in effect in September, which results in the much higher average rate for all Septembers over the 73-
year period.

Contrary to the statement in the December 11, 2008 DFG memorandum, these 7 and 93-cfs amounts are
not indications of the amounts of unappropriated water that will be available in the Sacramento River
system for diversion under DWWSP Project Water Rights. Instead, they are the averages of the amounts
of water that would be diverted under DWWSP Project Water Rights, by month, over the 73-year period
under the limitations of: (a) the monthly DWWSP demands listed in Table 1; and (b) the Term 91
diversion prohibition.

The facts that the numbers in Tables 3 and S are not related to the amounts of unappropriated water that
will be available in the Sacramento River is demonstrated by the attached Supplemental Project Water
Calculation for January I through September 15, 2004 that was prepared by Kevin Long of the Division
of Water Rights (see Attachment A). This table shows that, during this period, there were 126 days
when the Term 91 diversion prohibition was not in effect. These are the days for which the number in
column 32 of this table, titled “Supplemental Project Water,” is negative. On such days, the amount of
unappropriated water equals the opposite of the amount of “Supplemental Project Water.” For example,
on January 1, 2004, the table shows -15,368 cfs of “Supplemental Project Water,” which means that there
were 15,368 cfs of unappropriated water. Over these 126 days, the amount of surplus water averaged
over 16,500 cfs. All but one of these 126 days had surplus flow rates greater than the total projected
DWWSP demand. On most of these days, the surplus flow rates were substantially greater than the total
projected DWWSP demand. Similar tables prepared by Bureau of Reclamation staff for 1998 through
2008 (see Attachment B, which uses May 2008 as an example) demonstrate that, on days when the Term
91 diversion prohibition is not in effect, the surplus flow rates almost always were substantially greater
than the total projected DWWSP demand (Reclamation 2009). Ample unappropriated water therefore
will be available for DWWSP diversions under Project Water Rights during times when the Term 91
diversion prohibition is not in effect, and no further water-availability analysis is necessary.

)



Table 2. Table 4-3 from the Modeling Technical Appendix

Hydrologic modeling results Modeling Technical Appendix
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Table 3. Project Partners’ Water Right Diversion Under With-Project Conditions in cfs

Water Year Year Type* Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1922 AN 83 59 46 44 2 A
1923 BN 83 59 46 44
1924 Cc 83 59 46 44
1925 D 83 59 46 44
1926 D 46 44
1927 W 46 44
1928 AN 46 44
1929 C 46 44
1930 D 46 44
1831 C 46 44
1932 D 46 44
1933 Cc 46 44
1934 [} 46
1935 BN 46 44
1936 BN 46 44
1937 BN 46 44
1938 w 46 44
1939 D 46 44
1940 AN 46 44
1941 w 46 44
1942 w 46 44
1943 w 46 44
1944 D 46 44
1945 BN 46 44
1946 BN 46 44
1947 D 46 44
1948 BN 46 44
1949 D 46 44
19850 BN 83 59 46 44
1951 AN 83 59 46 44
1952 w 83 59 46 44
1953 w 83 59 46 44
1954 AN 83 59 46 44
1955 D i 83 59 46 44
1956 w 83 59 46 44
1957 AN 83 59 44
1958 w 83 59 46 44
1959 BN 59 46 44
1960 D 59 46 44
1961 D 59 46 44
1862 BN 59 46 44
1963 w 59 46 44
1964 D 59 46 44
1965 W 83 59 46 44
1966 BN 83 59 46 44
1967 w 83 59 46 44
1968 BN 83 59 46 44
1969 -W 83 59 46 44
1970 w 83 59 46 44
1971 w 83 59 46 44
1972 BN 83 59 46 44
1973 AN 83 59 46 44
1974 w 83 59 46 44
1975 W 83 59 46 44
1976 Cc 83 59 46 44
1977 C 83 59 46 44
1978 AN 83 59 46 44
1979 BN 83 59 46 44
1980 AN 83 59 46 44
1981 D 83 59 46 44
1982 w 83 59 46 44
1983 w 46 44
1984 w 46 44
1985 D 46 44
1986 w 46 44
1987 D 46 44
1988 (o} 46 44
1989 D 46 44
1990 C 46 44
1991 Cc 46 44
1992 Cc 46 44
1993 AN 46 44
1994 C 46 44

Average 46 44
Maximum 46 44
Minimum 46 44 0
Average w 46 44 56
Average AN 46 44 0 0
Average BN 46 44 0 0
Average D 46 44 45 54 55 54 0 0 0 105
Average C 46 44 41 50 45 36 0 0 0 52

Note:
1. Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN), Dry (D), and Critical (C).
2. Shaded period area represents that Term 91 condition is in effect.



