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1987-1992)

3.4.3-19 Exceedence for Simulated Oroville Reservoir End-of-September Storage,
2001 LOD

3.4.3-20 Simulated Oroville Reservoir End-of-September Storage, 2001 LOD

3.4.3-21 Simulated Oroville Reservoir Drought Period Storage, 2001 LOD (WY
1928-1934)

3.4.3-22 Simulated Oroville Reservoir Drought Period Storage, 2001 LOD (WY
1987-1992)

34.4-1 Average Simulated Monthly Sacramento River Flow Below Keswick Dam
(Dry and Ciritical Years), 2001 LOD

3.4.4-2 Average Simulated Monthly Sacramento River Flow Below Freeport
Upstream of DSA 70 Return Flow (Dry and Critical Y ears), 2001 LOD

3.4.4-3 Average Simulated Monthly Feather River Flow Below Thermalito (Dry
and Critical Years), 2001 LOD

3.4.4-4 Average Simulated Monthly American River Flow Below Nimbus (Dry
and Critical Years), 2001 LOD

3.4.4-5 Average Simulated Monthly Mokelumne River Flow Below Camanche
Reservoir (Dry and Critical Y ears), 2001 LOD

3.4.4-6 Average Simulated Monthly Mokelumne River Flow at Woodbridge (Dry
and Critical Years), 2001 LOD
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3451 Exceedence for Simulated Annual Mokelumne River Delta Inflow, 2001
LOD

3.4.5-2 Simulated Annual Mokelumne River Delta Inflow, 2001 LOD

3.4.5-3 Exceedence for Simulated Annual Georgiana Slough Flow, 2001 LOD

3454 Simulated Annual Georgiana Slough Flow, 2001 LOD

3.4.55 Exceedence for Simulated Annual Total Delta Inflow, 2001 LOD

3.4.5-6 Simulated Annual Total Delta Inflow, 2001 LOD

3.4.5-7 Exceedence for Simulated Annual Delta Outflow, 2001 LOD

3.4.5-8 Simulated Annual Delta Outflow, 2001 LOD

34.6-1 Exceedence for Simulated Annual Delta Exports at Banks Pumping Plant,
2001 LOD

3.4.6-2 Simulated Annual Delta Exports at Banks Pumping Plant, 2001 LOD

3.4.6-3 Exceedence for Simulated Annual Delta Exports at Tracy Pumping Plant,
2001 LOD

3.4.6-4 Simulated Annual Delta Exports at Tracy Pumping Plant, 2001 LOD

34.7-1 Exceedence for Simulated Annual CV P North-of-Delta Agricultural Water
Service Deliveries, 2001 LOD

3.4.7-2 Simulated Annual CVP North-of-Delta Agricultural Water Service
Deliveries, 2001 LOD (Alternative 2-5 comparison to Alternative 1)

3.4.7-3 Simulated Annual CV P North-of-Delta Agricultural Water Service
Deliveries, 2001 LOD (Alternative 6 comparison to Alternative 1)

34.7-4 Exceedence for Simulated Annual CVP North-of-DeltaM&| Deliveries,
2001 LOD

34.7-5 Simulated Annual CVP North-of-DeltaM& | Deliveries, 2001 LOD
(Alternative 2-5 comparison to Alternative 1)

3.4.7-6 Simulated Annual CVP North-of-DeltaM& | Deliveries, 2001 LOD
(Alternative 6 comparison to Alternative 1)

3.4.7-7 Exceedence for Simulated Annual CV P South-of-Delta Agricultural Water
Service Deliveries, 2001 LOD

3.4.7-8 Simulated Annual CV P South-of-Delta Agricultural Water Service
Deliveries. 2001 LOD (Alternative 2-5 comparison to Alternative 1)

3.4.7-9 Simulated Annual CV P South-of-Delta Agricultural Water Service
Deliveries, 2001 LOD (Alternative 6 comparison to Alternative 1)
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3.4.7-10 Exceedence for Simulated Annual CVP South-of-DeltaM &1 Deliveries,
2001 LOD

34.7-11 Simulated Annual CV P South-of-DeltaM& | Deliveries, 2001 LOD
(Alternative 2-5 comparison to Alternative 1)

3.4.7-12 Simulated Annual CV P South-of-DeltaM& | Deliveries, 2001 LOD
(Alternative 6 comparison to Alternative 1)

3.4.8-1 Exceedence for Simulated Annual SWP Agricultural Deliveries, 2001
LOD

3.4.8-2 Simulated Annual SWP Agricultural Deliveries, 2001 LOD
(Alternatives 2-5 comparison to Alternative 1)

3.4.8-3 Simulated Annual SWP Agricultural Deliveries, 2001 LOD
(Alternative 6 comparison to Alternative 1)

3.4.8-4 Exceedence for Simulated Annual SWP M& I Deliveriesto Metropolitan
Water District, 2001 LOD

3.4.8-5 Simulated Annual SWP M& I Deliveriesto Metropolitan Water District,
2001 LOD (Alternatives 2-5 comparison to Alternative 1)

3.4.8-6 Simulated Annual SWP M& I Deliveriesto Metropolitan Water District,
2001 LOD (Alternative 6 comparison to Alternative 1)

3.4.8-7 Exceedence for Simulated Annual SWP M &I Deliveries Other than
MWD, 2001 LOD

3.4.8-8 Simulated Annual SWP M& I Deliveries Other than MWD, 2001 LOD
(Alternatives 2-5 comparison to Alternative 1)

3.4.8-9 Simulated Annual SWP M& I Deliveries Other than MWD, 2001 LOD
(Alternative 6 comparison to Alternative 1)

34.10-1 Comparison of Selected CVP and SWP Parameters, Sensitivity to COA
Assumption, Alternatives 2-5, 2001 LOD (Average of All Y ears)

3.4.10-2 Comparison of Selected CVP and SWP Parameters, Sensitivity to COA
Assumption, Alternatives 2-5, 2001 LOD (Dry Period WY 1928-1934)

3.4.10-3 Comparison of Selected CVP and SWP Parameters, Sensitivity to COA
Assumption, Alternatives 2-5, 2001 LOD (Dry Period WY 1976-1977)

34.10-4 Comparison of Selected CVP and SWP Parameters, Sensitivity to COA
Assumption, Alternatives 2-5, 2001 LOD (Dry Period WY 1987-1992)
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3511 Average Change in Simulated Flows, Alternatives 2-5, 2020 LOD
(Average of All Years)

35.1-2 Average Change in Simulated Flows, Alternatives 2-5, 2020 LOD (Dry
Period WY 1928-1934)

35.1-3 Average Change in Simulated Flows, Alternatives 2-5, 2020 LOD (Dry
Period WY 1976-1977)

35.1-4 Average Change in Simulated Flows, Alternatives 2-5, 2020 LOD (Dry
Period WY 1987-1992)

35.1-5 Average Change in Simulated CVP/SWP Operations, Alternatives 2-5,
2020 LOD (Average of All Years)

35.1-6 Average Change in Simulated CVP/SWP Operations, Alternatives 2-5,
2020 LOD (Dry Period WY 1928-1934)

35.1-7 Average Change in Simulated CVP/SWP Operations, Alternatives 2-5,
2020 LOD (Dry Period WY 1976-1977)

35.1-8 Average Change in Simulated CVP/SWP Operations, Alternatives 2-5,
2020 LOD (Dry Period WY 1987-1992)

3.5.1-9 Comparison of Alternatives for Selected Parameters, 2020 LOD (Average
of All Years)

3.5.1-10 Comparison of Alternatives for Selected Parameters, 2020 LOD (Dry
Period WY 1928-1934)

351-11 Comparison of Alternatives for Selected Parameters, 2020 LOD (Dry
Period WY 1976-1977)

35.1-12 Comparison of Alternatives for Selected Parameters, 2020 LOD (Dry
Period WY 1987-1992)

35.1-13 Comparison of Alternatives for Selected CVP and SWP Parameters, 2020
LOD (Average of All Years)

351-14 Comparison of Alternatives for Selected CVP and SWP Parameters, 2020
LOD (Dry Period WY 1928-1934)

3.5.1-15 Comparison of Alternatives for Selected CVP and SWP Parameters, 2020
LOD (Dry Period WY 1976-1977)

3.5.1-16 Comparison of Alternatives for Selected CVP and SWP Parameters, 2020
LOD (Dry Period WY 1987-1992)

35.2-1 Exceedence for Simulated Annual Project Diversions, 2020 LOD
(Contract Y ear)
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3.5.2-2 Exceedence for Simulated Annual Project Diversions, 2020 LOD (Water

Y ear)

3.5.2-3 Simulated Annual Project Diversions, 2020 LOD (Contract Y ear)
Alternatives 2-5 minus Alternative 1

3.5.2-4 Simulated Annual Project Diversions, 2020 LOD (Contract Y ear)
Alternative 6 minus Alternative 1

3.5.2-5 Simulated Annual Project Diversions, 2020 LOD (Water Y ear)
Alternatives 2-5 minus Alternative 1

35.2-6 Simulated Annual Project Diversions, 2020 LOD (Alternative 6 minus
Alternative 1) (Water Y ear)

3.5.2-7 Simulated Monthly Project Diversions, 2020 LOD (Dry Period WY 1928-
1934) Alternatives 2-5 & 6 minus Alternative 1

3.5.2-8 Simulated Monthly Project Diversions, 2020 LOD (Dry Period WY 1987-
1992) Alternatives 2-5 & 6 minus Alternative 1

3529 Exceedence for Simulated Annual Deliveriesto EBMUD, 2020 LOD
(Contract Y ear)

3.5.2-10 Exceedence for Simulated Annual Deliveriesto EBMUD, 2020 LOD
(Water Year)

3.5.2-11 Simulated Annual Deliveriesto EBMUD, 2020 LOD (Contract Y ear)
3.5.2-12 Simulated Annual Deliveriesto EBMUD, 2020 LOD (Water Y ear)

3.5.2-13 Simulated Monthly Deliveriesto EBMUD, 2020 LOD (Dry Period WY
1928-1934)

3.5.2-14 Simulated Monthly Deliveriesto EBMUD, 2020 LOD (Dry Period WY
1987-1992)

3.5.2-15 Exceedence for Simulated Annual Deliveriesto SCWA at Sacramento
River Water Treatment Plant, 2020 LOD (Contract Y ear)

3.5.2-16 Exceedence for Simulated Annual Deliveriesto SCWA at Sacramento
River Water Treatment Plant, 2020 LOD (Water Y ear)

3.5.2-17 Simulated Annual Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2020 LOD (Contract Y ear)

3.5.2-18 Simulated Annual Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2020 LOD (Water Y ear)

3.5.2-19 Simulated Monthly Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2020 LOD (Dry Period 1928-1934)
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3.5.2-20 Simulated Monthly Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2020 LOD (Dry Period WY 1987-1992)

3.5.2-21 Exceedence for Simulated Annual Deliveriesto SCWA at Freeport, 2020
LOD (Contract Y ear)

3.5.2-22 Exceedence for Simulated Annual Deliveriesto SCWA at Freeport, 2020
LOD (Water Year)

3.5.2-23 Simulated Annual Deliveriesto SCWA at Freeport, 2020 LOD
(Contract Y ear) Alternatives 2-5 & 6

3.5.2-24 Simulated Annual Deliveriesto SCWA at Freeport, 2020 LOD
(Water Year) Alternatives 2-5 & 6

3.5.2-25 Simulated Monthly Deliveriesto SCWA at Freeport, 2020 LOD (Dry
Period WY 1928-1934)

3.5.2-26 Simulated Monthly Deliveriesto SCWA at Freeport, 2020 LOD (Dry
Period WY 1987-1992)

35.3-1 Exceedence for Simulated Pardee Reservoir End-of-September Storage,
2020 LOD

3.5.3-2 Simulated Pardee Reservoir End-of-September Storage, 2020 LOD

3.5.3-3 Simulated Pardee Reservoir Drought Period Storage, 2020 LOD (WY
1928-1934)

3.5.34 Simulated Pardee Reservoir Drought Period Storage, 2020 LOD (WY
1987-1992)

3.5.35 Exceedence for Simulated EBMUD Total System Storage: End-of-
September Storage, 2020 LOD

3.5.3-6 Simulated EBMUD Total System Storage: End-of-September Storage,
2020 LOD

3.5.3-7 Exceedence for Simulated Trinity Reservoir End-of-September Storage,
2020 LOD

3.5.3-8 Simulated Trinity Reservoir End-of-September Storage, 2020 LOD

35.39 Simulated Trinity Reservoir Drought Period Storage, 2020 LOD (WY
1928-1934)

3.5.3-10 Simulated Trinity Reservoir Drought Period Storage, 2020 LOD (WY
1987-1992)

3.5.3-11 Exceedence for Simulated Shasta Reservoir End-for-September Storage,
2020 LOD
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35312 Simulated Shasta Reservoir End-of-September Storage, 2020 LOD

3.5.3-13 Simulated Shasta Reservoir Drought Period Storage, 2020 LOD (WY
1928-1934)

3.5.3-14 Simulated Shasta Reservoir Drought Period Storage, 2020 LOD (WY
1987-1992)

3.5.3-15 Exceedence for Simulated Folsom Reservoir End-of-September Storage,
2020 LOD

3.5.3-16 Simulated Folsom Reservoir End-of-September Storage, 2020 LOD

35.3-17 Simulated Folsom Reservoir Drought Period Storage, 2020 LOD (WY
1928-1934)

3.5.3-18 Simulated Folsom Reservoir Drought Period Storage, 2020 LOD (WY
1987-1992)

3.5.3-19 Exceedence for Simulated Oroville Reservoir End-of-September Storage,
2020 LOD

3.5.3-20 Simulated Oroville Reservoir End-of-September Storage, 2020 LOD

3.5.3-21 Simulated Oroville Reservoir Drought Period Storage, 2020 LOD (WY
1928-1934)

3.5.3-22 Simulated Oroville Reservoir Drought Period Storage, 2020 LOD (WY
1987-1992)

354-1 Simulated Average Monthly Sacramento River Flow Below Keswick Dam
(Dry and Ciritical Years), 2020 LOD

3.5.4-2 Simulated Average Monthly Sacramento River Flow Below Freeport
Upstream of DSA 70 Return Flow (Dry and Critical Y ears), 2020 LOD

3.54-3 Simulated Average Monthly Feather River Flow Below Thermalito (Dry
and Critical Years), 2020 LOD

3.5.4-4 Simulated Average Monthly American River Flow Below Nimbus (Dry
and Critical Years), 2020 LOD

3.54-5 Simulated Average Monthly Mokelumne River Flow Below Camanche
Reservoir (Dry and Critical Y ears), 2020 LOD

3.5.4-6 Simulated Average Monthly Mokelumne River Flow at Woodbridge (Dry
and Critical Years), 2020 LOD

3551 Exceedence for Simulated Annual Mokelumne River Delta Inflow, 2020
LOD

Freeport Regional Water Project Figures-11 July 2003

Draft EIR/EIS

Modeling Technical Appendix



3.5.5-2 Simulated Annual Mokelumne River Delta Inflow, 2020 LOD

3.5.5-3 Exceedence for Simulated Annual Georgiana Slough Flow, 2020 LOD

3554 Simulated Annual Georgiana Slough Flow, 2020 LOD

3555 Exceedence for Simulated Annual Total Delta Inflow, 2020 LOD

3.5.5-6 Simulated Annual Total Delta Inflow, 2020 LOD

3.5.5-7 Exceedence for Simulated Annual Delta Outflow, 2020 LOD

3.5.5-8 Simulated Annual Delta Outflow, 2020 LOD

3.5.6-1 Exceedence for Simulated Annual Delta Exports at Banks Pumping Plant,
2020 LOD

