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DEPUTY DIRECTOR, DEPARTM ATER RESQURCES

The Department of Water Resources (DWR) is preparing an update to the State
Water Project (SWP) Delivery Reliability Report issued in 2003. Many SWP
Contractors have already begun or will soon begin preparation of their 2005
Urban Water Management Plans (UWMP), which must be completed by
December 2005. Contractors have indicated they would like to use updated
information on the delivery reliability of the SWP as the basis for the SWP
supplies included in their UWMP's. However, the 2005 Delivery Reliability
Report is not expected o be publicly available, as a draft, untit September 2005.

Given this time gap between the immediate need of the Contractors for updated
data for use in their UWMP preparation and the availability of an updated
Reliability Report, DWR is providing relevant sections from the working draft of
the 2005 Delivery Reliability Report. Attachment 1 contains these sections,
namely, Chapter 4 and excerpts from Chapter 6 and Appendix B.

The working draft includes seven studies. Studies 1, 2, and 3 are from the 2003

- report. Studies 4 and 5 are similar to the studies for the CVP/SWP Operations
Criteria and Plan. Studies 6 and 7 are similar to studies 4 and 5 but contain
updated assumptions for Contractor demands. The updated assumptions for
demand in studies 6 and 7 were developed with representatives of the State
Water Contractors as part of the study preparation for the Environmental Impact
Report for the Monterey Amendment. Because studies 6 and 7 contain the most
current information for assumed demands, DWR recommends the results of
these studies for use in the development of the UWMPs.

DWR was also asked to include estimates of SWP delivery reliability with the
increased Delta export limit (8500 cfs) proposed in the South Deita improvement
Program (SDIP). The environmental and publiic review required by CEQA and
NEPA has not been completed for the SDIP. Itis possibie the proposed export
operation will be modified in response to this review. The potential delivery

increases associated with the proposed project are, therefore, not contained in
this notice.

For additional information regarding these results, you may contact Sushil Arora,

Chief of the Hydrology and Operations Unit, Bay-Delta Office, at (816) 653-7921
or sushil@water.ca.gov.

Attachment
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Chapter 4
Model Study Assumptions

The selection of the assumptions and the factors that go into the estimation of future water delivery
reliability i1s very important and must be tailored to the particular water supplier. Assumptions and factors
for the State Water Project concern, in particular, Sacramento and San Joaquin river basin precipitation;
water rights and uses; SWP storage and conveyance facilities, including diversion facilities in the Delta;
SWP service area demand; and the statutes, regulations, and contractual provisions that govern and
regulate the SWP, including coordinating operations with the federal Central Valley Project (CVP).

The assumptions for the seven studies in this report differ in three main categories: the projected water  *
use in the source arcas, assumed SWP demands, and base model assumptions. These categories are
summarized in Table 4-1. Water use in the areas supplying water to the SWP (source areas) is represented
at the current level of use (2005) and at a level of use projected to occur in 2025, For this report, the

existing water use estimates for the source areas for 2001 and 2020 are assumed to be representative of
2005 and 2025 conditions, respectively.

Table 4-1 Key study assumptions

SWP Table A SWP Articie 21
Study Use of waler in source areas demand (maflyear} demand {{affmonth) Model version
' © 084, Apr—-Nov May 2002
1 2001 level of development 3.04.1 50-134, Dec-Mar benchmark
084, Apr~Nov May 2002
2 2020 level of development 3.3-4.4 50134, Dec-Mar ‘benchmark
0-84, Apr-Nov May 2002
3 2020 level of development 4.1 50-134. Dec-Mar benchmark
4 2001 leve! of development 3.0-4.1 Sg:fg‘f‘g;'“_‘ﬁq"ar 2004 OCAP
5 2020 level of development 3.3-4.1 o 2004 OCAP
GC’{D 084, Apr-Nov
6 2001 level of development "/~ . 2.3-39 100—18’ 4, Dec-Mar 2004 OCAP
@’{9 084, Apr—N
7 2020 leve! of development 1 3.9-4.1 100184 ‘E)re“c_f;\‘zar 2004 OCAP

maf = million acre-feet

OCAP = 2004 Long-Term Central Valiey Project Operations Criteria and Plan
taf = thousand acre-feet

The SWP contractors® Table A and Article 21 demands from the Delta for the seven studies are shown in
Table 4-1. For six of the studies, a range in Table A demands is shown because the demand is assumed to
vary each year with the weather in the delivery areas. In study 3, the SWP Table A demand is assumed to
be maximized each vear, regardless of weather. Article 21 deliveries are available on an unscheduled and
interruptible basis and are not counted as part of the Table A amount.
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There are two versions of the model that are used for these studies as shown in Table 4-1. The three
studies from The SWP Delivery Reliability Report 2002 (DWR 2003) are based on the May 2002
benchmark study version, and subsequent studies are based on the 2004 Long-Term Central Valley
Project Operations Criteria and Plan (OCAP) study version. The key modeling assumption differences

between the May 2002 benchmark version and the 2004 OCAP version as used in this report are as
follows:

1 Temperature flow below Keswick changed from a fixed time series flow to a dynamic storage

dependent flow. ' .

2 Relaxation of flow below Nimbus criteria when Folsom storage drops below 300 thousand acre-
feet.

3

Navigation control point flow criteria modified from being dependent on water year type to being
dependent on CVP agricuitura] allocation levels. Criteria were also relaxed for very low -
allocation years.

Clear Creek Tunnel target flows modified to match the latest Trinity EIR analysis.

Addition of 2 minimum pumping level at Banks of 300 cubic feet per second.

Addition of a minimum pumping level at Tracy of 600 cubic feet per second.

Addition of flow requirements on the Feather River at the mouth for Settlement Contractors.
Delivery-carryover relationship was adjusted to reduce delivery targets and increase carryover in
critically dry years. '
Addition of Lake Oroville end-of-September carryover target storage rule.

10 Five-step study setup modified to isolate B2 accounting from “with Project™ conditions.
11 Modification of American River demands.

12 Modification of Contra Costa Water District demands.

13 The minimum flow of the Trinity River below Lewiston Dam in studies 4 and 6 ranges from 369
to 453 thousand acre-feet per year depending on water year type. All other studies used in this
report assume the Trinity River minimum flow has a higher range from 369 to 815 thousand acre-
feet per year, This higher range of Trinity River minimum flows represents the Trinity
Environmental Impact Statemnent Preferred Altemnative. _
Studies 5 and 7 assume implementation of Freeport Regional Water Project including modified
East Bay Municipal Utility District operations on the Mokelumne River.
15 Implementation of May 2003 CVPIA 3406 (b)(2) decision and other changes:
" a  Streamlining of actions for simplified analyses of the results.
b Anadromous Fish Restoration Program table updates to better represent management of
(b)(2) water under the May 2003 (b)(2) decision.