Table 4. Table 4-9 from the Modeling Technical Appendix

Modeling Technical Appendix

Hydrologic modeling results
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Table 5. Project Partners’ Water Right Diversion Under Cumulative Conditions in cfs

Water Year Year Type* Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1922 AN 83 59 46 44 SR i
1923 BN 83 59 46 44
1924 (o} 83 59 46 44
1925 D 83 59 46 44
1926 D 83 59 46 44
1927 W 83 59 46 44
1928 AN 83 59 46 44
1929 Cc 83 59 46 44
1930 D 83 59 46 44
1931 [} 83 59 46 44
1932 D 83 59 46 44
1933 Cc 83 59 46 44
1934 C 83 59 46 44
1935 BN 83 59 46 44
1936 BN 83 59 46 44
1937 BN 83 59 46 44
1938 w 83 59 46 44
1939 D 83 59 46 44
1940 AN 83 59 46 44
1941 w 83 59 46 44
1942 w 83 59 46 44
1943 w 83 59 46 44
1844 D 83 59 46 44
1945 BN 83 59 46 44
1946 BN 83 59 46 44
1947 D 83 59 46 44
1948 BN 83 59 46 44
1949 D 83 59 46 44
1950 BN 83 59 46 44
1951 AN 83 59 46 44
1952 w 83 59 46 44
1953 w 83 59 46 44
1954 AN 83 59 46 44
1955 D 83 59 46 44
1956 w 83 59 46 44
1957 AN 83 59 46 44
1958 w 83 59 46 44
1959 BN 83 59 46 44
1960 D 83 59 46 44
1961 D 83 59 46 44
1862 BN 83 59 46 44
1963 w 83 59 46 44
1964 D 83 59 46 44
1965 w 83 59 46 44
1966 BN 83 59 46 44
1967 w 83 59 46 44
1968 BN 83 59 46 44
1969 w 83 59 46 44
1970 W 83 59 46 44
1971 w 83 59 46 44
1972 BN 83 59 46 44
1973 AN 46 44
1974 w 46 44
1975 w 46 44
1976 (o} 46 44
1977 C 46 44
1978 AN 46 44 6 109 {7
1979 BN 46 44 " 46 54 68 86 g-:f,;;fg;g‘,;qgs
1980 AN 46 4“4 44 54 68 86 109 it
1981 D 46 44 46 54 687 3 ;

1982 w 46 44 46 54 68 P

1983 w 46 44 46 54 68

1984 w 46 44 44 54 68 W

1985 D 46 44 46 54 FORN

1986 w 46 44 46 54 ) X

1987 D 46 44 46 JAs

1988 = 46 44 44 %} ¢

1989 D 46 44 46 )

1990 C 46 44 46

1991 C 46 44 46

1992 C 46 44 44

1983 AN 46 44 46

1994 C 46 44 46
Average 46 44, 45
Maximum 46 44 46
Minimum 46 44 44
Average w 46 44 45
Average AN 46 44 45 54 68 78 44 0 0 105
Average BN 46 44 45 54 68 80 16 0 0 105
Average D 46 44 45 54 55 49 0 0 0 108
Average C 46 44 45 50 40 36 0 0 0 52

Note:

1. Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN),

2. Shaded period area represents that Term 91 condition is in effect.

Dry (D), and Critical (C).



X2 LOCATIONS

X2 is defined as the location of the 2 parts per thousand (ppt) salinity isohaline at 1 meter above the
bottom of the Sacramento River Channel (measured as 2,640 microSiemens per centimeter (uS/cm)
surface salinity). As documented in the 2002 CALSIM II Benchmark Studies Assumptions (California
Department of Water Resources 2002), the Kimmerer and Monismith monthly equation developed in
1992 (Kimmerer and Monismith 1992a) is used in CALSIM II to estimate the mean monthly location of
X2 relative to the monthly averaged Delta outflow in that month and the location of X2 in the previous
month. This equation is:

X2,=122.2 +0.3278 X2,.;— 17.65 log;QNDOI
where:

X2, = Monthly averaged distance of the 2,640 uS/cm surface isohaline from the Golden Gate
Bridge, in kilometers (km) and along the main shipping channel during the present
month;

X2,.,= Monthly averaged distance of this parameter during the previous month;

NDOI = Monthly averaged Net Delta Outflow Index in cfs in the month during which X2 is
computed.

This equation indicates that a reduction in the Net Delta Outflow Index will increase the distance of X2
from the Golden Gate Bridge (that is, cause X2 to move eastward). In 1992, Kimmerer and Monismith
made comparisons of the monthly X2 locations that were calculated with the above equation to observed
X2 data for October 1967 through November 1991 (Kimmerer and Monismith 1992b). The coefficient of
determination, R, for this comparison was 0.96, which demonstrates a very high correlation between the
observed values and the predicted values. The standard error for this prediction was 2.30 km.