3.5.6-2 Simulated Annual Delta Exports at Banks Pumping Plant, 2020 LOD

3.5.6-3 Exceedence for Simulated Annual Delta Exports at Tracy Pumping Plant,
2020 LOD

3.5.6-4 Simulated Annual Delta Exports at Tracy Pumping Plant, 2020 LOD

35.7-1 Exceedence for Simulated Annual CV P North-of-Delta Agricultural Water
Service Deliveries, 2020 LOD

3.5.7-2 Simulated Annual CVP North-of-Delta Agricultural Water Service
Deliveries, 2020 LOD (Alternative 2-5 comparison to Alternative 1)

3.5.7-3 Simulated Annual CVP North-of-Delta Agricultural Water Service
Deliveries, 2020 LOD (Alternative 6 comparison to Alternative 1)

35.7-4 Exceedence for Simulated Annual CVP North-of-DeltaM&| Deliveries,
2020 LOD

35.7-5 Simulated Annual CVP North-of-DeltaM& | Deliveries, 2020 LOD
(Alternative 2-5 comparison to Alternative 1)

35.7-6 Simulated Annual CVP North-of-DeltaM& | Deliveries, 2020 LOD
(Alternative 6 comparison to Alternative 1)

3.5.7-7 Exceedence for Simulated Annual CV P South-of-Delta Agricultural Water
Service Deliveries, 2020 LOD

3.5.7-8 Simulated Annual CV P South-of-Delta Agricultural Water Service
Deliveries. 2020 LOD (Alternative 2-5 comparison to Alternative 1)

3.5.7-9 Simulated Annual CV P South-of-Delta Agricultural Water Service
Deliveries, 2020 LOD (Alternative 6 comparison to Alternative 1)
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3.5.7-10 Exceedence for Simulated Annual CV P South-of-Delta M& | Deliveries,
2020 LOD

3.5.7-11 Simulated Annual CV P South-of-Delta M& | Deliveries, 2020 LOD
(Alternative 2-5 comparison to Alternative 1)

35.7-12 Simulated Annual CVP South-of-DeltaM& | Deliveries, 2020 LOD
(Alternative 6 comparison to Alternative 1)

3581 Exceedence for Simulated Annual SWP Agricultural Deliveries, 2020
LOD

35.8-2 Simulated Annual SWP Agricultural Deliveries, 2020 LOD
(Alternatives 2-5 comparison to Alternative 1)

3583 Simulated Annual SWP Agricultura Deliveries, 2020 LOD
(Alternative 6 comparison to Alternative 1)

3584 Exceedence for Simulated Annual SWP M& I Deliveriesto Metropolitan
Woater District, 2020 LOD

3.5.8-5 Simulated Annual SWP M &I Deliveriesto Metropolitan Water District,
2020 LOD (Alternatives 2-5 comparison to Alternative 1)

3.5.8-6 Simulated Annual SWP M &I Deliveriesto Metropolitan Water District,
2020 LOD (Alternative 6 comparison to Alternative 1)

3.5.8-7 Exceedence for Simulated Annual SWP M& | Deliveries Other than
MWD, 2020 LOD

3.5.8-8 Simulated Annual SWP M& | Deliveries Other than MWD, 2020 LOD
(Alternatives 2-5 comparison to Alternative 1)

3.5.89 Simulated Annual SWP M& | Deliveries Other than MWD, 2020 LOD
(Alternative 6 comparison to Alternative 1)

41.1-1 Variation of monthly average salinity at Jersey Point with net Delta
outflow in water years 1965 to 1998

4.1.1-2 Variation of monthly average salinity at Jersey Point with antecedent
Delta outflow (Denton, 1993) in water years 1965 to 1998

4.2.1-1 Variation of steady-state X2 location with Delta outflow based on the
Kimmerer-Monismith Equation

4323 1a Simultaneous measurements of bromide and chloride concentration of
water sample from Rock Slough collected between January 1990 and
October 1994
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4.3.2.3-1b

Simultaneous measurements of bromide and electrical conductivity of
water sample from Rock Slough collected between January 1990 and
October 1994

4.3.2.3-1c Simultaneous measurements of chloride concentration and electrical
conductivity of water sample from Rock Slough collected between July
1983 and October 1994

4.3.2.3-2a Simultaneous measurements of total dissolved solids and chloride
concentration of water sample collected at Banks Pumping Plant between
July 1986 and January 1995

4.3.2.3-2b Simultaneous measurements of total dissolved solids concentration and
electrical conductivity of water sample collected at Banks Pumping Plant
between July 1986 and January 1995

4.3.2.3-3 Simultaneous measurements of chloride concentration and electrical
conductivity of water sample collected from Old River near the Los
Vagueros intake between March 1989 and January 1998

44.1-1 Simulated monthly-average Delta outflow at Martinez and potential
changes under Alternatives 2-5 at 2001 LOD

4.4.1-2 Potential changes in monthly-average Delta outflow at 2001 LOD under
Alternatives 2-5

4.4.1-3 Simulated monthly-average electrical conductivity at Martinez and
potential changes under Alternatives 2-5 at 2001 LOD.

4.4.1-4 Potential changes in monthly-average salinity under Alternatives 2-5 at
Martinez at 2001 LOD

4.4.1-5 Monthly-average Delta outflow at Martinez and potential changes under
Alternative 6 at 2001 LOD

4.4.1-6 Potential changes in monthly-average Delta outflow under Alternative 6 at
2001 LOD

4.4.1-7 Potential changes in monthly-average electrical conductivity at Martinez
under Alternative 6 at 2001 LOD

4.4.1-8 Monthly-average Delta outflow at Martinez and potential changes under
Alternatives 2-5 at 2020 LOD

4.4.1-9 Potential changes in monthly-average Delta outflow under Alternatives 2-
5at 2020 LOD

4.4.1-10 Potential changes in monthly-average salinity at Martinez under
Alternatives 2-5 at 2020 LOD

Freeport Regional Water Project Figures-14 July 2003

Draft EIR/EIS

Modeling Technical Appendix



4.4.1-11 Monthly-average Delta outflow at Martinez and potential changes under
Alternative 6 at 2020 LOD

4.4.1-12 Potential changes in monthly-average Delta outflow under Alternative 6 at
2020 LOD

4.4.1-13 Potential changes in monthly-average salinity at Martinez under
Alternative 6 at 2020 LOD

4.4.2-1 Potential changesin monthly mean X2 and salinity at Chipps Island under
Alternatives 2-5 at 2001 LOD

4.4.2-2 Potential changes in monthly-average X2 location from February through
June under Alternatives 2-5 at 2001 LOD

4.4.2-3 Potential changes in monthly-average X2 location from February through
June under Alternative 6 at 2001 LOD

4.4.2-4 Potential changes in monthly-average X2 location from February through
June under Alternatives 2-5 at 2020 LOD

4.4.2-5 Potential changes in monthly-average X2 location from February through
June under Alternative 6 at 2020 LOD

4.4.4-1 Simulated monthly-averaged chloride concentration in Rock Slough at Old
River under Alternative 1 and Alternatives 2-5 at 2001 LOD

4.4.4-2 Potential change in monthly-averaged chloride concentration in Rock
Slough at Old River under Alternatives 2-5 at 2001 LOD

4.4.4-3 Simulated monthly-averaged chloride concentration in Rock Slough at Old
River under Alternative 1 and Alternative 6 at 2001 LOD

4.4.4-4 Potential change in monthly-averaged chloride concentration in Rock
Slough at Old River under Alternative 6 at 2001 LOD

4.4.4-5 Simulated monthly-averaged chloride concentration in Rock Slough at Old
River under Alternative 1 and Alternatives 2-5 at 2020 LOD

4.4.4-6 Potential change in monthly-averaged chloride concentration in Rock
Slough at Old River under Alternatives 2-5 at 2020 LOD

4.4.4-7 Simulated monthly-averaged chloride concentration in Rock Slough at Old
River under Alternative 1 and Alternative 6 at 2020 LOD

4.4.4-8 Potential change in monthly-averaged chloride concentration in Rock
Slough at Old River under Alternative 6 at 2020 LOD

44.7.3.1-1 Potentia changes in monthly-average chloride concentration in Rock
Slough under Alternatives 2-5 at 2001 LOD.
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4.4.7.3.1-2  Potential changesin monthly-average chloride concentration in Clifton
Court Forebay under Alternatives 2-5 at 2001 LOD.

4.4.7.3.1-3  Potentia changes in monthly-average chloride concentration at Tracy
Pumping Plant under Alternatives 2-5 at 2001 LOD.

4.4.7.3.1-4  Potential changesin monthly-average chloride concentration in Rock
Slough under Alternatives 2-5 at 2001 LOD.

4.4.7.3.2-1 Potentia changes in monthly-average chloride concentration in Rock
Slough under Alternative 6 at 2001 LOD.

4.4.7.3.2-2  Potentia changes in monthly-average chloride concentration in Rock
Slough under Alternative 6 at 2001 LOD.

6.2-1 Simulated Monthly Average Total System Energy at Power Plants,
Alternative 1, 2001 LOD

6.2-2 Simulated Monthly Average Total System Energy at Load Center,
Alternative 1, 2001 LOD

6.2-3 Simulated Monthly Average Total System Energy at Power Plants,
Alternative 1, 2020 LOD

6.2-4 Simulated Monthly Average Total System Energy at Load Center,
Alternative 1, 2020 LOD

6.2-5 Simulated Monthly Average Total System Energy at Power Plants,
Alternatives 2-5, 2001 LOD

6.2-6 Simulated Monthly Average Total System Energy at Load Center,
Alternatives 2-5, 2001 LOD

6.2-7 Simulated Monthly Average Total System Energy at Power Plants,
Alternatives 2-5, 2020 LOD

6.2-8 Simulated Monthly Average Total System Energy at Load Center,
Alternatives 2-5, 2020 LOD

6.2-9 Simulated Monthly Average Total System Energy at Power Plants,
Alternative 6, 2001 LOD

6.2-10 Simulated Monthly Average Total System Energy at Load Center,
Alternative 6, 2001 LOD

6.2-11 Simulated Monthly Average Total System Energy at Power Plants,
Alternative 6, 2020 LOD

6.2-12 Simulated Monthly Average Total System Energy at Load Center,

Alternative 6, 2020 LOD
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Restriction of Total Export, VAMP Criteria

NCP Flow Objectives
Folsom Lake Flood Control

Nimbus Dam Discretionary Operations Criteria

Water Forum Mitigation Water Schedules
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311355
3.1.1.3.5-6
3.1.1.3.57
3.1.1.3.5-8

311359

3.1.1.3.5-10

31.211-1

3.1.22-1

31.221-1

312231

3.1.2.2.3-2

3.1.2.2.3-3

3.1.2.2.3-4

312235

3.13.21-1

313231

3.1.3.2.3-2

3.1.3.2.3-3

3.1.34.3-1

3211-1

3.21.2-1
3.2.1.2-2

Annual Water Supply Categories
Annua Water Supply Allocations (TAF)
Division Agreement Schedule (TAF)
CVPIA 3406(b)(2) Actions Schedule
EWA Actions Schedule

EWA Assets

EBMUD Demand Management Program

FRWP EBMUDSIM Studies

Joint Settlement Agreement Fish Flow Schedule

Enlarged Pardee Elevation-Area-Capacity Table

JSA Fishery Release Y ear-type Comparison for Different Alternatives
Pardee/Camanche Storage Thresholds for JSA Fishery Release
Customer Cutback Frequency and Severity Comparison

Total System Storage Thresholds for Customer Cutback | mplementation

Summary of Pardee Reservoir Inflows for 1952-2001
Summary of Camanche Reservoir Geometry Data
Summary of Existing Pardee Reservoir Geometry Data
Summary of Enlarged Pardee Reservoir Geometry Data

Potential Effects of Enlarge Pardee on Rafting Operations

CALSIM Il Input for EBMUD Diversion Pattern @ Freeport (TAF) Alternatives
2-5 (2001 LOD)

SCWA Demand and Supply Sources

CALSIM Il Input for SCWA CVP Diversion Pattern @ Sacramento WTP (TAF)
Alternatives 2-5 (2001 LOD)
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3.2.1.2-3 CALSIM Il Input for SCWA CVP Diversion Pattern @ Freeport (TAF)
Alternatives 2-5 (2001 LOD)

32124 CALSIM II Input for SCWA “Other” Water Diversion Pattern @ Freeport (TAF)
Alternatives 2-5 (2001 LOD)

3.2.2-1 FRWP-Specific Assumptions for 2001 LOD

3.2.2-2 FRWP-Specific Assumptions for 2020 LOD

3.4.2-1 Simulated Total Project Diversions (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.4.2-2 Simulated Total Project Diversions (TAF), Alternative 6 minus Alternative 1,
2001 LOD

3.4.2-3 Simulated EBMUD Water Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD

3.4.2-4 Simulated SCWA Total Diversions (TAF), Alternative 1, 2001 LOD

3.4.2-5 Simulated SCWA Total Diversions (TAF), Alternatives 2-5, 2001 LOD

3.4.2-6 Simulated SCWA Total Diversions (TAF), Alternative 6, 2001 LOD

3.4.2-7 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF), Alternative
1, 2001 LOD

3.4.2-8 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF),
Alternatives 2-5, 2001 LOD

3.4.2-9 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF), Alternative
6, 2001 LOD

3.4.2-10 Simulated SCWA Diversions @ Freeport (TAF), Alternatives 2-5, 2001 LOD

3.4.2-11 Simulated SCWA Diversions @ Freeport (TAF), Alternative 6, 2001 LOD

3.4.2-12 Simulated SCWA CVP Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD

3.4.2-13 Simulated SCWA CVP Diversions @ Freeport (TAF), Alternative 6, 2001 LOD

3.4.2-14 Simulated SCWA Appropriated Excess Water @ Freeport (TAF), Alternatives 2-
5, 2001 LOD

3.4.2-15 Simulated SCWA Appropriated Excess Water @ Freeport (TAF), Alternative 6,
2001 LOD

3.4.2-16 Simulated "Other" Water Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD

3.4.2-17 Simulated "Other" Water Diversions @ Freeport (TAF), Alternative 6, 2001 LOD
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34.31 Simulated Pardee Storage (TAF), Alternative 1, 2001 LOD

3.4.3-2 Simulated Pardee Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-3 Simulated Pardee Storage (TAF), Alternative 6, 2001 LOD

3434 Simulated Camanche Storage (TAF), Alternative 1, 2001 LOD

3.4.3-5 Simulated Camanche Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-6 Simulated Camanche Storage (TAF), Alternative 6, 2001 LOD

3.4.3-7 Simulated EBMUD Total System Storage (TAF), Alternative 1, 2001 LOD
3.4.3-8 Simulated EBMUD Total System Storage (TAF), Alternatives 2-5, 2001 LOD
3.4.3-9 Simulated EBMUD Total System Storage (TAF), Alternative 6, 2001 LOD

3.4.3-10 Simulated Trinity Storage (TAF), Alternative 1, 2001 LOD
34.311 Simulated Trinity Storage (TAF), Alternatives 2-5, 2001 LOD
3.4.3-12 Simulated Trinity Storage (TAF), Alternative 6, 2001 LOD

3.4.3-13 Simulated Trinity Storage (TAF), Alternatives 2-5 minus Alternative 1, 2001
LOD

34.3-14 Simulated Trinity Storage (TAF), Alternative 6 minus Alternative 1, 2001 LOD
3.4.3-15 Simulated Whiskeytown Storage (TAF), Alternative 1, 2001 LOD