Action triggering modifications to attempt to meet 200 thousand-acre feet target during
October through January period.
16 FEnvironmental Water Account changes including:

a Streamlining of actions and coordination with (b)(2) actions.

b Environmental Water Account (EW A) purchase amount increase to 2 maximum of 250
thousand acre-feet per year.
Addition of storage debt carryover accounting including debt spill at San Luis.
d Addition of EWA asset takeover by SWP and CVP at San Luis when reservoir space

utilized by EWA is needed for project operations.

e Eliminates the need to pay off end-of-year debt from unidentified sources of water in
order to keep the projects whole,

oo ~1 N th B
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Chapter 6 (excerpt)
Study Results

SWP Water Deliveries under Different Hydrologic Scenarios

The assumed demands and results of the studies estimating SWP water deliveries under current conditions
(2005).and 2025 conditions are summarized in tables 6-1 through 6-8,

Average, Maximum, and Minimum

The average, maximum, and minimum Table A demands from the Delta for the seven studies are show;
in Table 6-1. Studies 4 and 5 have the same demands as studies 1 and 2, respectively. Study 6 has lower
demands than studies 1 and 4. The average demand for study 6 is 80 percent of full Table A compared to
90 percent of full Table A for studies 1 and 4. The primary reason for the lower demand in study 6 is that
it includes a new set of annual Table A demands for the Metropolitan Water District of Southern
California prepared specifically for 2003 conditions by MWDSC. The average demand for study 7 is 99.4

percent of full Table A and is iess than full Table A in only seven wet years based on local Kern River
water supply conditions.

Tabie 6-1 SWP Table A demand from Delta

Avarage demand Maximum demand

Minimum demand
Full B
Study Table A {percent of {percent of . {percent of
{taf por year) {(taftperyear} full Tabls A) {taf peryear) full Table A) (ta! per year) full Table A}
SWP Dalivery Raliakifity Repor (2003): K
1. 2001 Study 4,114 3,712 90% 4,114 100% 3,007 T3%
2. 2021A Study 4,133 4,026 7% 4,133 100% 3,343 B1%
3. 20218 Study 4,133 4133 100% 4133 100% 4,133 100%
CCAP (2004): ’
4. OCAP Today 4,114 3,712 80% 4,144 100% 3,007 73%
5. QLAP Future 4,133 4,028 7% . 4,133 100% 3,343 B1%
Revisad-Demand:
6. Revised-Demand Today 4112 3,290 80% 3,862 94% 2,324 56%
7. Ravised-Dsmand Fuure 4,133 4,110 99% 4,133 100% 3,898 94%

Table 6-2 contains the average, maximum, and minimum Table A deliveries from the Delta for the seven
studies. Comparing the results for studies 1 and 2 {(weather variable demand) shows the average Table A
delivery value is projected to increase by only 3 percentage points, from 72 percent to 75 percent over 20
years. This increase is due to the projected increase in Table A demand in 2025, When it is assumed that
future demand will not vary with the weather end will be constant at 4.13 maf (study 3), the average
Table A delivery value is 76 percent, only 1 percentage point above study 2. These relatively small
differences indicate that the SWP Table A demand is very near the full Table A amount. Recall that the
demand levels range from 3.0 maf per year to 4.1 maf per year for study 1; from 3.3 maf per year to 4.1
maf per year for study 2; and is constant at 4.1 maf per year for study 3.
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Table 6-2 SWP Table A delivery frdm Delta

Average delivery Maximum delivery Minimum delivery
Full
Study Tabie A {percont of {percent of {percent of
{taf per year) {tafperyear} full Table A) (taf peryesar] full Table A} {tof per year} full Table A)
SWP Delivery Refiability Report {2003}
1, 2001 Studdy 4,114 2,962 T2% 3,845 93% 804 2%
2. 20214 Study 4,133 3,083 T5% 4,128 100% 830 20%
3. 20218 Stedy 4,133 3,130 78% 4,133 100% 830 20%
OCAP (2004):
4, OCAF Today 4114 2,873 72% 3,850 24% 185 4%
5. OCAP Future 4,133 3,156 T6% 4,133 100% 187 5% -
Revised-Demand;
8. Rovised-Demand Today 4112 2,818 88% 3,848 94% 158 4%
7. Revised-Demand Future 4,133 3178 TT% 4,133 100% 187 5%

Studies 4 and 5 indicate a slightly higher increase in average delivery in the future, 72 percent to

76 percent of full Table A, respectively (see Table 6-2). This slightly higher increase of 4 percent is due
to differences in modeling assumptions as listed in Appendix A. Studies 6 and 7 have the highest increase
(8 percent) with an average delivery of 69 percent of full Table A under current conditions {(study 6) and
77 percent under future conditions (study 7). The lower delivery of 69 percent under current conditions is
due to the lower level of demand assumed for study 6. The slightly higher average delivery of 77 percent
for study 7 compared to 76 percent for study 5 is due to the assumed higher demand in study 7.

- The more recent studies have a minimum delivery of 4 percent to 5 percent of full Table A compared to
20 percent for the studies in the SWP Delivery Reliability Report 2002 (DWR 2003). The lower minimum
delivery is primarily due to modification of the delivery-carryover storage rule. This modification was
developed during the project-simulation effort associated with the application for license renewal with the
Federal Energy Regulatory Commission. Compared to the rule used for the SWP Delivery Reliability
Report 2002 studies (studies 1, 2, and 3), the modified rule reduces delivery by about 80 percent
whenever carryover storage (sum of the end-of-September storages of Oroville Reservoir and the SWP
share of San Luis Reservoir) is projected to be less than about 860 thousand acre-feet (taf). Potential
adjustment of 1977 CalSim-II Table A deliveries is discussed in a later section of this chapter.

Average Article 21 demands and average, maximum, and minimum Article 21 deliveries for the seven
studies are shown in Table 6-3. All studies have the same Article 21 demand in April through November,

Studies 6 and 7 both assume a 200 taf increase in Article 21 demand in December through March
compared to the other studies.
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Table 6-3 SWP Article 21 demand and delivery from Delta (taf per year except as noted)

Avorage Article 21 demand

Annual delivery from Delta
Study
Doc-Mar Apr-Nov Total Avarage Maximum Minimum

SWP Delivery Reliability Report {2003):

1. 2001 Study 504 607 1111 130 510 o

2. 2021A Sludy 504 607 1,11 80 400 i

3. 2021B Study 504 607 1,111 70 400 0
OCAP {2004):

4, OCAP Today 504 607 1,114 170 620 0

5. QCAP Future 504 BOY 1,111 a0 500 0

Revlsed-Demand:
§. Revised-Demand Today 704 807 1,311 260 1.110 0

7. Revised-Demand Future 704 807 1,311 120 550 Q

Delivery numbers rounded to the nearest 10,000 acre-feet.