As shown in the preceding Table 1, the maximum DW WSP diversion would be 120 cfs. Accordingly, the
maximum direct effect that DWWSP diversions could have on the NDOI would be to reduce NDOI by
120 cfs. At an NDOI of 5,000 cfs, a reduction in NDOI of 120 cfs (to 4,880 cfs) would increase X2 by
approximately 0.2 km. ((1og;o5000 — log;04880) x 17.65 =0.187.) At higher NDOI values, the increase in
X2 that would be caused by a 120-cfs reduction in NDOI would be smaller.

This calculation demonstrates that DWWSP diversions will not directly cause significant shifts in X2.
locations, even with the assumption that a 120-cfs upstream diversion would result in an equivalent
reduction in NDOI. In actual operations, the Net Delta Outflow Index is the result of many factors,
including inflows into the Delta, Delta precipitation, CVP and SWP Delta exports, in-Delta diversions,

and Delta channel depletions. CALSIM II uses an optimization routine to simulate the system operations
through weighting multi-objectives functions and requirements. Because of these multiple factors and
different weightings, a reduction in Delta inflows from DWWSP diversions may cause the CALSIM II
modeling simulation to shift some of these other factors, which in turn sometimes may lead to modeled
shifts in X2 that are somewhat greater than the shifts that are directly caused by the DWWSP diversions.

Table 5-18 of the Modeling Technical Appendix shows the monthly changes in the X2 under the-
Cumulative Conditions With Project scenario compared to the Cumulative Conditions Without Project
scenario. All of the simulated X2 shifts that are shown in Table 5-18 are significantly less than the 2.3-
km standard error of the Kimmerer and Monismith monthly equation. ‘None of these simulated shifts
therefore is statistically significant.



Table 5-18 indicates that modeled increases in X2 of greater than the 0.2 km, which, as discussed above,
is the maximum increase that could be directly caused by DWWSP diversions, would occur during 25
months of the 876-month simulation period. These infrequent (less than 3 percent) modeled X2 shifts are
the artifacts of CALSIM II’s simulations of changes in CVP and SWP operations and are not direct
effects of DWWSP diversions. This point is highlighted by the three largest modeled shifts, which are for
Augusts of 1945, 1949 and 1954, These modeled shifts all are for months for which there are no
DWWSP diversions, which demonstrates that they are artifacts of the CALSIM Il modeling rather than
actual effects of DWWSP diversions.

In summary, because the modeled shifts in X2 of greater than 0.2 km all are statistically insignificant,
occur only very infrequently and are not the direct results of DWWSP diversions, it is reasonable to
conclude that the effects of the proposed DWWSP diversions on X2 will be insignificant.
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Attachment A

SWRCB Division of Water Rights
Supplemental Project Water Calculation
Prepared by Kevin Long

January 1 through September 15, 2004
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Attachment B

United States Department of the Interior
Bureau of Reclamation — Central Valley Project — California
Supplemental Project Water

May 1 to 31, 2008
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STATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD
DIVISION OF WATER RIGHTS
901 P Street, Sacramento
P.O. Box 2000, Sacramento, CA 95812-2000 !

MINTMUM FILING FEF: $100.00
FILE ORIGINAL & ONE CCPY
TYPE OR PRINT IN BLACK INK
(For explanation of entries required, see

booklet "How 1o Fike an Application to
Appropriatz Water in Californis”)

X

D REGISTRATION OF SMALL DOMESTIC USE APPROPRIATION*

(I this is used 1o register s small domentic use npgmpriuion,lhe
terma “application*and*applicant*hcrein, and In relaigd forms,shall

mean “reglstration” and regitant.”)

APPLICATION TO APPROPRIATE WATER BY PERM:

or

(Check one
box only)

Application No,

(Leave blank)
1. APPLICANT

Yolo County Flood Control & Water Congervation District

(916) 622-0265

(Name of applicant)

34274 State Highway 16

California

(Telephone number where you may be reached
between § 2.m. and § pm. - include area code)

Woodland 95695
(Mailing address) (City or town) (State) (Zip Code)
2. SOURCE :
8. The name of the source al the point of diversion is Sacramento River
(If unnamed, state that it is an unnamed stream, spring, etc.)
tributary 1o Suisun Bay

b. In & normal year does the stream dry up al any point downstream from your project? YES g NO X 1f yes, during

what months is it usually dry? From fo
‘What alternate sources are available to your project should a portion of your requested direct diversion scason be

excluded beeause of a dry strcam or nonavailability of water? local groundwater through conjuntive-use program
3. POINTS of DIVERSION and REDIVERSION *
a. The poini(s) of diversion will be in the County of Yol r Tcham
b.