3.4.3-16 Simulated Whiskeytown Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-17 Simulated Whiskeytown Storage (TAF), Alternative 6, 2001 LOD

3.4.3-18 Simulated Whiskeytown Storage (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.4.3-19 Simulated Whiskeytown Storage (TAF), Alternative 6 minus Alternative 1, 2001
LOD

3.4.3-20 Simulated Shasta Storage (TAF), Alternative 1, 2001 LOD

34.3-21 Simulated Shasta Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-22 Simulated Shasta Storage (TAF), Alternative 6, 2001 LOD

3.4.3-23 Simulated Shasta Storage (TAF), Alternatives 2-5 minus Alternative 1, 2001 LOD
3.4.3-24 Simulated Shasta Storage (TAF), Alternative 6 minus Alternative 1, 2001 LOD
3.4.3-25 Simulated Folsom Storage (TAF), Alternative 1, 2001 LOD
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3.4.3-26 Simulated Folsom Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-27 Simulated Folsom Storage (TAF), Alternative 6, 2001 LOD

3.4.3-28 Simulated Folsom Storage (TAF), Alternatives 2-5 minus Alternative 1, 2001
LOD

3.4.3-29 Simulated Folsom Storage (TAF), Alternative 6 minus Alternative 1, 2001 LOD

3.4.3-30 Simulated Oroville Storage (TAF), Alternative 1, 2001 LOD

34.3-31 Simulated Oroville Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-32 Simulated Oroville Storage (TAF), Alternative 6, 2001 LOD

3.4.3-33 Simulated Oroville Storage (TAF), Alternatives 2-5 minus Alternative 1, 2001
LOD

3.4.3-34 Simulated Oroville Storage (TAF), Alternative 6 minus Alternative 1, 2001 LOD

3.4.3-35 Simulated CVP Total Upstream Storage (TAF), Alternative 1, 2001 LOD

3.4.3-36 Simulated CVP Total Upstream Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-37 Simulated CVP Total Upstream Storage (TAF), Alternative 6, 2001 LOD

3.4.3-38 Simulated CVP Total Upstream Storage (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.3-39 Simulated CVP Total Upstream Storage (TAF), Alternative 6 minus Alternative
1, 2001 LOD

3.4.3-40 Simulated CVP San Luis Storage (TAF), Alternative 1, 2001 LOD

3.4.3-41 Simulated CVP San Luis Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-42 Simulated CVP San Luis Storage (TAF), Alternative 6, 2001 LOD

3.4.3-43 Simulated CVP San Luis Storage (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.4.3-44 Simulated CVP San Luis Storage (TAF), Alternative 6 minus Alternative 1, 2001
LOD

3.4.3-45 Simulated SWP San Luis Storage (TAF), Alternative 1, 2001 LOD

3.4.3-46 Simulated SWP San Luis Storage (TAF), Alternatives 2-5, 2001 LOD

3.4.3-47 Simulated SWP San Luis Storage (TAF), Alternative 6, 2001 LOD

3.4.3-48 Simulated SWP San Luis Storage (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.4.3-49 Simulated SWP San Luis Storage (TAF), Alternative 6 minus Alternative 1, 2001
LOD
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3.4.4-1 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 1,
2001 LOD

3.4.4-2 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternatives 2-5,
2001 LOD

3.4.4-3 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 6,
2001 LOD

3.4.4-4 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternatives 2-5
minus Alternative 1, 2001 LOD

3.4.4-5 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 6
minus Alternative 1, 2001 LOD

3.4.4-6 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 1,
2001 LOD

3.4.4-7 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternatives 2-5,
2001 LOD

3.4.4-8 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 6,
2001 LOD

3.4.4-9 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternatives 2-5
minus Alternative 1, 2001 LOD

3.4.4-10 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 6
minus Alternative 1, 2001 LOD

3.4.4-11 Simulated Sacramento River Flow Below Navigation Control Point (CFS) ,
Alternative 1, 2001 LOD

3.4.4-12 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternatives 2-5, 2001 LOD

3.4.4-13 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternative 6, 2001 LOD

3.4.4-14 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternatives 2-5 minus Alternative 1, 2001 LOD

3.4.4-15 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternative 6 minus Alternative 1, 2001 LOD

3.4.4-16 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternative 1, 2001 LOD

3.4.4-17 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternatives 2-5, 2001 LOD
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3.4.4-18 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternative 6, 2001 LOD

3.4.4-19 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CF9), Alternatives 2-5 minus Alternative 1, 2001 LOD

3.4.4-20 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
CFS), Alternative 6 minus Alternative 1, 2001 LOD

34.4-21 Simulated Feather River Flow Below Thermalito (CFS), Alternative 1, 2001 LOD

3.4.4-22 Simulated Feather River Flow Below Thermalito (CFS), Alternatives 2-5, 2001
LOD

3.4.4-23 Simulated Feather River Flow Below Thermalito (CFS), Alternative 6, 2001 LOD

3.4.4-24 Simulated Feather River Flow Below Thermalito (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.4-25 Simulated Feather River Flow Below Thermalito (CFS), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.4-26 Simulated Feather River Flow at the Mouth (CFS), Alternative 1, 2001 LOD
3.4.4-27 Simulated Feather River Flow at the Mouth (CFS), Alternatives 2-5, 2001 LOD
3.4.4-28 Simulated Feather River Flow at the Mouth (CFS), Alternative 6, 2001 LOD

3.4.4-29 Simulated Feather River Flow at the Mouth (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.4-30 Simulated Feather River Flow at the Mouth (CFS), Alternative 6 minus
Alternative 1, 2001 LOD

34.4-31 Simulated American River Flow at Nimbus (CFS), Alternative 1, 2001 LOD
3.4.4-32 Simulated American River Flow at Nimbus (CFS), Alternatives 2-5 , 2001 LOD
3.4.4-33 Simulated American River Flow at Nimbus (CFS), Alternative 6, 2001 LOD

3.4.4-34 Simulated American River Flow at Nimbus (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.4-35 Simulated American River Flow at Nimbus (CFS), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.4-36 Simulated American River Flow at H Street (CFS), Alternative 1, 2001 LOD
3.4.4-37 Simulated American River Flow at H Street (CFS), Alternatives 2-5, 2001 LOD
3.4.4-38 Simulated American River Flow at H Street (CFS), Alternative 6, 2001 LOD

3.4.4-39 Simulated American River Flow at H Street (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD
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3.4.4-40 Simulated American River Flow at H Street (CFS), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.4-41 Simulated Camanche Reservoir Release (CFS), Alternative 1, 2001 LOD

3.4.4-42 Simulated Camanche Reservoir Release (CFS), Alternatives 2-5, 2001 LOD

3.4.4-43 Simulated Camanche Reservoir Release (CFS), Alternative 6, 2001 LOD

3.4.4-44 Simulated Camanche Reservoir Release (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.4-45 Simulated Camanche Reservoir Release (CFS), Alternative 6 minus Alternative 1,
2001 LOD

3.4.4-46 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternative 1, 2001
LOD

3.4.4-47 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternatives 2-5, 2001
LOD

3.4.4-48 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternative 6, 2001
LOD

3.4.4-49 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.4-50 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternative 6 minus
Alternative 1, 2001 LOD

3451 Simulated Sacramento River Inflow to Delta (TAF), Alternative 1, 2001 LOD

3.4.5-2 Simulated Sacramento River Inflow to Delta (TAF), Alternatives 2-5, 2001 LOD

3.4.5-3 Simulated Sacramento River Inflow to Delta (TAF), Alternative 6, 2001 LOD

3.4.5-4 Simulated Sacramento River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.5-5 Simulated Sacramento River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.5-6 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 1, 2001 LOD

3.4.5-7 Simulated Mokelumne River Inflow to Delta (TAF), Alternatives 2-5, 2001 LOD

3.4.5-8 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 6, 2001 LOD

3.4.5-9 Simulated Mokelumne River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.5-10 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2001 LOD
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34511 Simulated Georgiana Slough Flow (TAF), Alternative 1, 2001 LOD

3.4.5-12 Simulated Georgiana Slough Flow (TAF), Alternatives 2-5, 2001 LOD

3.4.5-13 Simulated Georgiana Slough Flow (TAF), Alternative 6, 2001 LOD

3.4.5-14 Simulated Georgiana Slough Flow (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.45-15 Simulated Georgiana Slough Flow (TAF), Alternative 6 minus Alternative 1,
2001 LOD

3.4.5-16 Simulated San Joaquin River Inflow to Delta (TAF), Alternative 1, 2001 LOD

3.4.5-17 Simulated San Joaguin River Inflow to Delta (TAF), Alternatives 2-5, 2001 LOD

3.4.5-18 Simulated San Joaquin River Inflow to Delta (TAF), Alternative 6, 2001 LOD

3.4.5-19 Simulated San Joaquin River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.5-20 Simulated San Joaguin River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

34.5-21 Simulated Total Delta Inflow (TAF), Alternative 1, 2001 LOD

3.4.5-22 Simulated Total Delta Inflow (TAF), Alternatives 2-5, 2001 LOD

3.4.5-23 Simulated Total Delta Inflow (TAF), Alternative 6, 2001 LOD

3.4.5-24 Simulated Total Delta Inflow (TAF), Alternatives 2-5 minus Alternative 1, 2001
LOD

3.4.5-25 Simulated Total Delta Inflow (TAF), Alternative 6 minus Alternative 1, 2001
LOD

3.4.5-26 Simulated Delta Outflow (TAF), Alternative 1, 2001 LOD

3.4.5-27 Simulated Delta Outflow (TAF), Alternatives 2-5, 2001 LOD

3.4.5-28 Simulated Delta Outflow (TAF), Alternative 6, 2001 LOD

3.4.5-29 Simulated Delta Outflow (TAF), Alternatives 2-5 minus Alternative 1, 2001 LOD

3.4.5-30 Simulated Delta Outflow (TAF), Alternative 6 minus Alternative 1, 2001 LOD

3.4.5-31 Simulated Delta Cross-Channel Position (Days Open), Alternative 1, 2001 LOD

3.4.5-32 Simulated Delta Cross-Channel Position (Days Open), Alternatives 2-5, 2001
LOD

3.4.5-33 Simulated Delta Cross-Channel Position (Days Open), Alternative 6, 2001 LOD

3.4.5-34 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 1, 2001 LOD

3.4.5-35 Simulated Delta Cross-Channel Net Flow (CFS), Alternatives 2-5, 2001 LOD
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3.4.5-36 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 6, 2001 LOD

3.4.5-37 Simulated Delta Cross-Channel Net Flow (CFS), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.5-38 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 6 minus Alternative
1, 2001 LOD

34.6-1 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 1, 2001
LOD

3.4.6-2 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternatives 2-5, 2001
LOD

3.4.6-3 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 6, 2001
LOD

3.4.6-4 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.6-5 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.6-6 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 1, 2001 LOD

3.4.6-7 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternatives 2-5, 2001
LOD

3.4.6-8 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 6, 2001 LOD

3.4.6-9 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.6-10 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

34.7-1 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF) ,
Alternative 1, 2001 LOD

3.4.7-2 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5, 2001 LOD

3.4.7-3 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6, 2001 LOD

3.4.7-4 Simulated CVP North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5 minus Alternative 1, 2001 LOD

3.4.7-5 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6 minus Alternative 1, 2001 LOD
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3.4.7-6 Simulated CVP North-of-DeltaM& | Deliveries (TAF), Alternative 1, 2001 LOD

3.4.7-7 Simulated CVP North-of-DeltaM &1 Deliveries (TAF), Alternatives 2-5, 2001
LOD

3.4.7-8 Simulated CVP North-of-DeltaM& | Deliveries (TAF), Alternative 6, 2001 LOD

3.4.7-9 Simulated CVP North-of-Delta M& | Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.7-10 Simulated CVP North-of-DeltaM& I Deliveries (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

34.7-11 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 1, 2001 LOD

3.4.7-12 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5, 2001 LOD

3.4.7-13 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6, 2001 LOD

3.4.7-14 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5 minus Alternative 1, 2001 LOD

3.4.7-15 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6 minus Alternative 1, 2001 LOD

3.4.7-16 Simulated CVP South-of-DeltaM &1 Deliveries (TAF), Alternative 1, 2001 LOD

3.4.7-17 Simulated CVP South-of-Delta M &1 Deliveries (TAF), Alternatives 2-5, 2001
LOD

3.4.7-18 Simulated CVP South-of-DeltaM &1 Deliveries (TAF), Alternative 6, 2001 LOD

3.4.7-19 Simulated CV P South-of-Delta M& 1 Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.7-20 Simulated CVP South-of-DeltaM& | Deliveries (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

34.8-1 Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 1, 2001 LOD

3.4.8-2 Simulated Annual SWP Agricultural Deliveries (TAF), Alternatives 2-5, 2001
LOD

3.4.8-3 Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 6, 2001 LOD

3.4.8-4 Simulated Annual SWP Agricultural Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD
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3.4.8-5

Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 6 minus
Alternative 1, 2001 LOD

3.4.8-6 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternative 1, 2001
LOD

3.4.8-7 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternatives 2-5, 2001
LOD

3.4.8-8 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternative 6, 2001
LOD

3.4.8-9 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternatives 2-5 minus
Alternative 1, 2001 LOD

3.4.8-10 Simulated Annual SWP M&I Deliveriesto MWD (TAF) , Alternative 6 minus
Alternative 1, 2001 LOD

34.8-11 Simulated Annual SWP M &I Deliveries Other than MWD (TAF), Alternative 1,
2001 LOD

3.4.8-12 Simulated Annual SWP M &I Deliveries Other than MWD (TAF), Alternatives 2-
5,2001 LOD

3.4.8-13 Simulated Annual SWP M &I Deliveries Other than MWD (TAF), Alternative 6,
2001 LOD

3.4.8-14 Simulated Annual SWP M&I Deliveries Other than MWD (TAF), Alternatives 2-
5 minus Alternative 1, 2001 LOD

3.4.8-15 Simulated Annual SWP M&I Deliveries Other than MWD (TAF), Alternative 6
minus Alternative 1, 2001 LOD

3.4.10-1 Summary, EBMUD-as-Sacramento-River-inbasin-use study compared with
EBMUD-as-Delta-export study, Alternatives 2-5, 2001 LOD

3.4.10-2 Annua Comparison for CVP System, EBMUD-as-Sacramento-River-inbasin-use
study compared with EBMUD-as-Delta-export study, Alternatives 2-5, 2001 LOD

3.4.10-3 Annua Comparison for SWP System, EBM UD-as-Sacramento-River-inbasin-use
study compared with EBMUD-as-Delta-export study, Alternatives 2-5, 2001 LOD

35.2-1 Simulated Total Project Diversions (TAF), Alternatives 2-5 minus Alternative 1,
2001 LOD

3.5.2-2 Simulated Total Project Diversions (TAF), Alternative 6 minus Alternative 1,
2001 LOD

3.5.2-3 Simulated EBMUD Water Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD
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3.5.2-4 Simulated SCWA Tota Diversions (TAF), Alternative 1, 2001 LOD

3.5.2-5 Simulated SCWA Total Diversions (TAF), Alternatives 2-5, 2001 LOD

3.5.2-6 Simulated SCWA Total Diversions (TAF), Alternative 6, 2001 LOD

3.5.2-7 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF), Alternative
1, 2001 LOD

3.5.2-8 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF),
Alternatives 2-5, 2001 LOD