The average amount of water supply per year under Article 21 decreases from 130 taf in study 1 to 86 taf
in study 2. Water pumped from the Delta will go toward meeting Table A demands prior to being made
available under Article 21. The 50 taf decrease is a direct result of the assumed increase in Table A

demand for study 2. Study 3 reflects this same relationship with an average Article 21 delivery of 70 taf, -
slightly less than study 2.

Studies 4 and § show an increase in Article 21 delivery compared to studies 1 and 2 even though Article
21 demands are the same and studies 4 and 5 have the same Table A demands as studies 1 and 2,
respectively. The average delivery for study 4 is 170 taf per year, 40 taf per year more than study 1; study
5 has an average delivery of 90 taf per year, 10 taf per year more than study 2. These increases are
primarily due to implementation of a Lake Oroville end-of-September carryover target storage rule in
studies 4 and 5 to better simulate actual reservoir operations. The effect of this rule is to lower Lake
Oroville storage and increase SWP San Luis Reservoir storage in the fall and winter of some years as

compared to studies | and 2. As a result, the rule increases the probability that SWP San Luis Reservoir
will fill, a condition that must be met before Article 21 water can be delivered.

The average Article 21 delivery for study 6 is 260 taf per year, an increase of 90 taf per year from the
study 4 average delivery of 170 taf per year. This increase in delivery is a result of the increase in Article
21 demand of 200 taf per year in studies 6 and 7 and also due to the decrease in Table A demand in
study 6 compared to study 4. Study 7 has an average Article 21 delivery of 120 taf per year, 30 taf per
year more than study 5, which is the result of increased Article 21 demand,

Drought Years

Table 6-4 incindes estimates of water deliveries under an assumed repetition of historical drought periods
for the seven studies. The years are identified as dry by the Eight River Index, a good indicator of the
relative amount of water supply available to the SWP. The Eight River Index is the sum of the unimpaired
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runoff from the four rivers in the Sacramento Basin used to define water conditions in the basin plus the
four rivers in the San Joaquin Basin, which correspondingly define water conditions in that basin. The
eight rivers are the Sacramento, Feather, Yuba, American, Stanislaus, Tuolumne, Merced, and San
Joaquin, Table 6-4 also includes the average deliveries for comparison purposes,

Tabie 6-4 SWP average and dry year Table A delivery from Delta for seven studies

SWP Table A dellvery from Deita (in percant of full Table A}
Full

Study Tablo A Avarage  Single dry year 2-yoar drought 4.yeardrought 6-yeardrought 6-year drought
{taf per yoar) 1022-1984 1977 1976-1877 1931-1934 1987-1892 1929.1934

SWF Delivery Rellabillly Report {2003):

1. 2001 Study 4144 T2% 0% 48% 371% 41% 40%

2. 2021A Study 4,133 75% . 20% 44%, 0% 40% 41%

3, 20218 Study 4,133 76% 20% A44% 9% 40% 41%
OCAP {2004);

4. OCAP Today 4,114 2% 4% 41% 31% 40% 38%

5. OCAP Future 4,133 76% 5% 42% 35% 43% 9%
Revised-Demand:

8. Revised-Demand Today 4,112 89% 4% 42% 2% 43% 38%

7. Revised-Demand Fulure 4,133 % 5% 40% 33% 42% 38%

As shown in Table 6-5, studies 6 and 7 are selected to represent the estimated 2005 and 2025 deliveries,
respectively, and to show Table A delivery in 5-year intervals as required by SB 610, The intermediate

estimates shown in Table 6-5 for the years 2010, 2015, and 2020 are simply linearly interpolated from the
study results for 2005 and 2025,

Table 6-5 SWP average and dry year Table A delivery from Delta in five-year intervals for
~ studies 6 and 7

SWP Table A dellvery from Deita {in percent of full Table A}

Year Tanl::a] A Average Single dry year  Z-yeardrought  4-yeardrought  6-yeardrought  B-yoar drought
{taf per year) 1922-1994 1977 1976-1977 19311934 1987.1892 1929-1934

2005 4,112 69% 4% 42% 32% 43% 38%

2010 4,147 1% 4% 41% 2% 42% 38%

2045 4,123 73% 4% 41% 32% 42% 38%

2020 4,128 75% 4% 41% 33% 42% 38%

2025 4,133 7% 5% 40% 33% 42% 38%

Even though the demands are projected to increase from 2005 to 2025 and the resulting amount of
reservoir carryover storage is less, the drought deliveries are estimated to remain about the same (see
Table 6-5). This result is atiributable to the operation rules governing the amount of water that must be
retained for carryover storage, the fact that SWP demand between 2005 and 2025 increases relatively
slightly, and because less water is made available under Article 21.

Table 6-6 summarizes the estimates of dry year deliveries under Article 21 for the seven studies. Notice
the reductions in delivery for studies 2 and 3 compared to study 1 in the years 1930, 1932, 1933, and
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1976. These reductions are due to the increase in Table A deliveries. Study 5 has similar reductions
compared to study 4 for the same reason. As previously mentioned, Article 21 deliveries for studies 4 and
5 tend to be higher than studies 1 and 2, respectively, due to implementation of a Lake Oroville end-of-
September carryaver target storage rule to betier simulate actual reservoir operations. Study 7 does not
always show a decrease in Article 21 delivery compared to study 6, illustrating how differences in Table
A and Article 21 demands can alter dry period operations. For example, SWP San Luis fills in March
1989 of study 7 thereby allowing an Article 21 delivery of 90 taf, but SWP San Luis does not fill in 1989
in study 6, which has lower demands, Differences in Article 21 delivery between studies are alsc affected

by differences in the transfer of EWA assets to the CVP and SWP at San Luis Reservoir when reservoir
space used by EWA is needed for project operations.