List all polnts giving coordinate distances from Point is within Section | Township | Range | Base and
aeolion comer or other tie s allowed by Board (40-acre subdivision) Meridian
regulations i.e. California Coordinate Systom

A:N298,400;E 1,943,550 (Zone 1) SE 1/4of NE 1/4 33 27N. W, M.D.,

B:N367,950;E 2,105,856 (Zone 2) SE l/dof SW 144 | 27 10N, 36, M.D,

C:N339,550;E 2,129,200 (Zone 2) SE 1/4 of NE 1/4 29 IN. 4L, M.D.

D:N357,550;E 2,114,800 (Zone 2) SE 1/4 of SE 1/4 2 ON. JE; M.D,

c. Does applicant own the fand at point of diversion? YES O NO &
d. 1f applicant docs not land at point of diversion, stale name and address of owner and
oblain right of access: See attached Table 1
* Alternate points of diversion are listed. Only one ultimately will be developed and used.
4. PURPOSE of USE, AMOUNT and SEASON

2. In the tablc below, state the purpose(s) for which water is to be appropriated, the quantitics of waler for cach purpose
and the dates between which diversions will be made. Use gallons per day if rate is lcss than 0,025 cubic foot per sceond
(approximalely 16,000 gallons per day). Purposc must only be "Domestic™ for regisiration of small domestic usc.*

whal steps have becn taken to

PURPOSE DIRECT DIVERSION T STORAGE
OF USE 6,
(rvigation, Domestic, cic.) QUANTITY SEASON OF DRVERSION *» A%oum COLLECTION SEASON
{—
RATE AMOUNT | Beginning Ending Daic Acre-feel Beginning Ending Date
(Cubic feet per {Acre-feet Date (Mo.&Day) per annum dalc (Mo.&Day)
sccond or per year) (Mo.&Day) (Mo.&Day)
gallons per day)
[Municipal,irrigation
and Agricultural,
Fisheries and ¢
Aguaculture 250 45,000 Jan. 1 Dec. 31
Research
45,000 TOTAL AMOUNT TOTAL AMOUNT
b. Total combined amount taken by direct diversion and storage during any onc year will b 45.000 acre feat.
* Not to exceed 4,500 gallons per day by dircet diversion or 10 scre-fect per annuin by slorage.
FOR00S3-R1

0781y

** As limited by SWRCB Standard Permit Term 91 \\\\U‘\Ké’
)1 g“'(\g

A\




Proposed Davis-Woodland Water Supply Project

Calendar Year 2040 Projected Monthly Water Consumption, AF/month

- (Assumes water supply project is sized to meet projected 2040 demands)

3 Sacramento River Water Treatment Plant Capacity = 51.8 mgd (23 Davis, 27 Woodland, 1.8 UC Davis)

I f Davis
Surface Water
Sacramento River Solano Project Ground Water Total
January 1,031 0 ' 0 1,031
February 916 0 0 916
March 1,168 0 0 1,168
April 1,626 0 0 1,626
May 2,130 .0 0 2,130
June 2,118 0 562 2,679
July 2,188 0 880 3,069
August ' 2,188 0 835 3,023
September 2,118 0 493 2,611
October 2,153 0 0 2,153
November 1,420 0 0 1,420
December . 1.076 0 0 1.076
Annual 20,131 0 2,769 22,800
Surface Water
Sacramento River Solano Project Ground Water Total
January 1,308 0 f 0 1,308
February 1,192 0 0 1,182
March 1,645 0 0 1,645
April 1,938 0 0 1,838
May 2,569 0 68 2,636
i June 2,486 0 630 3,116
July 2,569 0 814 3,383
August 2,569 0 882 3,451
September 2,486 0 417 2,903
I October 2,340 0 0 2,340
November 1,683 0 0 1,583
December . 1.312 0 0 1312
Annual 24,006 0 2,811 26,817
I UC Davis
Surface Water
| if iver Solano Project Ground Water Total
January 170 170 36 376
. February 153 153 72 379
) March 170 170 99 -439
April 164 164 98 427
May 170 170 227 567
June 164 164 264 593
I July 170 170 298 638
August 170 170 291 630
September 164 164 237 566
October 170 170 170 510
I November 164 164 119 N 448
December 170 158 0 328
Annual 2,000 1,988 1,912 5,900
I All Project Partners
Surface Water
Sacramento River Solano Project Ground Water Total
January : 2,508 170 36 2,714
February © 2,261 153 72 2,486
l March 2,983 170 99 3,252
‘ April 3,728 164 98 3,990
May 4,868 170 295 5,333
June 4,768 164 1,456 6,388
l July 4,927 170 1,993 7,090
August 4,927 170 2,007 7,104
September 4,768 164 1,147 6,079
October 4,662 170 170 5,002
November 3,178 164 119 3,461
December 2,558 158 0 2,716
Annual 46,137 1,988 7,492 55,617