3529 Simulated SCWA CVP Diversions @ Sacramento River WTP (TAF), Alternative
6, 2001 LOD

3.5.2-10 Simulated SCWA Diversions @ Freeport (TAF), Alternatives 2-5, 2001 LOD

35.2-11 Simulated SCWA Diversions @ Freeport (TAF), Alternative 6, 2001 LOD

3.5.2-12 Simulated SCWA CVP Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD

3.5.2-13 Simulated SCWA CVP Diversions @ Freeport (TAF), Alternative 6, 2001 LOD

3.5.2-14 Simulated SCWA Appropriated Excess Water @ Freeport (TAF), Alternatives 2-
5,2001 LOD

3.5.2-15 Simulated SCWA Appropriated Excess Water @ Freeport (TAF), Alternative 6,
2001 LOD

3.5.2-16 Simulated "Other" Water Diversions @ Freeport (TAF), Alternatives 2-5, 2001
LOD

3.4.2-17 Simulated "Other" Water Diversions @ Freeport (TAF), Alternative 6, 2001 LOD

3531 Simulated Pardee Storage (TAF), Alternative 1, 2020 LOD

3.5.3-2 Simulated Pardee Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-3 Simulated Pardee Storage (TAF), Alternative 6, 2020 LOD

3.5.34 Simulated Camanche Storage (TAF), Alternative 1, 2020 LOD

3.5.35 Simulated Camanche Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-6 Simulated Camanche Storage (TAF), Alternative 6, 2020 LOD

3.5.3-7 Simulated EBMUD Total System Storage (TAF), Alternative 1, 2020 LOD

3.5.3-8 Simulated EBMUD Total System Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-9 Simulated EBMUD Total System Storage (TAF), Alternative 6, 2020 LOD

3.5.3-10 Simulated Trinity Storage (TAF), Alternative 1, 2020 LOD
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35311 Simulated Trinity Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-12 Simulated Trinity Storage (TAF), Alternative 6, 2020 LOD

3.5.3-13 Simulated Trinity Storage (TAF), Alternatives 2-5 minus Alternative 1, 2020
LOD

3.5.3-14 Simulated Trinity Storage (TAF), Alternative 6 minus Alternative 1, 2020 LOD

3.5.3-15 Simulated Whiskeytown Storage (TAF), Alternative 1, 2020 LOD

3.5.3-16 Simulated Whiskeytown Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-17 Simulated Whiskeytown Storage (TAF), Alternative 6, 2020 LOD

3.5.3-18 Simulated Whiskeytown Storage (TAF), Alternatives 2-5 minus Alternative 1,
2020 LOD

3.5.3-19 Simulated Whiskeytown Storage (TAF), Alternative 6 minus Alternative 1, 2020
LOD

3.5.3-20 Simulated Shasta Storage (TAF), Alternative 1, 2020 LOD

35321 Simulated Shasta Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-22 Simulated Shasta Storage (TAF), Alternative 6, 2020 LOD

3.5.3-23 Simulated Shasta Storage (TAF), Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.3-24 Simulated Shasta Storage (TAF), Alternative 6 minus Alternative 1, 2020 LOD

3.5.3-25 Simulated Folsom Storage (TAF), Alternative 1, 2020 LOD

3.5.3-26 Simulated Folsom Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-27 Simulated Folsom Storage (TAF), Alternative 6, 2020 LOD

3.5.3-28 Simulated Folsom Storage (TAF), Alternatives 2-5 minus Alternative 1, 2020
LOD

3.5.3-29 Simulated Folsom Storage (TAF), Alternative 6 minus Alternative 1, 2020 LOD

3.5.3-30 Simulated Oroville Storage (TAF), Alternative 1, 2020 LOD

3.5.3-31 Simulated Oroville Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-32 Simulated Oroville Storage (TAF), Alternative 6, 2020 LOD

3.5.3-33 Simulated Oroville Storage (TAF), Alternatives 2-5 minus Alternative 1, 2020
LOD

3.5.3-34 Simulated Oroville Storage (TAF), Alternative 6 minus Alternative 1, 2020 LOD

3.5.3-35 Simulated CVP Total Upstream Storage (TAF), Alternative 1, 2020 LOD

3.5.3-36 Simulated CVP Total Upstream Storage (TAF), Alternatives 2-5, 2020 LOD
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3.5.3-37 Simulated CVP Total Upstream Storage (TAF), Alternative 6, 2020 LOD

3.5.3-38 Simulated CVP Total Upstream Storage (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.3-39 Simulated CVP Total Upstream Storage (TAF), Alternative 6 minus Alternative
1, 2020 LOD

3.5.3-40 Simulated CVP San Luis Storage (TAF), Alternative 1, 2020 LOD

3.5.341 Simulated CVP San Luis Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.342 Simulated CVP San Luis Storage (TAF), Alternative 6, 2020 LOD

3.5.343 Simulated CVP San Luis Storage (TAF), Alternatives 2-5 minus Alternative 1,
2020 LOD

35344 Simulated CVP San Luis Storage (TAF), Alternative 6 minus Alternative 1, 2020
LOD

3.5.3-45 Simulated SWP San Luis Storage (TAF), Alternative 1, 2020 LOD

3.5.3-46 Simulated SWP San Luis Storage (TAF), Alternatives 2-5, 2020 LOD

3.5.3-47 Simulated SWP San Luis Storage (TAF), Alternative 6, 2020 LOD

3.5.3-48 Simulated SWP San Luis Storage (TAF), Alternatives 2-5 minus Alternative 1,
2020 LOD

3.5.3-49 Simulated SWP San Luis Storage (TAF), Alternative 6 minus Alternative 1, 2020
LOD

354-1 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 1,
2020 LOD

3.5.4-2 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternatives 2-5,
2020 LOD

3.5.4-3 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 6,
2020 LOD

3544 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternatives 2-5
minus Alternative 1, 2020 LOD

3.5.4-5 Simulated Trinity River Flow Below Lewiston Reservoir (CFS), Alternative 6
minus Alternative 1, 2020 LOD

3.5.4-6 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 1,
2020 LOD

3.5.4-7 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternatives 2-5,
2020 LOD
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3.5.4-8 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 6,
2020 LOD

3549 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternatives 2-5
minus Alternative 1, 2020 LOD

3.5.4-10 Simulated Sacramento River Flow Below Keswick Dam (CFS), Alternative 6
minus Alternative 1, 2020 LOD

3.54-11 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternative 1, 2020 LOD

3.5.4-12 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternatives 2-5, 2020 LOD

3.5.4-13 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternative 6, 2020 LOD

3.5.4-14 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.4-15 Simulated Sacramento River Flow Below Navigation Control Point (CFS),
Alternative 6 minus Alternative 1, 2020 LOD

3.5.4-16 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternative 1, 2020 LOD

3.54-17 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternatives 2-5, 2020 LOD

3.54-18 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternative 6, 2020 LOD

3.5.4-19 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.4-20 Simulated Sacramento River Below Freeport, Upstream of DSA 70 Return Flow
(CFS), Alternative 6 minus Alternative 1, 2020 LOD

3.5.4-21 Simulated Feather River Flow Below Thermalito (CFS), Alternative 1, 2020 LOD

3.5.4-22 Simulated Feather River Flow Below Thermalito (CFS), Alternatives 2-5, 2020
LOD

3.5.4-23 Simulated Feather River Flow Below Thermalito (CFS), Alternative 6, 2020 LOD

3.5.4-24 Simulated Feather River Flow Below Thermalito (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-25 Simulated Feather River Flow Below Thermalito (CFS), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.4-26 Simulated Feather River Flow at the Mouth (CFS), Alternative 1, 2020 LOD
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3.5.4-27 Simulated Feather River Flow at the Mouth (CFS), Alternatives 2-5, 2020 LOD

3.5.4-28 Simulated Feather River Flow at the Mouth (CFS), Alternative 6, 2020 LOD

3.5.4-29 Simulated Feather River Flow at the Mouth (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-30 Simulated Feather River Flow at the Mouth (CFS), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.4-31 Simulated American River Flow Below Nimbus (CFS), Alternative 1, 2020 LOD

3.5.4-32 Simulated American River Flow Below Nimbus (CFS), Alternatives 2-5 , 2020
LOD

3.5.4-33 Simulated American River Flow Below Nimbus (CFS), Alternative 6, 2020 LOD

3.54-34 Simulated American River Flow Below Nimbus (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-35 Simulated American River Flow Below Nimbus (CFS), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.4-36 Simulated American River Flow at H Street (CFS), Alternative 1, 2020 LOD

3.5.4-37 Simulated American River Flow at H Street (CFS), Alternatives 2-5, 2020 LOD

3.5.4-38 Simulated American River Flow at H Street (CFS), Alternative 6 , 2020 LOD

3.5.4-39 Simulated American River Flow at H Street (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-40 Simulated American River Flow at H Street (CFS), Alternative 6 minus
Alternative 1, 2020 LOD

3.54-41 Simulated Camanche Reservoir Release (CFS), Alternative 1, 2020 LOD

3.5.4-42 Simulated Camanche Reservoir Release (CFS), Alternatives 2-5, 2020 LOD

3.5.4-43 Simulated Camanche Reservoir Release (CFS), Alternative 6, 2020 LOD

3.5.4-44 Simulated Camanche Reservoir Release (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-45 Simulated Camanche Reservoir Release (CFS), Alternative 6 minus Alternative 1,
2020 LOD

3.5.4-46 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternative 1, 2020
LOD

3.5.4-47 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternatives 2-5, 2020
LOD

3.5.4-48 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternative 6, 2020
LOD
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3.5.4-49 Simulated Mokelumne River Flow at Woodbridge (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.4-50 Simulated M okelumne River Flow at Woodbridge (CFS), Alternative 6 minus
Alternative 1, 2020 LOD

3551 Simulated Sacramento River Inflow to Delta (TAF), Alternative 1, 2020 LOD

3.5.5-2 Simulated Sacramento River Inflow to Delta (TAF), Alternatives 2-5, 2020 LOD

3.5.5-3 Simulated Sacramento River Inflow to Delta (TAF), Alternative 6, 2020 LOD

3554 Simulated Sacramento River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3555 Simulated Sacramento River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.5-6 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 1, 2020 LOD

3.5.5-7 Simulated Mokelumne River Inflow to Delta (TAF), Alternatives 2-5, 2020 LOD

3.5.5-8 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 6, 2020 LOD

3.5.5-9 Simulated Mokelumne River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.5-10 Simulated Mokelumne River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

35511 Simulated Georgiana Slough Flow (TAF), Alternative 1, 2020 LOD

35512 Simulated Georgiana Slough Flow (TAF), Alternatives 2-5, 2020 LOD

3.5.5-13 Simulated Georgiana Slough Flow (TAF), Alternative 6, 2020 LOD

35514 Simulated Georgiana Slough Flow (TAF), Alternatives 2-5 minus Alternative 1,
2020 LOD

3.5.5-15 Simulated Georgiana Slough Flow (TAF), Alternative 6 minus Alternative 1,
2020 LOD

3.5.5-16 Simulated San Joaquin River Inflow to Delta (TAF), Alternative 1, 2020 LOD

3.5.5-17 Simulated San Joaquin River Inflow to Delta (TAF), Alternatives 2-5, 2020 LOD

3.5.5-18 Simulated San Joaquin River Inflow to Delta (TAF), Alternative 6, 2020 LOD

3.5.5-19 Simulated San Joaguin River Inflow to Delta (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.5-20 Simulated San Joaquin River Inflow to Delta (TAF), Alternative 6 minus
Alternative 1, 2020 LOD
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35521 Simulated Total Delta Inflow (TAF), Alternative 1, 2020 LOD

3.5.5-22 Simulated Total Delta Inflow (TAF), Alternatives 2-5, 2020 LOD

3.5.5-23 Simulated Total Delta Inflow (TAF), Alternative 6, 2020 LOD

3.5.5-24 Simulated Total Delta Inflow (TAF), Alternatives 2-5 minus Alternative 1, 2020
LOD

3.5.5-25 Simulated Total Delta Inflow (TAF), Alternative 6 minus Alternative 1, 2020
LOD

3.5.5-26 Simulated Delta Outflow (TAF), Alternative 1, 2020 LOD

3.5.5-27 Simulated Delta Outflow (TAF), Alternatives 2-5, 2020 LOD

3.5.5-28 Simulated Delta Outflow (TAF), Alternative 6, 2020 LOD

3.5.5-29 Simulated Delta Outflow (TAF), Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.5-30 Simulated Delta Outflow (TAF), Alternative 6 minus Alternative 1, 2020 LOD

3.5.5-31 Simulated Delta Cross-Channel Position (Days Open), Alternative 1, 2020 LOD

3.5.5-32 Simulated Delta Cross-Channel Position (Days Open), Alternatives 2-5, 2020
LOD

3.5.5-33 Simulated Delta Cross-Channel Position (Days Open), Alternative 6, 2020 LOD

3.55-34 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 1, 2020 LOD

35535 Simulated Delta Cross-Channel Net Flow (CFS), Alternatives 2-5, 2020 LOD

3.5.5-36 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 6, 2020 LOD

3.5.5-37 Simulated Delta Cross-Channel Net Flow (CFS), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.4.5-39 Simulated Delta Cross-Channel Net Flow (CFS), Alternative 6 minus Alternative
1, 2020 LOD

356-1 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 1, 2020
LOD

3.5.6-2 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternatives 2-5, 2020
LOD

3.5.6-3 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 6, 2020
LOD

3.5.6-4 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD
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3.5.6-5 Simulated Delta Exports at Banks Pumping Plant (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.6-6 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 1, 2020 LOD

3.5.6-7 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternatives 2-5, 2020
LOD

3.5.6-8 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 6, 2020 LOD

3.5.6-9 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.6-10 Simulated Delta Exports at Tracy Pumping Plant (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

35.7-1 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 1, 2020 LOD

3.5.7-2 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5, 2020 LOD

3.5.7-3 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6, 2020 LOD

3.5.7-4 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.7-5 Simulated CV P North-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6 minus Alternative 1, 2020 LOD

3.5.7-6 Simulated CVP North-of-DeltaM& | Deliveries (TAF), Alternative 1, 2020 LOD

3.5.7-7 Simulated CVP North-of-DeltaM& | Deliveries (TAF), Alternatives 2-5, 2020
LOD

3.5.7-8 Simulated CVP North-of-DeltaM&| Deliveries (TAF), Alternative 6, 2020 LOD

3.5.7-9 Simulated CVP North-of-DeltaM &1 Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.7-10 Simulated CVP North-of-DeltaM &1 Deliveries (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

357-11 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 1, 2020 LOD

3.5.7-12 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5, 2020 LOD

3.5.7-13 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6, 2020 LOD
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3.5.7-14 Simulated CVP South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternatives 2-5 minus Alternative 1, 2020 LOD

3.5.7-15 Simulated CV P South-of-Delta Agricultural Water Service Deliveries (TAF),
Alternative 6 minus Alternative 1, 2020 LOD

3.5.7-16 Simulated CVP South-of-Delta M& | Deliveries (TAF), Alternative 1, 2020 LOD

3.5.7-17 Simulated CVP South-of-DeltaM& | Deliveries (TAF), Alternatives 2-5, 2020
LOD

3.5.7-18 Simulated CVP South-of-Delta M&| Deliveries (TAF), Alternative 6, 2020 LOD

3.5.7-19 Simulated CVP South-of-DeltaM &1 Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.7-20 Simulated CVP South-of-Delta M& | Deliveries (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

3581 Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 1, 2020 LOD

3.5.8-2 Simulated Annual SWP Agricultural Deliveries (TAF), Alternatives 2-5, 2020
LOD