Table 6-6 Average and dry year delivery under Article 21 (taf per year)

Study: 1 2 3 4 5 6§ 7
Revised-  Revised-
Study - Study Study OCAP OCAP Demand Demand
Year 2001 2021A 20218 Today Future Today Future
1929 0 0 ¢ 0 0 0 0
1930 90 30 30 130 70 120 140
1331 0 0 0 0 0 0 0
1832 200 40 40 270 70 240 110
1933 130 10 10 400 400 510 550
1934 0 Q 0 210 130 216 240
1976 110 0 0 140 o 180 0
1977 0 o Y 0 0 0 0]
1987 0 0 0 400 140 550 180
1588 0 G 0 0 0 0 G
1989 0 0 0 80 70 G 90
1990 0 0 G 0 0 0 0]
1891 0 ¢ G 0 0 0 o
1892 Y 0 0 30 0 0 100
1922-1994 average 130 80 70 170 80 260 120

Numbers rounded to the nearest 10,000 acre-feet.

Wet Years

Tables 6-7 and 6-8 below summarize the model run results for historical wet years. As with drought
years, the Eight River Index is used to identify the wet years.
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Table 6-7 SWP average and wet year Table A delivery from Delta .

SWP Table A dellvery from Detta {In percent of fuil Tebie A}

Fuil
Study Tabla A Avarage Single wet year 2-year wat 4-year wet B-year wat 10-year wet
{taf per year)  1922.1394 1883 1982-1983 1880-1833 4879-1883 1978-1987
SWP Delivery Raliability Report (2003):
1. 2004 Swdy 4,194 72% 4% 79% BO% B0% 80%
2. 2021A Swudy 4133 T5% 82% 89% 86% 87% 84%
3. 2021B Study 4,133 T6% 100% 100% 91% 81% B7%
OCAP {2004}
4, OCAP Today 4,414 72% 73% 9% 80% 80% 80%
5. OCAP Future 4,133 76% 81% B9% 89% 90% B5%
Revised-Demand; . &
6, Revised-Demand Today 4,142 69% 61% 66% 70% 5% T2%
7. Ravised-Demand Future 4,133 7% 95% 87% 93% 93% 89%

Table 6-8 contains information about Article 21 deliveries for the wet period 1978-1987. The information
illustrates a significant decrease in the availability of Article 21 supply between study 1 and studies 2 and

3. This is primarily due to the increase in Table A demand. Studies 5 and 7 have similar decreases in
Article 21 delivery compared to studies 4 and 6, respectively. '

Thé generally higher Article 21 deliveries for studies 6 and 7 compared to studies 4 and 5 are attributed to
the 200 taf per year increase in Article 21 demand assumed for studies 6 and 7. In addition, the increase in

Article 21 deliveries for study 6 compared to the study 4 is partially due to the decrease in Table A
demand assumed for study 6.

Table 6-8 Average and wet year delivery under Article 21 (taf per year)

Study: 1 2 3 4 5 ]

7
Revised- Revised-
Study Study Study OCAP QCAP Demand Demand
Year 2001 2021A 2021B Today Future Today Future
1978 100 100 - 100 150 150 300 300
1978 140 90 100 260 80 160 140
1980 100 70 80 100 40 140 80
1981 120 0 0 280 50 550 70
1982 Y 100 B0 450 120 300 170
1883 200 200 160 200 200 400 360
1584 410 380 370 400 400 550 490
1985 0. 0 o 0 0 0 0
1986 50 50 60 60 a0 120 80
1887 0 0 0 400 140 550 180
1922-1994 average 130 B0 70 170 g0 260 120

Numbers rounded to the nearest 10,000 acre-feet.




Internai Working Draft

SWP Table A Delivery Probability

The probability that a given level of SWP Table A amount will be delivered from the Delta is shown for
the three current-condition studies in Figure 6-1 and for the four future-condition studies in Figure 6-2.
The plot lines in the figures are derived from the study results listed in tables B-3 through B-9. Each line
is constructed by ranking the 73 annual Table A delivery values of the relevant study from lowest to
highest and calculating the percentage of values equal to or greater than the delivery value of interest. For
example, for study 7 in Figure 6-2, the value of 3.50 maf is in the middie of the ranking; therefore, it is

equaled or éxceeded by half of the 73 delivery values. The delivery value of .20 maf, the minimum
value for study 7, is equaled or exceeded by all of the delivery values.
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Figure 6-1 SWP Delta Table A delivery probability for year 2005

The curves for studies 1 and 4 in Figure 6-1 are very similar except at the lowest portion of the ranking
(delivery values equaled or exceeded by 90 percent of the values). The divergence between 90 and 100

percent is due to modification of the delivery-carryover storage rule. The curve for study 6 is generally
lower than the other two studies due to assumed lower demand.

10
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The curves for studies 2 and 3 in Figure 6-2 are very similar for the lower portion of the ranking (that is,
delivery values equaled or exceeded by 50 percent to 100 percent of the values). These lower values are
similar because deliveries are limited by the amount of water available to the SWP for export from the

Delta. The curves diverge within the upper range of the delivery values due to differences in assumed
demand.
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Figure 6-2 SWP Delta Table A delivery probability for year 2025

Study 5 shows higher deliveries than study 2 for delivery values exceeded by up to 80 percent of the
values, and mostly lower deliveries for values exceeded by 80 to 100 percent of the values, Because the
assumed demands are the same for these two studies, the higher deliveries in study S are due to medeling
assumption differences other than demand. The curve for study 7 diverges from the study 5 curve for

delivery values equaled or exceeded by up to 50 percent of the values. This divergence is attributed to the
higher assumed demands in study 7.

A comparison of the upper range of studies 2 and 3 illustrates the effect the projécted' demand has upon
SWP deliveries. The deliveries in study 3 reach 100 percent more frequently than in study 2 {(weather
variable demand) because the demand for 100 percent of Table A deliveries is assumed for each year of
study 3. In study 2, the demand for 100 percent of Table A occurs in significantly fewer years and is
rarely met because when 100 percent is assumed to be needed, the water year often cannot provide it. The

delivery values for the three current-condition studies never reach 100 percent Table A for the same
reason (Figure 6-1).

11
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Study 7 deliveries reach 100 percent 26 percent of the time, the highest percentage for the seven studies.
This is primarily a result of the assumed demands (only seven years less than full Table A),

The amount of SWP Table A delivery per year, either in percent of full Table A or in thousand acre-feet,
associated with a specific degree of reliability can be estimated from Figures 6-1 and 6-2 for 2005 and
2025 conditions, respectively. The study 6 curve in Figure 6-1 is recommended to be used to represent
2005 conditions, and the study 7 curve in Figure 6-2 is recommended to be used to represent 2025
conditions. By referencing the curve for study 7 in Figure 6-2, the following can be deduced:
* In75 percent of the years, the annual water delivery of the SWP is estimated to be at or above
2.70 maf per year (65 percent of 4.13 maf).

In 50 percent of the years, it is estimated to be at or above 3.50 maf per year (85 percent of 4.13
maf). -

In 25 percent of the years, it is at 4.13 maf per year (100 percent).

.

Figures 6-1 and 6-2 depict the estimated reliability for the total of SWP deliveries. Under conditions when
almost all contractors are requesting their maximum Table A, like in study 7, this information can be
directly applied to individual long-term water supply contracts for the SWP. For example, if a water
agency has a full SWP Table A amount of 400 taf, it can expect to receive at least 260 taf per year

(65 percent of 400 taf) 75 percent of the time.

Potential Adjustments to 1977 CalSim-ll Table A Deljveries

The CalSim-1l model, a planning model, is not the best tool for analyzing SWP performance and
operations for a shorter period, like a single year; nevertheless, there is a tendency to compare and
contrast shorter-period operations with actual historical operations. Studies 4 through 7, discussed earlier,
show that operations criteria changes result in much lower 1977 Table A deliveries. These deliveries are
lower than historical as well as what is shown in SWP Delivery Reliability Report 2002 (DWR 2003). The

discussion below presents some adjustments contractors may consider in estimating 1977 Table A
deliveries.

In order to understand what led to lower deliveries in 1977, it is prudent to start with 19735, a wet year,
followed by 1976 and 1977, two critically dry years {1977 being the driest year an record during the last
80 years of historical hydrology). For the Revised-Demand Today study (study 6), SWP Table A
deliveries during 1975, 1976, and 1977 are 3.23 maf, 3.27 maf, and 159 taf, respectively. For the Revised-
Demand Future study (study 7) the respective deliveries are 4.13 maf. 3.14 maf, and 187 taf. Pursuant to
the long-term water supply contracts as practiced in recent years, many of the contractors would carry
over a portion of their allocated Table A deliveries during 1975 and 1976 to succeeding years. In the case
of 1977, one can assume that up to 500 taf of 1976 Table A deliveries could be carried overto 1977. In
addition, due to the slightly conservative delivery-carryover rule curve used in these studies, the minimum
SWP storage in San Luis Reservoir for 1977, which occcurs during the June-August period, averages about
190 taf for both studies 6 and 7. The minimum pool for the SWP share of San Luis Reservoir is just over
40 taf. In a year as critically dry as 1977, it is reasonable to assume an additional 150 taf would be made
available for deliveries bringing the SWP storage in San Luis Reservoir to minimum pool. After August,

the SWP storage in San Luis Reservoir begins to rise, It is reasonable to expect additional deliveries to
also be made in the September-December period.
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In summary, under the hydrologic conditions similar to a critically dry year like 1977, project deliveries
can be expected to range from 4 or 5 to 20 percent of Table A, depending upon such factors as the
delivery-carryover risk curve applied by SWP operators and Article 56 (carryover) deliveries.

Additional Analysis of Tabies B-3 through B-9
Information on the average deliveries over the entire study period (1922-1994) and specific wet and dry
periods is helpful in analyzing the delivery reliability of a specific water system receiving a portion of its
water supply from the SWP, The series of data contained in tables B-3 through B-9 are also very helpfut
in analyzing longer periods of time that contain not only dry periods but wetter periods, which can
replenish local water supplies if there is a place to store the supply. Analysis of this information can help

determine if a local agency has adequate storage for capturing these supplies or if more storage couid be
utilized in the local water system. -

Cited Reference

[DWR] California Department of Water Resources, Bay-Defta Office. 2003, The State Water Project Delivery
Reliability Report 2002. Final.
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Table B-3 SWP Water Delivery from Delta far Study 1 {taf)

Model Percant
variable Modst of full Modest
Table A Tabis A Table A - Article 21
Year demand dalivery 4,114 maf supply
1922 3.407 3,389 82% 175
1623 3T 3727 81% 143
1824 3,881 10814 25% 1}
1925 3,940 1,502 36% o]
1526 3,777 2,851 72% o
1827 3,543 3,504 B5% 220
1928 3,857 3,337 81% 155
1929 3,952 1,037 25% o]
1920 3,922 2,697 88% 82
91 397 1141 28% Q
1832 3,873 1820 38% 188
1833 3.939 1,862 40% 134
1934 3,081 1.88% 41% 0
1935 3,897 3,439 B4% 3]
1836 3,189 3638 88% 0 -
1937 3,451 3,287 B80% 87
1938 3418 3,429 B4% 470
1839 3.673 3475 B4% 227
1940 3,713 3,544 88% 102
1941 3013 3,035 T4% 100
1642 3,583 3,699 87% 513
1943 3,632 3,545 84% 447
1944 3,563 3449 B4% 0
1945 3,643 3,479 85% 136
1946 3,710 3,724 9% 3
1947 3,954 2,853 B4% 0
1948 3,859 2,881 85% 2
1849 3.864 2,568 62% 2
1850 3812 2,909 T1% o
1851 3,178 3,794 2% It
1952 3,078 3,908 78% 103
1953 3,780 3,801 92% 272
1954 3,833 3,603 82% 88
1955 3,761 1,894 A41%, &
1958 3,638 3,840 89% 261
1957 3,759 3,334 B1% g8
1958 3,481 3,492 85% 441
1959 4,055 3,506 85% 265
4960 4,114 1,785 44% 0
1984 4,114 2,873 70% Q
962 3.889 3,158 % 21
1983 3,834 3,830 88% 223
1984 3,007 3,262 79% 5
1665 3,586 3,258 T9% 68
1969 3722 frich| 91% 147
1967 3,439 3,424 B3% 497
1988 3,792 3,548 86% 402
1969 3157 3451 7T% 00
1870 3714 3,727 91% 408
1971 3,837 3,845 93% Q
1972 4012 3,057 T4% 2
1673 3811 3,592 87% 261
1574 3,650 3,664 BY% 297
1675 3720 3,737 % 415
1676 4,014 3,150 7% 110
1977 3,948 204 20% o]
9va 3126 3,038 T4% 100
19719 3,527 31,509 B5% 140
1980 3,187 3,208 78% 100
1981 3.834 3,532 B86% 124
1882 3,454 3471 84% 386
1983 3,007 3,036 4% 00
1984 3,682 3,708 HWHK 408
1985 3,753 3,540 B8% 0
1988 3,345 3,023 73% 51
1987 3,905 2,684 70% [+]
1988 4,028 588 24% 4]
1989 4087 2,903 Ti% a
1860 3,981 1,101 1% 0
1891 . 3,957 o83 24% ]
1992 3,880 1,199 29% L]
1993 3,559 3,505 B5% 133
1894 3,738 3,272 80% ]
Average 3712 2,962 2% 134
Maximum 4,114 3.845 93% 513
Minimum 3,007 B804 20% ¢}
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Table B4 SWP Watar Dalivery from Delta for Study 2 (taf)