3.5.8-3 Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 6, 2020 LOD

3.5.8-4 Simulated Annual SWP Agricultural Deliveries (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.8-5 Simulated Annual SWP Agricultural Deliveries (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

3.5.8-6 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternative 1, 2020
LOD

3.5.8-7 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternatives 2-5, 2020
LOD

3.5.8-8 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternative 6, 2020
LOD

3.5.8-9 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternatives 2-5 minus
Alternative 1, 2020 LOD

3.5.8-10 Simulated Annual SWP M&I Deliveriesto MWD (TAF), Alternative 6 minus
Alternative 1, 2020 LOD

35811 Simulated Annual SWP M&I Deliveries Other than MWD (TAF), Alternative 1,
2020 LOD

3.5.8-12 Simulated Annual SWP M&I Deliveries Other than MWD (TAF), Alternatives 2-
5,2020 LOD
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3.5.8-13 Simulated Annual SWP M& | Deliveries Other than MWD (TAF), Alternative 6,
2020 LOD

3.5.8-14 Simulated Annual SWP M& I Deliveries Other than MWD (TAF), Alternatives 2-
5 minus Alternative 1, 2020 LOD

3.5.8-15 Simulated Annual SWP M& I Deliveries Other than MWD (TAF), Alternative 6
minus Alternative 1, 2020 LOD
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41.1-1 Water quality at Delta drinking water intakes between 1982 and 1995

41.1-2 Treated water quality of urban agencies using Delta water in 2001

4131 Statistics of potential changes in monthly Delta hydrology and export pumping at
2001 LOD, based on CALSIM I results for water years 1922-1991

4.1.3-2 Statistics of potential changes in monthly Delta hydrology and export pumping at
2020 LOD, based on CALSIM |1 results for water years 1922-1991

4.2.6.2-1 Monthly-average temperature at Contra Costa Canal based on 115 measurements
made by DWR between Oct 1990 and Feb 1998

4.3.2.1-1a Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternative 1 at 2001 LOD

4.3.2.1-1b Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternatives 2-5 at 2001 LOD

4.3.2.1-1c Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternative 6 at 2001 LOD

4.3.2.1-2a Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternative 1 at 2020 LOD

4.3.2.1-2b Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternatives 2-5 at 2020 LOD

4.3.2.1-2c Monthly-average chloride concentration (mg/L) in Sacramento River inflow
(below Freeport) in Alternative 6 at 2020 LOD

4.3.2.2-1a Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternative 1 at 2001 LOD

4.3.2.2-1b Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternatives 2-5 at 2001 LOD

4.3.2.2-1c Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternative 6 at 2001 LOD

4.3.2.2-2a Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternative 1 at 2020 LOD
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4.3.2.2-2b Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternatives 2-5 at 2020 LOD

4.3.2.2-2c Monthly-average chloride concentration (mg/L) in San Joaquin River inflow at
Vernalisin Alternative 6 at 2020 LOD

4.3.2.3-1 Regression relationships used in the conversion of salinity parameters

43.4-1 Monthly demand (in cfs) assumed for division of CCWD diversions

4.3.4-2a Monthly-average diversion of Contra Costa Water District at its Rock Slough
intakein Alternative 1 at 2001 LOD

4.3.4-2b Differences between Alternatives 2 through 5 and Alternative 1 in monthly-
average diversion of Contra Costa Water District at its Rock Slough intake at
2001 LOD

4.3.4-2c Differences between Alternative 6 and Alternative 1 in monthly-average diversion
of Contra Costa Water District at its Rock Slough intake at 2001 LOD

4.3.4-3a Monthly-average diversion of Contra Costa Water District at its Los Vaqueros
intake at Old River in Alternative 1 at 2001 LOD

4.3.4-3b Differences between Alternatives 2 through 5 and Alternative 1 in monthly-
average diversion of Contra Costa Water District at its Los Vagueros intake at
Old River at 2001 LOD

4.3.4-3c Differences between Alternative 6 and Alternative 1 in monthly-average diversion
of Contra Costa Water District at its Los Vagueros intake at Old River at 2001
LOD

4.3.4-4a Monthly-average diversion of Contra Costa Water District at its Rock Slough
intakein Alternative 1 at 2020 LOD

4.3.4-4b Differences between Alternatives 2 through 5 and Alternative 1 in monthly-
average diversion of Contra Costa Water District at its Rock Slough intake at
2020 LOD

4.3.4-4c Differences between Alternative 6 and Alternative 1 in monthly-average diversion
of Contra Costa Water District at its Rock Slough intake at 2020 LOD

4.3.4-5a Monthly-average diversion of Contra Costa Water District at its Los Vagueros
intake at Old River in Alternative 1 at 2020 LOD
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4.3.4-5b

Differences between Alternatives 2 through 5 and Alternative 1 in monthly-
average diversion of Contra Costa Water District at its Los Vagueros intake at
Old River at 2020 LOD

4.3.4-5¢c Differences between Alternative 6 and Alternative 1 in monthly-average diversion
of Contra Costa Water District at its Los Vagueros intake at Old River at 2020
LOD

4.4-1 Historical hydrological year types based on measured unimpaired runoffs

44.1-1 Summary statistics of 70 years of simulated monthly average electrical
conductivity at Martinez and potential changes in Alts.2-5 compared to Alt.1 at
2001 LOD

44.1-2 [This Tableisintentionaly left blank.]

4.4.1-3 Summary statistics of 70 years of simulated monthly average electrical
conductivity at Martinez and potential changesin Alt.6 compared to Alt.1 at 2001
LOD

4.4.1-4 Summary statistics of 70 years of simulated monthly average electrical
conductivity at Martinez and potential changes in Alts.2-5 compared to Alt.1 at
2020 LOD

4.4.1-5 Summary statistics of 70 years of simulated monthly average electrical
conductivity at Martinez and potential changesin Alt.6 compared to Alt.1 at 2020
LOD

4.4.2-1 Summary statistics of potential changes resulting from Project alternatives on X2
(km) for the months February through June at 2001 LOD

4.4.2-2 Summary statistics of potential changes caused by Project alternatives on
electrical conductivity at Chipps Island for the months February through June

4.4.2-3 Summary statistics of potential changes in monthly average salinity at Collinsville
between October and May at 2001 LOD

4.4.2-4 Summary statistics of potential changes in monthly-average salinity at Jersey
Point in April and May at 2001 LOD

4.4.2-5 Summary statistics of potential changes in monthly-average salinity at Prisoner's
Point in April and May at 2001 LOD
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4.4.2-6 Summary statistics of potential changes resulting from Project alternatives on X2
(km) for the months February through June at 2020 LOD

4.4.2-7 Summary statistics of potential changes caused by Project aternatives on
electrical conductivity at Chipps Island for the months February through June at
2020 LOD

4.4.2-8 Summary statistics of potential Project impacts on monthly average chloride
concentration at Collinsville between October and May at 2020 LOD

4.4.2-9 Summary statistics of potential Project impacts on monthly average chloride
concentration at Jersey Point in April and May at 2020 LOD

4.4.2-10 Summary statistics of potential Project impacts on monthly average chloride
concentration at Prisoner's Point in April and May at 2020 LOD

44.4-1 Summary statistics of 70-years of simulated monthly average chloride
concentration in Rock Slough at Old River at 2001 LOD and potential changes
under Alts.2-5 compared to Alt.1

4.4.4-2 Statistics of potential Project changes under Alts.2-5 in monthly-average chloride
concentration in Rock Slough at Old River from Alt.1, at 2001 LOD

4.4.4-3 Summary statistics of potential changes in monthly average salinity in Old River
south of Highway 4 crossing at 2001 LOD

4.4.4-4 Summary statistics of potential changes in monthly average salinity in Clifton
Court Forebay at 2001 LOD

4.4.4-5 Summary statistics of potential changes in monthly average salinity at Tracy
Pumping Plant at 2001 LOD

4.4.4-6 Summary statistics of 70 years of simulated monthly average chloride
concentration in Rock Slough at Old River and potential changes of Alt.6
compared to Alt.1.

4.4.4-7 Statistics of potential changes under Alt.6 in monthly-average chloride
concentration in Rock Slough at Old River

4.4.4-8 Summary statistics of simulated monthly average chloride concentration in Rock
Slough at Old River from water years 1922 to 1991at 2020 LOD and potential
changes of Alts.2-5 compared to Alt.1
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4.4.4-9

Statistics of potential changes under Alts.2-5 in monthly-average chloride
concentration in Rock Slough at Old River at 2020 LOD

4.4.4-10 Summary statistics of potential changes in monthly average salinity in Old River
south of Highway 4 crossing at 2020 LOD

444-11 Summary statistics of potential changes in monthly average salinity in Clifton
Court Forebay at 2020 LOD

4.4.4-12 Summary statistics of potential changes in monthly average salinity at Tracy
Pumping Plant at 2020 LOD

4.4.4-13 Summary statistics of simulated monthly average chloride concentration in Rock
Slough at Old River from water years 1922 to 1991 at 2020 LOD and potential
changes of Alt.6 compared to Alt.1

44.4-14 Statistics of potential changes under Alt.6 in monthly-average chloride
concentration in Rock Slough at Old River at 2020 LOD

44.4.1.1-1 Summary statistics of 70-years of annual mean bromate concentration (computed
guarterly) in ozonated water from Rock Slough at Old River and potential
changes under Alts.2-5 compared to Alt.1 at 2001 LOD

44.4.1.2-1 Summary statistics of 70-years of annual mean TTHM concentration (computed
guarterly) in chlorinated water from Rock Slough at Old River and potential
changes under Alts.2-5 compared to Alt.1 at 2001 LOD

4.4.4.2-1 Salt Load exported at Banks Pumping Plant between 1922 and 1991 for Alt. 1 and
Alts. 2-5 under 2001 LOD

4.4.4.2-2 Salt Load exported at Banks Pumping Plant between 1922 and 1991 for Alt. 1 and
Alt. 6 under 2001 LOD

4.4.4.2-3 Salt Load exported at Banks Pumping Plant between 1922 and 1991 at 2020 LOD
based on FDM estimates

4.4.4.3-1 Mean monthly diversions and salt loads at CCWD intakes at 2001 LOD

4.4.4.3-2 Statistics of salt load diverted at CCWD intakes at 2020 LOD

4.4.5-1 Simulated monthly average chloride concentration (mg/L) at Martinez / Benicia,
FDM resultsfor Alternative 1, 2001 LOD

4.4.5-2 Difference in simulated monthly average chloride concentration (%) at Martinez /
Benicia, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD
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4.4.5-3 Difference in simulated monthly average chloride concentration (%) at Martinez
/Benicia, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-4 Simulated monthly average chloride concentration (mg/L) at Chipps Island, FDM
results for Alternative 1, 2001 LOD

4.4.5-5 Difference in simulated monthly average chloride concentration (%) at Chipps
Island, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-6 Difference in ssmulated monthly average chloride concentration (%) at Chipps
Island, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-7 Simulated monthly average chloride concentration (mg/L) at Collinsville, FDM
results for Alternative 1, 2001 LOD

4.4.5-8 Difference in ssmulated monthly average chloride concentration (%) at
Coallinsville, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-9 Difference in simulated monthly average chloride concentration (%) at
Collinsville, FDM resultsfor Alternative 6 vs. Alternative 1, 2001 LOD

4.45-10 Simulated monthly average chloride concentration (mg/L) at Jersey Point, FDM
results for Alternative 1, 2001 LOD

4.45-11 Difference in simulated monthly average chloride concentration (%) at Jersey
Point, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.45-12 Difference in simulated monthly average chloride concentration (%) at Jersey
Point, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-13 Simulated monthly average chloride concentration (mg/L) at Prisoners Point,
FDM resultsfor Alternative 1, 2001 LOD

4.45-14 Difference in simulated monthly average chloride concentration (%) at Prisoners
Point, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-15 Difference in simulated monthly average chloride concentration (%) at Prisoners
Point, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-16 Simulated monthly average chloride concentration (mg/L) at Rock Slough
Entrance at Old River, FDM resultsfor Alternative 1, 2001 LOD

4.45-17 Difference in simulated monthly average chloride concentration (%) at Rock
Slough Entrance at Old River, FDM results for Alternatives 2-5 vs. Alternative 1,
2001 LOD
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4.45-18 Difference in simulated monthly average chloride concentration (%) at Rock
Slough Entrance at Old River, FDM results for Alternative 6 vs. Alternative 1,
2001 LOD

4.45-19 Simulated monthly average chloride concentration (mg/L) at Old River at
CCWD's Los Vaguerosintake, FDM results for Alternative 1, 2001 LOD

4.4.5-20 Difference in ssmulated monthly average chloride concentration (%) at Old River
at CCWD's Los Vagueros intake, FDM results for Alternatives 2-5 vs. Alternative
1, 2001 LOD

4.45-21 Difference in simulated monthly average chloride concentration (%) at Old River
at CCWD's Los Vagueros intake, FDM results for Alternative 6 vs. Alternative 1,
2001 LOD

4.4.5-22 Simulated monthly average chloride concentration (mg/L) at Tracy Pumping
Plant, FDM results for Alternative 1, 2001 LOD

4.45-23 Difference in simulated monthly average chloride concentration (%) at Tracy
Pumping Plant, FDM results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.45-24 Difference in smulated monthly average chloride concentration (%) at Tracy
Pumping Plant, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-25 Simulated monthly average chloride concentration (mg/L) at Clifton Court
Forebay, FDM results for Alternative 1, 2001 LOD

4.4.5-26 Difference in simulated monthly average chloride concentration (%) at Clifton
Court Forebay, FDM resultsfor Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-27 Difference in simulated monthly average chloride concentration (%) at Clifton
Court Forebay, FDM results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-28 Simulated running annual average bromate concentration (ug/L) for source water
from Rock Slough Entrance at Old River, based on FDM estimated salinity for
Alternative 1, 2001 LOD

4.4.5-29 Difference in simulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-30 Difference in simulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternative 6 vs. Alternative 1, 2001 LOD
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4.45-31 Simulated running annual average total trihalomethanes concentration (ug/L) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternative 1, 2001 LOD

4.45-32 Percentage difference in ssmulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on FDM estimated salinity for Alternatives 2-5 vs. Alternative 1, 2001
LOD

4.45-33 Percentage difference in simulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on FDM estimated salinity for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-34 Simulated monthly average electrical conductivity (uS/cm) at Martinez/Benicia,
DSM2 results for Alternative 1, 2001 LOD

4.4.5-35 Difference in simulated monthly average electrical conductivity (%) at
Martinez/Benicia, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-36 Difference in simulated monthly average electrical conductivity (%) at
Martinez/Benicia, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-37 Simulated monthly average electrical conductivity (uS/cm) at Chipps Island,
DSM2 results for Alternative 1, 2001 LOD

4.45-38 Difference in ssmulated monthly average electrical conductivity (%) at Chipps
Island, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-39 Difference in simulated monthly average electrical conductivity (%) at Chipps
Island, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-40 Simulated monthly average electrical conductivity (uS/cm) at Collinsville, DSM2
results for Alternative 1, 2001 LOD

4.4.5-41 Difference in smulated monthly average electrical conductivity (%) at
Collinsville, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.45-42 Difference in simulated monthly average electrical conductivity (%) at
Collinsville, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-43 Simulated monthly average electrical conductivity (uS/cm) at Jersey Point, DSM2
results for Alternative 1, 2001 LOD