Madel Parcant
variable Modsl of full Modal
Table A Table A Taile A - Arlicle 21
Year demand dellvery 4.133 maf supply
1822 4,132 4,043 96% 0
1923 4,133 3,670 89% 0
1924 3,980 872 24% 0
1925 4,133 1,445 35% a
1826 4433 2,856 9% 143
1927 4,133 4032 958% 124
1928 4,133 3,255 79% 3
1929 3,974 1.070 26% 0
1930 4133 2734 66% 27
4931 413 1,088 26% 0
1932 4,116 1,855 45% 39
4833 4,133 1,865 48% 8
1934 4133 1,564 38% ]
1935 3,907 3,562 B86% 59 w
1836 4,133 3.655 88% 5 -~
1837 4,133 . 3188 7% 5
1938 4,133 4,128 100% 192
1838 3,548 3,443 B3% 4
1940 4,133 3,858 G3% 22
1841 3481 3,472 84% 0
1042 3881 3,894 94% 378
1943 4,120 3,561 87% 375
1844 3741 3,442 83% 2
1945 3,948 3,574 B6% 123
1946 3,969 3,772 91% ki
1947 3,973 2,602 §3% Q
1948 4,133 2,587 63% 2
1949 3,996 2,656 64% o
1950 4,133 ‘2,895 T6% o
1851 4,094 3,994 Tk 230
1852 31510 3538 B88% 100
1953 4,063 3,989 B7% 236
1954 4,133 3,830 93% §
1855 3.995 1,735 42% 1]
1556 4,133 4,127 100% 129
1957 4,029 3,058 T4% 3
1958 3942 3810 95% 335
1958 4,133 3,477 84% 167
1960 4,133 2,021 45% 0
19614 4,123 2,818 68% 0
1962 3,933 3,153 76% 2
1963 4133 4,048 88% 134
1854 4,030 3,050 T4% s}
1965 3,888 3,234 T8% 3
1868 4,046 3,844 93% 61
1967 4,033 3,979 96% 167
968 4128 3,583 ar% 398
1868 3,583 3,556 86% 83
1970 4,004 3,929 95% 398
1971 4,133 4.082 99% 9
1672 4,133 2,727 66% i+
1873 4,119 3,699 88% 211
1974 4,080 4107 99% 147
1975 4,113 4,088 9%% 209
18976 4,032 2,780 67% 0
1977 4,133 830 20% 0
1978 3,898 3,706 80% 100
197¢ 4,133 3,512 85% 89
1880 3,759 1,482, 84% 74
19814 4,133 3,400 B2% [+
18682 4009 4,027 87% 101
1983 3,343 3,370 82% 200
1984 4,061 4,078 99% 378
1985 3,805 3,326 80% 0
1986 3,898 3,014 73% 52
1887 3,823 2,837 §9% ]
1988 4,045 882 24% O
1689 4132 2,698 % 0
1460 4,133 1,151 28% [}
1991 4,133 1] 4% 0
1992 4,123 1,155 28% 0
1993 4,133 4,018 97% 156
1994 4,133 3.042 74% Q
Average 4,026 3,083 75% 78
Meximum 4,133 4,128 100% 58
Minimum 3,343 830 20% 0
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Tabie B-5 SWP Water Dellvery from Delta for Study 3 {taf)

Model Parcent
fxed Moda! of fulf Modet
Table A Table A Teble A - Article 21
Year damand delivery 4.133 mai supply
18922 4,133 4,043 8% 0
1923 4,133 3,870 B9% Q
1524 4,132 872 24% 4]
1925 4,133 1,440 35% ]
1828 4,433 2,858 a8% 113
iga2y 4,133 4,04 98% 124
1928 4133 3,255 9% 3
1629 4,133 1.070 268% 0
193%0 4,133 2,734 86% 27
1831 4,133 1,088 28% o
1932 4,133 1.855 45% 39
1933 4,433 1,987 48% &
1934 4,133 1,564 8% 0
1935 4,133 37129 90% &9
1938 4,133 3,665 B9% 0
1937 4,133 3165 % T
1938 4,133 4,129 100% 187
1938 4,133 3,444 B3% 1
1940 4133 3,858 93% 22
1944 4,133 4,084 99% 0
1842 4,133 4122 100% 75
1843 4133 3,584 87% 318
1944 4,133 3,485 B4% 3
1945 4,133 3547 Ba% 123
18948 4,133 3,801 92% o
1847 4,133 2,597 B83% 0
1948 4133 2,588 63% 4
1949 4,133 2,654 B4% 0
1850 4,133 2,893 T0% Q
1951 4,133 3,896 or% 222
1952 4,433 4,132 106% 14
1953 4133 3,931 85% 244
1854 4,133 3,860 83% 33
1958 £,133 1,779 43% 0
1659 4,133 4126 100% kXA
1857 4,133 3,087 4% 3
1858 4133 4,083 88% 308
1959 4,133 3467 B4% a7
1860 4,133 2,007 49% 0
1961 4,133 2,818 88% 4}
1962 4,133 3,953 78% 2
1983 4,433 4,048 28% 134
1964 4,133 3,050 T4% 0
1885 4,933 3,233 TB% 3
1964 4,133 3,853 93% 56
1967 4,133 4,089 6% 18
1988 4,133 3584 BT% 358
1989 4,133 4078 29% 13
1970 4,133 3,932 85% 358
1871 4133 4,082 989% G
1872 4,133 2,725 58% 0
1973 4,133 3,898 89% 21
1974 4,133 4,133 100% 143
1975 4133 4,102 98% FAR|
1976 4,133 2,775 67% o
1977 4,133 830 20% 0
1978 4,133 3815 95% 100
1979 4133 3493 B5% a8
1980 4,133 3,485 B4% 75
1981 4,133 3,387 82% c
1982 4,133 4,133 100% 63
1983 4,133 4,133 100% 160
1984 4,133 4,101 99% 369
1985 4133 3,322 BO% 0
1986 4,133 3,006 TI% 62
1887 4,133 2.835 B8B% 0
11988 4,133 283 24%, o
1988 4,133 2,895 70% a
1980 4,133 1151 28% ¢
19%1 4,133 999 24% o
1992 4,133 1,155 28% 0
1888 4138 4018 8% 58
1994 4133 3,042 74% 0
Average 4,132 3,130 78% a8
Maximum 4,133 4,133 100% 398
Minimurs 4133 830 20% o
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Tahia B-6 SWP Water Dalivery from Delta for Study 4 (1af}

Mode!

Percent
vatiable Modet of full Mode
Tahle A Tabis A Table A - Arlicia 21
Year demand delivery 4114 maf supply
1922 3,407 3412 83% 166
1823 37 3,718 80% 37
1924 3,981 822 22% o
1928 3,940 1.887 45% ¢
1826 a7 3,005 73% 1
1927 3,543 3,542 B6% 166
1828 3,897 3,455 84% 144
1929 3,952 1,068 6% 0
1930 23,022 2889 89% 134
16831 397 48 23% 4
932 3,873 1,348 33% 266
1933 3,539 1.260 31% 398
1834 3,981 1,485 38% 214
1635 3,887 3.668 $0% 174
1938 3,768 3,782 82% 51 -
1937 3,451 3338 &1% 82
1938 J.416 3426 83% 534
1839 3,673 3441 B4% 268
1440 3,713 3725 1% 103
1941 3ma 3,028 4% 100
1942 3,583 3,505 87% 621
1843 3,832 3,626 88% 432
1844 3,563 3,581 87% Q
1645 3,613 3,626 88% 923
1946 3,70 3,723 S0% o
1947 3,954 2,982 2% 0
1848 3,958 2,928 71% 0
1949 3,864 215} 52% 0
1850 3812 3,273 B0% aQ
1951 3,778 3,795 92% 260
1952 3,078 3,100 5% 100
1653 3,790 3,806 92% a7e
1854 3,833 3.850 B84% 131
1855 3,761 1,708 A% 0
1058 3,838 5,659 89% 3z8
1957 3,759 3,640 8e% 131
1458 3,481 3484 BE% 484
1858 4,055 3,508 85% 283
1860 4,114 1,835 45% 0
1981 4,114 2,564 62% 251
1862 3,688 3310 B0% 0
1963 3.634 3847 B9% 170
1564 3,907 3477 85% 0
1965 3.588 3,315 81% G4
1966 3722 3,734 1% 262
1967 3,438 3,446 84% 531
1968 3,792 3,579 B7% i)
1968 3157 3173 1% 400
1670 3,714 3,730 1% 368
1671 3,837 3,845 B3% G
1972 4,012 3178 1% 0
1973 3,611 3628 8% 262
1974 3,850 3,665 88% 291
1675 3,720 3,732 91% 487
1978 4,014 3234 79% 145
1977 3,548 165 4% 0
1878 3,426 3,138 76% 150
1879 3,527 3,538 86% 262
1980 3197 3,213 78% 100
1981 3,834 3,812 88% 278
1682 3,451 3,488 B84% 448
1983 3,007 3,020 T3% 200
1984 3,692 2815 88% 4
1985 3,752 3,808 B&% 0
1846 3,345 2,885 TO% 57
1987 3,905 2115 87% 396
19688 4,026 534 13% [+
1988 4,007 3,460 84% i
1990 3,861 825 22% 0
150% 3,857 834 20% Q
1982 3,880 5443 35% 20
1983 T 3,560 3,57 E7% 180
4954 3,739 3,500 B5% o}
Avarage 3,712 2.973 72% 166
Maximum 4,114 3.850 4% 621
Minimum 3,007 185 4% o
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Table B-T SWP Water Delivery from Delts for Stugy 5 (taf)

Model Percant
varjable Mode| of fuli Modal
Tabls A Tabio A Table A - Article 21
Y aar demand delivary 4,133 mai supply
1922 4,133 4,133 108% o]
1923 4,133 3,535 95% 0
1924 3,980 617 15% 9
1925 4,133 1,717 42% 120
1926 4,133 2,751 BT% 147
1927 4,133 4,133 100% 245
1az8 4,133 3,388 82% o}
1528 3,971 1,405 27% 3}
1930 4,133 2,824 58% 70
1831 4,133 1,087 26% Q
1932 4,116 1.598 as% T2
1933 4,133 1,554 3B% ass
1534 4,133 1,585 368% 132
1035 3,907 3,908 95% 134
1836 4,133 3,829 93% 1] -
1937 4,133 3,388 82% 10 -
1938 4,133 4133 100% 226
1939 3,948 510 85% 4]
1940 4,133 4,133 100% 44
1941 3,481 3,492 B4% 4]
1942 3,881 3,880 94% 495
1943 4,120 3,822 92% g4
1944 3,711 3,546 B6% ¢
1945 3,848 3811 85% 82
1548 3.969 5,674 9% 0
1847 3,873 3,041 T4% 0
1948 4,133 3,024 3% 0
1949 3,996 2,023 45% o
1950 4,133 3,328 80% 0
1951 4094 4,113 100% 176
1852 3,510 3,525 85% 50
1953 4,063 4,075 99% 258
1854 4,133 4,133 100% a
1855 3,595 1,468 36% 0
1956 4,132 4,333 100% 281
1957 4,029 3,487 B4% 1]
1958 3.942 3,853 96% 220
1958 4,133 3,811 92% Z210
1860 4,133 1,742 42% ¢
1961 4,133 2,799 68% &2
1962 3,932 3363 82% 8]
1963 4,133 4,133 100% T3
19064 4,030 3,102 T5% ]
1865 3,966 3,296 82% 0
1966 4,046 4,055 9B8% 210
1967 4,033 4044 98% 125
1968 4,128 3.818 §2% 379
1969 3,583 3.588 871% 74
1970 4,004 4,017 7% 388
1971 4,133 4,133 100% 0
1972 4,133 2,766 67% [\
1973 4,119 4,029 7% 90
1574 4,080 4,152 99% a
1975 4513 4,126 100% 141
1876 4,032 3,315 80% o
1977 4,133 187 5% 0
1978 3,858 3,807 95% 150
1879 4,133 3,758 92% 83
1880 3,754 3,557 B6% 41
1981 4133 3,777 91% 5%
1982 4,009 4,021 7% 118
1383 3,343 3,355 81% 200
1984 4,081 2,859 68% 401
1985 3,805 3,696 89% ]
1986 3.BY98 2,940 T1% a2
1987 3,923 3,332 81% 140
1988 4,045 451 1% Q
1989 4133 3.538 86% &9
1990 4133 1.01¢ 25% 0
1981 4,133 926 22% 0
1992 4,133 1,437 35% s]
1593 4,133 4,133 100% 112
1984 4133 3,130 76% a
Average 4026 3,156 76% 92
Maximum 4,133 4,133 100% 485
Minimum 3,343 187 5% ]
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Tabla B:d SWP Wates Delivery from Della for Study & (faf}