4.4.5-44 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD
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4.4.5-45 Difference in ssmulated monthly average electrical conductivity (%) at Jersey
Point, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-46 Simulated monthly average electrical conductivity (uS/cm) in Barker Slough at
North Bay Aqueduct Intake, DSM2 results for Alternative 1, 2001 LOD

4.45-47 Difference in simulated monthly average electrical conductivity (%) in Barker
Slough at North Bay Aqueduct Intake, DSM2 results for Alternatives 2-5 vs.
Alternative 1, 2001 LOD

4.4.5-48 Difference in simulated monthly average electrical conductivity (%) in Barker
Slough at North Bay Aqueduct Intake, DSM2 results for Alternative 6 vs.
Alternative 1, 2001 LOD

4.4.5-49 Simulated monthly average electrical conductivity (uS/cm) at Rock Slough
Entrance at Old River, DSM2 results for Alternative 1, 2001 LOD

4.4.5-50 Difference in ssmulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, DSM2 results for Alternatives 2-5 vs. Alternative
1, 2001 LOD

4.45-51 Difference in ssimulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, DSM2 results for Alternative 6 vs. Alternative 1,
2001 LOD

4.45-52 Simulated monthly average electrical conductivity (uS/cm) at Old River at
CCWD's Los Vagueros intake, DSM2 results for Alternative 1, 2001 LOD

4.4.5-53 Difference in simulated monthly average electrical conductivity (%) at Old River
at CCWD's Los Vagueros intake, DSM2 results for Alternatives 2-5 vs.
Alternative 1, 2001 LOD

4.45-54 Difference in ssmulated monthly average electrical conductivity (%) at Old River
at CCWD's Los Vagueros intake, DSM2 results for Alternative 6 vs. Alternative
1, 2001 LOD

4.4.5-55 Simulated monthly average electrical conductivity (uS/cm) at Tracy Pumping
Plant, DSM2 results for Alternative 1, 2001 LOD

4.4.5-56 Difference in simulated monthly average electrical conductivity (%) at Tracy
Pumping Plant, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-57 Difference in simulated monthly average electrical conductivity (%) at Tracy
Pumping Plant, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD
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4.4.5-58

4.4.5-59

4.4.5-60

4.4.5-61

4.4.5-62

4.4.5-63

4.4.5-64

4.4.5-65

4.4.5-66

4.4.5-67

4.4.5-68

4.4.5-69

4.4.5-70

Simulated monthly average electrical conductivity (uS/cm) at Clifton Court
Forebay, DSM2 results for Alternative 1, 2001 LOD

Difference in simulated monthly average electrical conductivity (%) at Clifton
Court Forebay, DSM2 results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

Difference in simulated monthly average electrical conductivity (%) at Clifton
Court Forebay, DSM2 results for Alternative 6 vs. Alternative 1, 2001 LOD

Simulated running annual average bromate concentration (ug/L) for source water
from Rock Slough Entrance at Old River, based on DSM2 estimated salinity for
Alternative 1, 2001 LOD

Difference in simulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on DSM?2 estimated
salinity for Alternatives 2-5 vs. Alternative 1, 2001 LOD

Difference in simulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on DSM?2 estimated
salinity for Alternative 6 vs. Alternative 1, 2001 LOD

Simulated running annual average total trihalomethanes concentration (ug/L) for
source water from Rock Slough Entrance at Old River, based on DSM?2 estimated
salinity for Alternative 1, 2001 LOD

Percentage difference in simulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on DSM2 estimated salinity for Alternatives 2-5 vs. Alternative 1, 2001
LOD

Percentage difference in simulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on DSM2 estimated salinity for Alternative 6 vs. Alternative 1, 2001 LOD

Simulated monthly average electrical conductivity (mS/cm) at Martinez/Benicia,
G-model resultsfor Alternative 1, 2001 LOD

Difference in smulated monthly average electrical conductivity (%) at
Martinez/Benicia, G-model results for Alternatives 2-5 vs. Alternative 1, 2001
LOD

Difference in smulated monthly average electrical conductivity (%) at
Martinez/Benicia, G-modd results for Alternative 6 vs. Alternative 1, 2001 LOD

Simulated monthly average electrical conductivity (mS/cm) at Chipps Island, G-
model results for Alternative 1, 2001 LOD
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4.45-71 Difference in simulated monthly average electrical conductivity (%) at Chipps
Island, G-model results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

44572 Difference in ssmulated monthly average electrical conductivity (%) at Chipps
Island, G-model results for Alternative 6 vs. Alternative 1, 2001 LOD

4.45-73 Simulated monthly average electrical conductivity (mS/cm) at Collinsville, G-
model results for Alternative 1, 2001 LOD

4.45-74 Difference in smulated monthly average electrical conductivity (%) at
Collinsville, G-model results for Alternatives 2-5 vs. Alternative 1,2001 LOD

4.4.5-75 Difference in simulated monthly average electrical conductivity (%) at
Collinsville, G-model results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-76 Simulated monthly average electrical conductivity (mS/cm) at Jersey Point, G-
model results for Alternative 1, 2001 LOD

4.45-77 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, G-model results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.45-78 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, G-model results for Alternative 6 vs. Alternative 1, 2001 LOD

4.4.5-79 Simulated monthly average chloride concentration (mg/L) at Contra Costa Canal
at Pumping Plant No.1, G-model results for Alternative 1, 2001 LOD

4.4.5-80 Difference in simulated monthly average chloride concentration (%) at Contra
Costa Canal at Pumping Plant No.1, G-model results for Alternatives 2-5 vs.
Alternative 1, 2001 LOD

4.4.5-81 Difference in simulated monthly average chloride concentration (%) at Contra
Costa Canal at Pumping Plant No.1, G-model results for Alternative 6 vs.
Alternative 1, 2001 LOD

4.4.5-82 Simulated monthly average electrical conductivity (uS/cm) at Jersey Point, ANN
results for Alternative 1, 2001 LOD

4.4.5-83 Difference in ssmulated monthly average electrical conductivity (%) at Jersey
Point, ANN results for Alternatives 2-5 vs. Alternative 1, 2001 LOD

4.4.5-84 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, ANN results for Alternative 6 vs. Alternative 1, 2001 LOD
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4.4.5-85 Simulated monthly average electrical conductivity (uS/cm) at Rock Slough
Entrance at Old River,ANN results for Alternative 1, 2001 LOD

4.4.5-86 Difference in simulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, ANN results for Alternatives 2-5 vs. Alternative 1,
2001 LOD

4.4.5-87 Difference in simulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, ANN results for Alternative 6 vs. Alternative 1,
2001 LOD

4.4.5-88 Simulated X2 position (km), Alternative 1, 2001 LOD

4.4.5-89 Simulated X2 position (km), Alternatives 2-5 minus Alternative 1, 2001 LOD

4.4.5-90 Simulated X2 position (km), Alternative 6 minus Alternative 1, 2001 LOD

4.4.6-1 Simulated monthly average chloride concentration (mg/L) at Martinez/Benicia,
FDM resultsfor Alternative 1, 2020 LOD

4.4.6-2 Difference in ssmulated monthly average chloride concentration (%) at
Martinez/Benicia, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-3 Difference in simulated monthly average chloride concentration (%) at
Martinez/Benicia, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-4 Simulated monthly average chloride concentration (mg/L) at Chipps Island, FDM
results for Alternative 1, 2020 LOD

4.4.6-5 Difference in simulated monthly average chloride concentration (%) at Chipps
Island, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-6 Difference in ssmulated monthly average chloride concentration (%) at Chipps
Island, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-7 Simulated monthly average chloride concentration (mg/L) at Collinsville, FDM
results for Alternative 1, 2020 LOD

4.4.6-8 Difference in ssmulated monthly average chloride concentration (%) at
Collinsville, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-9 Difference in simulated monthly average chloride concentration (%) at
Collinsville, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD
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4.4.6-10 Simulated monthly average chloride concentration (mg/L) at Jersey Point, FDM
results for Alternative 1, 2020 LOD

4.4.6-11 Difference in simulated monthly average chloride concentration (%) at Jersey
Point, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-12 Difference in ssmulated monthly average chloride concentration (%) at Jersey
Point, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-13 Simulated monthly average chloride concentration (mg/L) at Prisoners Point,
FDM resultsfor Alternative 1, 2020 LOD

4.4.6-14 Difference in smulated monthly average chloride concentration (%) at Prisoners
Point, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-15 Difference in simulated monthly average chloride concentration (%) at Prisoners
Point, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-16 Simulated monthly average chloride concentration (mg/L) at Rock Slough
Entrance at Old River, FDM results for Alternative 1, 2020 LOD

4.4.6-17 Difference in simulated monthly average chloride concentration (%) at Rock
Slough Entrance at Old River, FDM results for Alternatives 2-5 vs. Alternative 1,
2020 LOD

4.4.6-18 Difference in simulated monthly average chloride concentration (%) at Rock
Slough Entrance at Old River, FDM results for Alternative 6 vs. Alternative 1,
2020 LOD

4.4.6-19 Simulated monthly average chloride concentration (mg/L) at Old River at
CCWD's Los Vagueros intake, FDM results for Alternative 1, 2020 LOD

4.4.6-20 Difference in simulated monthly average chloride concentration (%) at Old River
at CCWD's Los Vagueros intake, FDM results for Alternatives 2-5 vs. Alternative
1,2020 LOD

4.4.6-21 Difference in simulated monthly average chloride concentration (%) at Old River
at CCWD's Los Vagueros intake, FDM results for Alternative 6 vs. Alternative 1,
2020 LOD

4.4.6-22 Simulated monthly average chloride concentration (mg/L) at Tracy Pumping
Plant, FDM resultsfor Alternative 1, 2020 LOD

4.4.6-23 Difference in simulated monthly average chloride concentration (%) at Tracy
Pumping Plant, FDM results for Alternatives 2-5 vs. Alternative 1, 2020 LOD
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4.4.6-24

4.4.6-25

4.4.6-26

4.4.6-27

4.4.6-28

4.4.6-29

4.4.6-30

4.4.6-31

4.4.6-32

4.4.6-33

4.4.6-34

4.4.6-35

4.4.6-36

Difference in smulated monthly average chloride concentration (%) at Tracy
Pumping Plant, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

Simulated monthly average chloride concentration (mg/L) at Clifton Court
Forebay, FDM resultsfor Alternative 1, 2020 LOD

Difference in simulated monthly average chloride concentration (%) at Clifton
Court Forebay, FDM resultsfor Alternatives 2-5 vs. Alternative 1, 2020 LOD

Difference in simulated monthly average chloride concentration (%) at Clifton
Court Forebay, FDM results for Alternative 6 vs. Alternative 1, 2020 LOD

Simulated running annual average bromate concentration (ug/L) for source water
from Rock Slough Entrance at Old River, based on FDM estimated salinity for
Alternative 1, 2020 LOD

Difference in ssmulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternatives 2-5 vs. Alternative 1, 2020 LOD

Difference in ssmulated running annual average bromate concentration (%) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternative 6 vs. Alternative 1, 2020 LOD

Simulated running annual average total trihalomethanes concentration (ug/L) for
source water from Rock Slough Entrance at Old River, based on FDM estimated
salinity for Alternative 1, 2020 LOD

Percentage difference in simulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on FDM estimated salinity for Alternatives 2-5 vs. Alternative 1, 2020
LOD

Percentage difference in simulated running annual average total trihalomethanes
concentration (%) for source water from Rock Slough Entrance at Old River,
based on FDM estimated salinity for Alternative 6 vs. Alternative 1, 2020 LOD

Simulated monthly average electrical conductivity (mS/cm) at Martinez/Benicia,
G-model results for Alternative 1, 2020 LOD

Difference in simulated monthly average electrical conductivity (%) at
Martinez/Benicia, G-model results for Alternatives 2-5 vs. Alternative 1, 2020
LOD

Difference in simulated monthly average electrical conductivity (%) at
Martinez/Benicia, G-model results for Alternative 6 vs. Alternative 1, 2020 LOD
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4.4.6-37 Simulated monthly average electrical conductivity (mS/cm) at Chipps Island, G-
model results for Alternative 1, 2020 LOD

4.4.6-38 Difference in simulated monthly average electrical conductivity (%) at Chipps Island, G-
model results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-39 Difference in ssmulated monthly average electrical conductivity (%) at Chipps
Island, G-model results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-40 Simulated monthly average electrical conductivity (mS/cm) at Collinsville, G-
model resultsfor Alternative 1, 2020 LOD

4.4.6-41 Difference in smulated monthly average electrical conductivity (%) at
Collinsville, G-model results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-42 Difference in simulated monthly average electrical conductivity (%) at
Collinsville, G-model results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-43 Simulated monthly average electrical conductivity (mS/cm) at Jersey Point, G-
model results for Alternative 1, 2020 LOD

4.4.6-44 Difference in ssmulated monthly average electrical conductivity (%) at Jersey
Point, G-model results for Alternatives 2-5 vs. Alternative 1, 2020 LOD

4.4.6-45 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, G-model results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-46 Simulated monthly average chloride concentration (mg/L) at Contra Costa Canal
at Pumping Plant No.1, G-model results for Alternative 1, 2020 LOD

4.4.6-47 Difference in simulated monthly average chloride concentration (%) at Contra
Costa Canal at Pumping Plant No.1, G-model results for Alternatives 2-5 vs.
Alternative 1, 2020 LOD

4.4.6-48 Difference in simulated monthly average chloride concentration (%) at Contra
Costa Canal at Pumping Plant No.1, G-model results for Alternative 6 vs.
Alternative 1, 2020 LOD

4.4.6-49 Simulated monthly average electrical conductivity (uS/cm) at Jersey Point, ANN
results for Alternative 1, 2020 LOD

4.4.6-50 Difference in simulated monthly average electrical conductivity (%) at Jersey
Point, ANN results for Alternatives 2-5 vs. Alternative 1, 2020 LOD
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4.4.6-51 Difference in smulated monthly average electrical conductivity (%) at Jersey
Point, ANN results for Alternative 6 vs. Alternative 1, 2020 LOD

4.4.6-52 Simulated monthly average electrical conductivity (uS/cm) at Rock Slough
Entrance at Old River, ANN results for Alternative 1, 2020 LOD

4.4.6-53 Difference in simulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, ANN results for Alternatives 2-5 vs. Alternative 1,
2020 LOD

4.4.6-54 Difference in simulated monthly average electrical conductivity (%) at Rock
Slough Entrance at Old River, ANN results for Alternative 6 vs. Alternative 1,
2020 LOD

4.4.6-55 Simulated X2 position (km), Alternative 1, 2020 LOD

4.4.6-56 Simulated X2 position (km), Alternatives 2-5 minus Alternative 1, 2020 LOD

4.4.6-57 Simulated X2 position (km), Alternative 6 minus Alternative 1, 2020 LOD

54.1-1 Simulated Water Temperature Data for the Trinity River, Alternative 1, 2001
LOD

54.1-2 Simulated Change in Water Temperature for the Trinity River, Alternatives 2-5,
2001 LOD

5.4.1-3 Simulated Change in Water Temperature for the Trinity River, Alternative 6,
2001 LOD

54.1-4 Frequency of Change in Water Temperature in the Trinity River According to
Water Y ear Type (Comparison of Alternatives 2-5, 2001 LOD and Alternative 1,
2001 LOD)

54.1-5 Frequency of Change in Water Temperature in the Trinity River According to
Water Y ear Type (Comparison of Alternative 6, 2001 LOD and Alternative 1,
2001 LOD)

54.1-6 Simulated Water Temperature Data for the Sacramento River at Keswick Dam,
Alternative 1, 2001 LOD

54.1-7 Simulated Change in Water Temperature for the Sacramento River at Keswick
Dam, Alternatives 2-5, 2001 LOD

54.1-8 Simulated Change in Water Temperature for the Sacramento River at Keswick
Dam, Alternatives 6, 2001 LOD

54.1-9 Frequency of Change in Water Temperature in the Sacramento River at Keswick
Dam According to Water Y ear Type (Comparison of Alternatives 2-5, 2001 LOD
and Alternative 1, 2001 LOD)

Freeport Regional Water Project Tables-39 July 2003

Draft EIR/EIS

Modeling Technical Appendix



5.4.1-10 Frequency of Change in Water Temperature in the Sacramento River at Keswick
Dam According to Water Y ear Type (Comparison of Alternative 6, 2001 LOD
and Alternative 1, 2001 LOD)

54.1-11 Simulated Water Temperature Data for the Sacramento River at Ben Bridge,
Alternative 1, 2001 LOD

54.1-12 Simulated Change in Water Temperature for the Sacramento River at Ben Bridge,
Alternatives 2-5, 2001 LOD

5.4.1-13 Simulated Change in Water Temperature for the Sacramento River at Ben Bridge,
Alternative 6, 2001 LOD

54.1-14 Frequency of Change in Water Temperature in the Sacramento River at Bend
Bridge According to Water Y ear Type (Comparison of Alternatives 2-5, 2001
LOD and Alternative 1, 2001 LOD)

5.4.1-15 Frequency of Change in Water Temperature in the Sacramento River at Bend
Bridge According to Water Y ear Type (Comparison of Alternative 6, 2001 LOD
and Alternative 1, 2001 LOD)

5.4.1-16 Simulated Water Temperature Data for the Sacramento River at Red Bluff
Diversion Dam, Alternative 1, 2001 LOD

5.4.1-17 Simulated Change in Water Temperature for the Sacramento River at Red Bluff
Diversion Dam, Alternatives 2-5, 2001 LOD

5.4.1-18 Simulated Change in Water Temperature for the Sacramento River at Red Bluff
Diversion Dam, Alternative 6, 2001 LOD

5.4.1-19 Frequency of Change in Water Temperature in the Sacramento River at Red Bluff
Diversion Dam According to Water Y ear Type (Comparison of Alternatives 2-5,
2001 LOD and Alternative 1, 2001 LOD)

5.4.1-20 Frequency of Change in Water Temperature in the Sacramento River at Red Bluff
Diversion Dam According to Water Y ear Type (Comparison of Alternative 6,
2001 LOD and Alternative 1, 2001 LOD)

54.1-21 Simulated Water Temperature Data for the Feather River below Thermalito,
Alternative 1, 2001 LOD

54.1-22 Simulated Change in Water Temperature for the Feather River below Thermalito,
Alternatives 2-5, 2001 LOD

5.4.1-23 Simulated Change in Water Temperature for the Feather River below Thermalito,
Alternative 6, 2001 LOD

5.4.1-24 Frequency of Change in Water Temperature in the Feather River below
Thermalito According to Water Y ear Type (Comparison of Alternatives 2-5, 2001
LOD and Alternative 1, 2001 LOD)

5.4.1-25 Frequency of Change in Water Temperature in the Feather River below
Thermalito According to Water Y ear Type (Comparison of Alternative 6, 2001
LOD and Alternative 1, 2001 LOD)
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5.4.1-26

5.4.1-27

5.4.1-28

5.4.1-29

5.4.1-30

5.4.2-1

5.4.2-2

5.4.2-3

5.4.2-4

5511

5.5.1-2

5.5.1-3

5.5.1-4

5.5.1-5

Simulated Water Temperature Data for the American River, Alternative 1, 2001
LOD

Simulated Change in Water Temperature for the American River, Alternatives 2-
5,2001 LOD

Simulated Change in Water Temperature for the American River, Alternative 6,
2001 LOD

Frequency of Change in Water Temperature in the American River at Sunrise
According to Water Y ear Type (Comparison of Alternatives 2-5, 2001 LOD and
Alternative 1, 2001 LOD)

Frequency of Change in Water Temperature in the American River at Sunrise
According to Water Y ear Type (Comparison of Alternative 6, 2001 LOD and
Alternative 1, 2001 LOD)

Simulated Chinook Salmon Egg Mortality (%) in the Trinity River for Alternative
1 and Change in Percentage for Alternatives 2-5 and Alternative 6, 2001 LOD

Simulated Chinook Salmon Egg Mortality (%) in the Sacramento River for
Alternative 1 and Change in Percentage for Alternatives 2-5 and Alternative 6,
2001 LOD

Simulated Chinook Salmon Egg Mortality (%) in the Feather River for
Alternative 1 and Change in Percentage for Alternatives 2-5 and Alternative 6,
2001 LOD

Simulated Chinook Salmon Egg Mortality (%) in the American River for
Alternative 1 and Change in Percentage for Alternatives 2-5 and Alternative 6,
2001 LOD

Simulated Water Temperature Data for the Trinity River, Alternative 1, 2020
LOD

Simulated Change in Water Temperature for the Trinity River, Alternatives 2-5,
2020 LOD

Simulated Change in Water Temperature for the Trinity River, Alternative 6,
2020 LOD

Frequency of Change in Water Temperature in the Trinity River According to
Water Year Type (Comparison of Alternatives 2-5, 2020 LOD and Alternative 1,
2001 LOD)

Frequency of Change in Water Temperature in the Trinity River According to
Water Y ear Type (Comparison of 2020 Alternative 6, 2020 LOD and Alternative
1,2001 LOD)
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55.1-6 Simulated Water Temperature Data for the Sacramento River at Keswick Dam,
Alternative 1, 2020 LOD

55.1-7 Simulated Change in Water Temperature for the Sacramento River at Keswick
Dam, Alternatives 2-5, 2020 LOD

55.1-8 Simulated Change in Water Temperature for the Sacramento River at Keswick
Dam, Alternatives 6, 2020 LOD

55.1-9 Frequency of Change in Water Temperature in the Sacramento River at Keswick
Dam According to Water Y ear Type (Comparison of Alternatives 2-5, 2020 LOD
and Alternative 1, 2001 LOD)

5.5.1-10 Frequency of Change in Water Temperature in the Sacramento River at Keswick
Dam According to Water Y ear Type (Comparison of Alternative 6, 2020 LOD
and Alternative 1, 2001 LOD)

55.1-11 Simulated Water Temperature Data for the Sacramento River at Ben Bridge,
Alternative 1, 2020 LOD

55.1-12 Simulated Change in Water Temperature for the Sacramento River at Ben Bridge,
Alternatives 2-5, 2020 LOD

55.1-13 Simulated Change in Water Temperature for the Sacramento River at Ben Bridge,
Alternative 6, 2020 LOD

55.1-14 Frequency of Change in Water Temperature in the Sacramento River at Bend
Bridge According to Water Y ear Type (Comparison of Alternatives 2-5, 2020
LOD and Alternative 1, 2001 LOD)

5.5.1-15 Frequency of Change in Water Temperature in the Sacramento River at Bend
Bridge According to Water Y ear Type (Comparison of Alternative 6, 2020 LOD
and Alternative 1, 2001 LOD)

5.5.1-16 Simulated Water Temperature Data for the Sacramento River at Red Bluff
Diversion Dam, Alternative 1, 2020 LOD

55.1-17 Simulated Change in Water Temperature for the Sacramento River at Red Bluff
Diversion Dam, Alternatives 2-5, 2020 LOD

5.5.1-18 Simulated Change in Water Temperature for the Sacramento River at Red Bluff
Diversion Dam, Alternative 6, 2020 LOD

5.5.1-19 Freguency of Change in Water Temperature in the Sacramento River at Red Bluff
Diversion Dam According to Water Y ear Type (Comparison of Alternatives 2-5,
2020 LOD and Alternative 1, 2001 LOD)

5.5.1-20 Frequency of Change in Water Temperature in the Sacramento River at Red Bluff
Diversion Dam According to Water Y ear Type (Comparison of Alternative 6,
2020 LOD and Alternative 1, 2001 LOD)

55.1-21. Simulated Water Temperature Data for the Feather River below Thermalito,
Alternative 1, 2020 LOD
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5.5.1-22

5.5.1-23.

5.5.1-24

5.5.1-25

5.5.1-26

5.5.1-27

5.5.1-28

5.5.1-29

5.5.1-30

55.2-1

55.2-2

5.5.2-3

55.2-4

6.2-1

Simulated Change in Water Temperature for the Feather River below Thermalito,
Alternatives 2-5, 2020 LOD

Simulated Change in Water Temperature for the Feather River below Thermalito,
Alternative 6, 2020 LOD

Frequency of Change in Water Temperature in the Feather River below
Thermalito According to Water Y ear Type (Comparison of Alternatives 2-5, 2020
LOD and Alternative 1, 2001 LOD)

Frequency of Change in Water Temperature in the Feather River below
Thermalito According to Water Y ear Type (Comparison of Alternative 6, 2020
LOD and Alternative 1, 2001 LOD)

Simulated Water Temperature Data for the American River, Alternative 1, 2020
LOD

Simulated Change in Water Temperature for the American River, Alternatives 2-
5,2020 LOD

Simulated Change in Water Temperature for the American River, Alternative 6,
2020 LOD

Frequency of Change in Water Temperature in the American River at Sunrise
According to Water Y ear Type (Comparison of Alternatives 2-5, 2020 LOD and
Alternative 1, 2001 LOD)

Frequency of Change in Water Temperature in the American River at Sunrise
According to Water Y ear Type (Comparison of Alternative 6, 2020 LOD and
Alternative 1, 2001 LOD)

Simulated Chinook Salmon Egg Mortality (%) in the Trinity River for Alternative
1, 2001 LOD and Change in Percentage for Alternative 1, Alternatives 2-5, and
Alternative 6, 2020 LOD

Simulated Chinook Salmon Egg Mortality (%) in the Sacramento River for
Alternative 1, 2001 LOD and Change in Percentage for Alternative 1,
Alternatives 2-5, and Alternative 6, 2020 LOD

Simulated Chinook Salmon Egg Mortality (%) in the Feather River for
Alternative 1, 2001 LOD and Change in Percentage for Alternative 1,
Alternatives 2-5, and Alternative 6, 2020 LOD

Simulated Chinook Salmon Egg Mortality (%) in the American River for
Alternative 1, 2001 LOD and Change in Percentage for Alternative 1,
Alternatives 2-5, and Alternative 6, 2020 LOD

Simulated Monthly Average Total System Energy at Plant and at Load Center,
Alternative 1, 2001 LOD and 2020 LOD
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6.2-2 Simulated Monthly Average Total System Energy at Individual Plants,
Alternative 1, 2001 LOD

6.2-3 Simulated Monthly Average Total System Energy at Individual Plants,
Alternative 1, 2020 LOD

6.2-4 Simulated Monthly Average Total System Energy at Plant and at L oad Center,
Alternatives 2-5, 2001 and 2020 LOD

6.2-5 Simulated Monthly Average Total System Energy at Individual Plants,
Alternatives 2-5, 2001 LOD

6.2-6 Simulated Monthly Average Total System Energy at Individual Plants,
Alternatives 2-5, 2020 LOD

6.2-7 Simulated Monthly Average Total System Energy at Plant and at Load Center,
Alternative 6, 2001 and 2020 LOD

6.2-8 Simulated Monthly Average Total System Energy at Individual Plants
Alternative 6, 2001 LOD

6.2-9 Simulated Monthly Average Total System Energy at Individual Plants
Alternative 6, 2020 LOD
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1. Introduction

This appendix provides documentation for the computer simulations performed for the Freeport
Regional Water Project (FRWP) EIR/EIS. The modeling described in this appendix was used to
assess the potential effects of project aternatives, including those on river flow, reservoir storage,
surface water deliveries, water quality, water temperature, salmon mortality, and hydroelectric
power generation. The simulations were performed using a set of computer models that are
described in this appendix. Assumptions used for the modeling studies, the inter-relationships
between models, and the simulation results supporting the impact assessment in the body of the
Draft EIR/EIS are also included in this appendix.

The models used to assess impacts of the FRWP alternatives are the best and most appropriate
modeling tools available at the time this work was performed. Many of these same models are
being used in other environmental impact assessments currently underway in the region and are
being applied in the same way.

At the core of the modeling effort for the FRWP EIR/EIS is use of CALSIM 11, a general-purpose
planning model developed jointly by the California Department of Water Resources (DWR) and
the United States Bureau of Reclamation (USBR) for simulating operation of California’ s water
resources system, specifically the Central Valley Project (CVP) and the State Water Project
(SWP). Theversion of CALSIM |1 used for the FRWP DEIR/EIS is the same as currently being
used by USBR for the Long-Term CV P Operations Criteria and Plan (OCAP), a description and
assessment of USBR’ s operations policies for the northern California divisions of the CVP.
CALSIM I studies for the FRWP EIR/EIS were prepared interactively with EBMUD’ s reservoir
operation model, EBMUDSIM, and SCWA’s water allocation model. A daily simulation model
of Pardee Reservoir and Camanche Reservoir operations was also utilized to assist in the
refinement and evaluation of Alternative 6, which included enlarging of Pardee Reservoir.

River flow results from the CALSIM |1 studies were used to simulate water quality within the
Sacramento/San Joaguin Delta utilizing the Fisher Delta Model (FDM). Delta Simulation Model
Il (DSM2), a hydrodynamic and water quality model developed by DWR, and the empirical G-
model were utilized to confirm the FDM modeling results. Water quality effects of worst case
reverse flow eventsin the Sacramento River near the FRWA intake were simulated using ariver
transport model developed for use in evaluation of the Sacramento Regional Wastewater
Treatment Plant Master Plan.

CALSIM II river flow and reservoir storage results were used asinput to USBR’ s temperature
models, which were used to simulate water temperature in key surface water bodies within north
and central California. USBR’s salmon mortality model was used to estimate potential Chinook
salmon spawning losses for each project alternative. Both the FRWP analyses and the CVP
OCAP used the same versions of the temperature and the salmon mortality models.

Hydroelectric power generation potentially affected by the FRWP aternatives was simulated
using LongTermGen, a model recently developed by the Western Area Power Administration
(WAPA). LongTermGen was specifically designed to utilize results from CALSIM I1.
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1.1 APPENDIX ORGANIZATION

Section 2 of this appendix provides an overview of the modeling methodology, the alternatives
evaluated, and the appropriate use of the modeling results. Detailed discussion of the modeling is
provided in the sections of the appendix that follow.

Surface water and reservoir operations modeling is the subject of Section 3. This section of the
appendix describes the models used to simulate hydrologic impacts of the project aternatives,
how the models interacted, and the general and project-specific assumptions made. The key
results of the hydrologic modeling are presented in a series of figures and tables.

Deltawater quality modeling methodology, issues and results are contained in Section 4.

Section 5 describes the temperature and salmon mortality modeling, and includes al results of
thiswork that were utilized in the assessment of fishery impacts.

Modeling of CVP hydroelectric power generation is described in Section 6.

Attachment A isatask report summarizing the modeling of worst case reverse flow events for the

Sacramento River near the proposed FRWP intake.