Maodet

Pescant
varishia tedd of fuk Model
Table A Tebia A Taohlo A- Aricie 24
Yaee damang dekvery 4,112 mat supply
1822 3750 3743 S1% 104
1923 325t 3.251 T9% 108
1024 3,489 1,244 0% ]
1925 3,353 1870 45% a
1028 3,393 2,984 2% 54
1927 1,860 3,845 93% 213
1az8 3458 3,384 B2% 124
1928 2,907 1,108 2T o
1930 3,226 2855 €0% "
1851 2,23 018 5% [
1932 ERE! 1,408 %R 242
1433 3427 1,330 37% 512
1934 3470 1.541 7% 208
1836 178 3788 2% 229
1938 3,500 1573 87% 0 -
a7 3,402 2382 8% %0 -
1038 3,344 3344 Bi% 744
1039 3,282 3.262 9% 349
1940 3.219 2219 TE% 154
1941 2528 2527 1% 248
1842 3,187 3,167 % 218
1943 2,104 3404 5% 823
1644 3,000 2,081 T5% 0
1845 3412 2101 75% 359
1948 3,215 3215 78% 249
1847 3,422 3.202 0% o
1842 3,395 2542 % 2
184§ 3.1 2.204 55% ]
1850 2,465 3,189 8% 0
1651 2,497 3,497 85% 288
1052 2,585 2,508 3% 275
1953 3323 3323 81% 53
1954 2,204 3.284 80% 523
1955 2,228 2,207 4% a
1856 3,581 3588 7% 224
1857 3,235 3235 9% 257
1958 2,980 2,980 72% 1,106 ;
1959 s 3400 a5% 386 .
1960 3,555 1,685, 45% o . -
951 2,580 2,650 65% 97
08z 2890 3.262 5% [\
1963 3,823 3818 838 202
1084 3452 3323 21% o -
1965 3,059 3058 T4% 177
1868 3282 3,202 20% 518
1087 2850 2,846 2% 923
1008 1,324 3.329 B1% 552
1989 2,638 2632 54% 78
1970 1,287 3257 75% 5532
1974 3,341 3341 1% [
1812 3457 3342 8% 414
1973 3,047 3,082 75% 64
1974 3,184 2184 % 854
1975 3.z 3.zz8 7% %03
1578 34T 3,205 79% 188
1977 340 159 A% a
€878 1623 3,603 8a% 300 |
1978 1512 3.501 85% 160
1980 715 2,708 88% 138
1981 3358 3,358 82% 548
1982 2880 2.880 0% #01
1043 2497 2498 B1% 400
1984 3,227 2,766 87% 552
1985 3254 3214 78% 0
1988 zan 229 8% 120
1887 2,808 2,805 70% 545
1388 2,967 8548 1% ]
1888 3,551 3174 % [
1990 2,628 1,089 wh )]
1961 3425 1052 26% 0 n
1902 3,368 1426 35% ]
1963 3.862 2548 4% 158
1994 EELT] 2.308 80% a
Avarage 3250 ZR18 §53% 282
Meximum 3862 3,848 4% 1,108
Minimum 2321 158 A% [}
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Table 8-9 SWP Water Dslivety from Delta for Study 7 {tan

Model

Percent
vanable Model af Jult Modal
Table A Table A Table A - Arlicta 21
Yosar demand delivery 4.133 maf supply
1922 4,133 4,133 100% 21
1923 4,133 4,133 100% 9
1924 4,133 302 &% [+
1628 4,133 1,491 36% 180
1826 4,133 2,724 88% 279
1827 4,133 4,133 100% 301
1928 4,132 3379 82% [
1826 4,133 1.118 2T% g
1830 4,133 2738 88% 141
1931 4,133 _tom2 26% a
1632 4,133 1,872 383% 112
1633 4,133 1337 32% 547
1034 4,133 1474 365 242
1835 4,133 4,061 8% 248
1938 4,133 3,728 BO% 0 -
1937 4,123 3,389 82% 70
1938 4,133 4,133 100% 200
1836 4,133 345¢ B3% s}
1840 4,133 4118 100% 114
1841 3,808 3,908 95% 0
1942 4,533 4133 T00% 123
1843 4,133 3787 92% 487
1944 4,133 3,542 86% Q
1945 4,133 3,888 4% 118
1948 4,133 3,828 93% 0
1847 4,133 27 67% o
1948 4133 2,540 71% 0
1548 4,133 2,025 48% o
1650 4,133 3,400 B82% o]
1951 4,433 4,133 100% 232
1952 3,888 3912 95% 0
1953 4,133 4,133 100% 296
1854 4133 . 4,133 100% s}
1955 4,133 1,508 35% o
1658 4,133 4,133 100% 352
1957 4,133 3,585 B68% [+
1958 4,133 4133 100% , 228
1959 4,133 3,787 §2% 107
1960 4,133 1,807 9% 0
1981 4,133 2712 66% 286
1862 4,133 331 80% 1
1963 4,133 4,133 100% 161
1964 4,133 2,888 70% ¢
1665 4,133 3,485 B4% 47
1886 4,133 4,133 100% 178
1957 4,433 4,133 100% 157
1968 4,133 3,787 2% 465
1969 3.868 3.910 95% 83
1870 4,133 4,122 100% 492
1971 4,133 4,133 100% 0
1972 4,133 2,721 B6% 0
1873 4,133 4,032 8% 258
1974 4133 4,133 100% a8
1675 4,133 4,133 100% 134
1978 4,133 3,137 76% 0
1977 4,133 187 5% o
878 3,808 3,802 B84% 300
1979 4,132 3773 91% 144
1880 3,808 3,513 B5% BE
1881 4133 3,797 2% 71
1582 4,133 4,133 100% 171
1e83 3,888 3909 B5% 357
1984 4,133 4133 100% 4580
4985 4133 3,413 33% o}
1988 3,898 2,857 89% 83
987 4,132 3,307 0% 182
1988 4,133 423 10% 0
1989 4,133 3,513 85% 91
1090 4433 8ss 21% ¢
1881 4123 a50 21% o
1882 T 4,133 1,481 35% 102
1693 4,133 4,133 00% 255
1954 4,133 3,153 T8% o
Average 4110 3478 % . 124
Matimum 4,133 4,133 100% 647
Minimum 3858 187 5% o]
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