1.2

MODELING TEAM

A blended team of modeling experts composed of FRWA member agency staff and consultants
performed the modeling for the FRWP DEIR/EIS. Members of that team are listed in Table 1.2-

1
Table 1.2-1. FRWP modeling team members
Organization Member Principal Responsibility
CH2M HILL Robert Tull CALSIM Il, DSM2, LongTermGen
Randy Ritzema CALSIM |1, LongTermGen
Rob L eaf CALSIM 11
Kyle Winslow DSM2
EBMUD Mark Bluestein Modeling team manager
K.T. Shum Deltawater quality modeling
John Skinner EBMUDSIM
AnaUlloa EBMUDSIM
Kevin Richards EBMUDSIM
Edward Chang CALSIM Il, EBMUDSIM
Flow Science Susan Paulsen Sacramento River transport model
Jones & Stokes Russ Brown M okelumne reservoirs daily model
Montgomery Watson Harza | Jon Goetz SCWA conjunctive water operations model
SCWA Jim Peifer SCWA modeling manager
USBR Russ Y aworsky Temperature and salmon mortality models,
CALSIM 11
Freeport Regional Water Project 1-2 July 2003
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FRWP modeling was done in close coordination with the modeling prepared for the preliminary
working draft of the CVP OCAP. This coordination was facilitated by having team members
who worked on both efforts. CH2M HILL modeling staff performing the FRWA modeling also
worked closely with DWR and USBR in the development and release of the September 2002
CALSIM Il Benchmark Study version 2.0 and on the development of the Benchmark Study
Update version 2.1 that was used to perform the modeling for the FRWP and preliminary working
draft of the CVP OCAP. Rob Tull and Rob Leaf conducted a major portion of the CALSIM 11
modeling used as the basis for the preliminary working draft of the CVP OCAP. Russ Y aworsky,
reviewed all FRWP CALSIM 11 studies, and prepared the water temperature and salmon mortality
modeling for both the FRWP and CVP OCAP.
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2. Modeling Methodology Overview

The potentia effects of the FRWP and alternatives on California’ s surface water system were
evaluated using a suite of state-of-the-art computer simulation models. This section provides an
introduction to how these simulations were performed. In-depth discussion of each modeling
tool, including assumptions and results, is provided in the following sections of this appendix.

The operation of the simulation models used for the FRWP analyses were linked through the
exchange of information between the models. Figure 2-1 displaysin ageneral sense how the
modelsinteracted. The appendix section containing detail for each model is also indicated.

1 1
< > SCWA
EBMUDSIM 2 CALSIM 11 4 Water Allocation
(Section 3.1.2) P (Section3.1.1) > Model
3 5 (Section 3.1.4)
4> <7
6 10
718
©
y vy
Delta
Water Quality Hydr oelectric Power Temperature
Models M odel Models
(Section 4) (Section 6) (Section 5.1)
Kg{ 11
1. CVPM&I delivery alocations
2. Mokelumne River flow to Delta
3. EBMUD CVP dédlivery schedule Salmon
4. Deltaexcess availahility Mortality
5. SCWA surface water delivery schedule M odel
6. Deltainflows, outflow and exports (Section 5.2)
7. CVPddiveries
8. Reservoir releases
9. Reservoir storage
10. Stream flows
11. Stream temperatures
Figure2-1 Information Exchange Between FRWP Simulation M odels
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2.1 SURFACE WATER AND RESERVOIR OPERATIONS MODELING

The first modeling step was to simulate the hydrologic effects of the proposed project and
aternatives on the surface water system. This system is composed of both natural water bodies
(rivers and streams) and constructed facilities (reservoirs and diversions). Hydrologic effects
include changes in stream flow, reservoir levels, and water deliveries. Water isahighly valued
resource in California. Consequently the hydrologic system within the potential zone of influence
of the FRWP is managed carefully to provide for multiple beneficial uses of water; including
aquatic habitat, water supply, power production, and recreation. Therefore the hydrologic models
used for this analysis must take into account and integrate many water supply priorities and
constraints.

2.1.1 CVP/SWP System

The Central Valley Project (CVP) operated by the US Bureau of Reclamation (USBR) and the
State Water Project (SWP) operated by the California Department of Water Resources (DWR)
constitute the bulk of the water supply in California and have the most significance on surface-
water-related environmental considerations.

The current planning model used by DWR and USBR is CALSIM 11, a general-purpose
simulation model of the combined CVP/SWP systems, aswell as a host of smaller water supply
entities with which the CVP/SWP systems interact. A geographically comprehensive model,
CALSIM I1 includes the Sacramento River basin, the San Joaquin River basin, and the Delta, as
well as portions of the Tulare Basin and Southern California. The model was developed jointly
by DWR and USBR, and replaces DWRSIM and PROSIM, earlier hydrologic planning models
for the CVP/ISWP systems. CALSIM Il provides a platform for assessing changes in Delta water
quality and water supply operations of the CVP and SWP projects.

2.1.2 EBMUD System

The East Bay Municipa Utilities District (EBMUD) currently owns two reservoirs within the
Mokelumne River watershed (Pardee and Camanche Reservoirs) and operates them to provide on
average 95% of its current water supply, as well as meet downstream environmental and water
supply requirements. To increase the dry-year supply reliability of its water supply system and
provide greater operational flexibility, EBMUD is proposing to enhance this system by accessing
CVP contract water from the Sacramento River through a diversion at Freeport. Asan aternative
to this approach, the modeling explores enlarging Pardee Reservoir to increase the yield of
EBMUD’s Mokelumne River water supply.

EBMUDSIM isthe planning model used by EBMUD for simulating its Mokelumne River system
(i.e. operational decisions and constraints for Pardee Reservoir, Camanche Reservoir, the
Mokelumne River, and the Mokelumne Aqueduct; as well as EBMUD demands). Because it
allows for more detailed analysis of Mokelumne system operations, EBMUDSIM was used to
model the Mokelumne River system for the FRWP studies, instead of the more generalized
representation of the systemin CALSIM [I. EBMUDSIM was also used to determine the timing
of EBMUD’s diversions at Freeport, taking into account the provisions of EBMUD’ s amendatory
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CVP water supply contract. Interactions between EBMUDSIM and CALSIM Il are outlined in a
later section of this appendix.

A separate model of Pardee and Camanche Reservoir operations was used to assist in the
evaluation of project alternatives that involved enlargement of either reservoir. This spreadsheet
model, devel oped by Jones & Stokes, uses adaily time step. The daily model was not integrated
with CALSIM Il studies, but was useful for feasibility analyses and to refine operating rules.

2.1.3 SCWA System

The Sacramento County Water Agency (SCWA) currently relies on a combination of
groundwater supplies and CV P contract water from the Sacramento River, which it diverts at the
City of Sacramento’ s water treatment facility immediately downstream of the American River
confluence. SCWA is seeking to increase surface water supplies from several sources to both
meet increasing water demands within its jurisdiction and to ensure sustainable groundwater
yieldsin the future. SCWA proposes to accomplish thisgoal by adding adiversion at Freeport on
the Sacramento River. SCWA's ability to operate its surface water and groundwater supplies
conjunctively will give SCWA the flexibility to divert more of its surface water in wet years
when impacts to other water users and environmental interests are minimized.

Utilizing adiversion at Freeport offers SCWA access to the remainder of its current CVP “Fazio”
contract amount (15 TAF/yr), presently limited by the existing biological opinion. CVP contract
water reassigned from the Sacramento Municipal Utility District, up to an additional 30 TAF/yr,
would also be diverted at Freeport.

A second potential supply source for SCWA is appropriative rightsto natural flows that are
available when excess water conditions exist. Excess water conditions exist when releases from
upstream reservoirs plus unregulated flow exceed existing legal uses of water in the Sacramento
Basin, including water required to meet Sacramento-San Joaquin Delta water quality standards,
plus exports.

A third SCWA surface water supply source is* Other Water” obtained through transfers or an
additional appropriation of water. Inthe CALSIM Il model, “Other Water” is not limited to
appropriations when excess water conditions exist, but also includes diversions of unregulated
flow when there are balanced water conditions. Balanced water conditions exist when releases
from upstream reservoirs plus unregul ated flow approximately equal the water supply needed to
meet legal uses of water in the Sacramento Basin, plus exports. Treating “ Other Water” in this
manner provides a“worst-case” estimate of the impact of SCWA “Other Water” diversions on
the state water resources system, since such diversions have the potential to impact CVP/SWP
operations and supplies.

A spreadsheet model developed for SCWA was utilized to determine the mix of the various
surface water supplies and groundwater, based upon diversion capacities at the two diversion
points on the Sacramento River, CVP contract allocations, and Delta Excess water availability.
These diversion patterns were then used in CALSIM |1 to estimate system changes.
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2.1.4 Modeling Framework

The surface water analysis for the FRWP involves the interaction of the three principal models
listed above. A description of the modeling methodology used for the FRWP analyses can be
found in Section 3 of this appendix. Section 3.3 specifically addresses interaction of the surface
water models.

Although CALSIM |1 includes a simplified representation of the Mokelumne River system,
EBMUDSIM provides more detailed analysis of the effects of Mokelumne River operations on
the Delta and upstream users, and captures the dynamic nature of EBMUD's operation of the
proposed FRWP diversion and the Mokelumne River system. CALSIM Il and EBMUDSIM
interact in two locations, as shown in Figure 2.1.4-1. Mokelumne River flows into the Delta,
determined using EBMUDSIM, are modeled as an inflow time seriesin CALSIM Il. The
schedule of Freeport diversions for EBMUD is aso generated by EBMUDSIM, utilizing CVP
delivery allocations determined using CALSIM |1. Diversions for EBMUD at Freeport, modeled
asan EBMUD demand patternin CALSIM 11, are conveyed to the Mokelumne Agueducts via the
Folsom South Canal. While these deliveries may affect Mokelumne River flows into the Delta,
as determined using EBMUDSIM, there are no direct return flows to the Sacramento River from
EBMUD surface diversions at Freeport.

The SCWA allocation model provides alevel of detail and control in SCWA operations that
would be difficult to obtain by modeling SCWA demands and diversion patterns directly in
CALSIM I1. Similar to the CALSIM II/EBMUDSIM interaction, output from the SCWA model
isinput into CALSIM Il as CVP and “Other Water” diversion patterns, based upon estimated
Delta Excess availability from previous CALSIM |1 results. CALSIM Il is structured to divert
Excess water, subject to availability and diversion capacity, to meet surface water demands unmet
by SCWA CVP and “Other Water”. Return flows associated with SCWA diversions are
calculated by CALSIM Il and re-enter the river downstream of the Freeport diversion.

Dueto the interactions of CALSIM |1 and the EBMUD and SCWA system models, iterations of
modeling were required for each modeling case, until the values shared by the models closed.
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2.2 WATER QUALITY MODELING FOR THE SACRAMENTO-SAN
JOAQUIN DELTA

Five water quality models were utilized to simulate potential salinity changes in the Sacramento-
San Joaquin Delta. These models, listed in order of complexity, are:

o Outflow-X2 model of Kimmerer and Monismith

e OQutflow-salinity model of the Contra Costa Water District (the “G-model”)

o Artificial Neural Network (ANN) Algorithm of the Department of Water Resources

o Fischer DeltaModel (Hugo B. Fischer, Inc.)

o DetaSimulation Model Il (DSM2) of the Department of Water Resources
The X2 model and the Artificial Neural Network are incorporated in CALSIM Il. The other
models were run separately, utilizing hydrologic output from the FRWP CALSIM Il studies.

Potential impacts of salinity on disinfection byproducts formation were estimated using two
empirical relationships based on regression of data from a pilot treatment plant.

2.3 TEMPERATURE AND SALMON MORTALITY MODELING

River flow and reservoir storage results from the hydrologic modeling, as well as historic climatic
data, were input into USBR'’ s temperature models for the Sacramento, Feather and American
Rivers. These models simulated monthly mean temperatures in key reservoirs and each of the
rivers at several locations. The temperature model utilized for the FRWP analysisisidentical to
the version used by USBR for its OCAP.

Results from the temperature modeling were used by USBR'’ s salmon mortality model. This
modeling simulated the effects of the FRWP alternatives on egg survival and early life stages of
chinook salmon.

24 HYDROELECTRIC POWER MODELING

Hydroel ectric power generated and utilized by the CVP was simulated using LongTermGen, a
spreadsheet model recently devel oped by the Western Area Power Administration. This model
utilizes output from CALSIM 1l to simulate power generation at 11 hydroelectric power plants
directly affected by operation of the CVP. The model takes into account transmission losses and
utilization of power to operate the CVP to estimate net power available for sale. USBR Central
Valley Operations has reviewed LongTermGen and approved of its use.

2.5 REVERSE FLOW MODELING FOR THE SACRAMENTO RIVER

To support screening of possible FRWP intake locations and to refine planning for project
operations, ariver transport model for the Sacramento River near Freeport was utilized. The
focus of this modeling was on two representative “worst case” reverse flow periods. The model
used was originally developed for use in the Sacramento Regional Wastewater Treatment Plant
Expansion DEIR.

Results of the reverse flow modeling included the percentage of wastewater effluent that could be
present at the FRWP intake location during the severe reverse flow events simulated, as well as
the duration of the reverse flow events.
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2.6 MODELING SCENARIOS EVALUATED FOR THE FREEPORT
REGIONAL WATER PROJECT

As described in the FRWP DEIR/EIS report, three modeling scenarios were considered in the
impact analysis. Each scenario was modeled for existing and future conditions. In combination,
thisresulted in six sets of modeling studies.

2.6.1 Alternatives

The FRWP EIR/EIS evaluates six primary alternatives. For the purposes of modeling, this
required the following three modeling cases:

Alternative 1, the "No Action" aternative, does not include the FRWP and thus represents the
state of both the EBMUD/Mokelumne and the CV P/SWP systems without operation of the
FRWP. SCWA diversions under this scenario are limited to those made at the Sacramento River
Water Treatment Plant, subject to the limitations of SCWA's current Biological Opinion for its
“Fazio” CVP contract. Alternative 1 provides a basis for comparison with the "Action"
aternatives. Alternative 1 modeling for existing conditionsisidentical to the OCAP “Today”
studies.

Alternatives 2-5 are the Joint Project alternatives, representing joint operations of EBMUD and
SCWA at the Freeport diversion. As described in Chapter 2 of the FRWP DEIR/EIS,
Alternatives 2, 3, 4 and 5 differ only in the pipeline alignment they include. Operation of these
four alternativesisidentical, so asingle modeling scenario can cover them all. Inthis modeling
case, EBMUD diverts CVP water when its forecasted reservoir storage is below the trigger set in
its amendatory CV P water supply contract. In the modeling studies for Alternatives 2-5, it has
been assumed that EBMUD diversions will be taken as early as allowable (starting on March 1,
thefirst day of the CVP contract year, March 1) and at the full rate allocated to EBMUD (100
mgd). SCWA annual diversions fluctuate based on CV P contract allocations, available excess
flows, and “ Other Water” needs.

Alternative 6 isthe SCWA Freeport/Enlarged Pardee alternative. In this aternative EBMUD
does not divert water at Freeport, but instead obtains greater supply reliability through enlarging
the capacity of Pardee Reservoir from 190 TAF to 360 TAF and by modifying Mokelumne River
release operations. SCWA operations at Freeport for this alternative are assumed to be identical
to Alternatives 2-5.

More detailed discussion of modeling assumptions for each alternative is contained in Section 3
of this appendix, particularly Section 3.2.

2.6.2 Level of Development

In order to assess system-wide effects of the FRWP aternatives under existing and future
conditions, each alternative was modeled at both 2001 and 2020 levels of development, under
demands and hydrology as determined by the California Department of Water Resources Bulletin
160-98. The 2001 level-of-development studies were the primary studies used for impact
assessment in the EIR/EIS. The 2020 level-of-development studies were used for the cumulative
impact analysis.
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The following table describes how the levels of development and demand were structured for

each of the studies.

Table 2.6.2-1. Level of Development and Demands for FRWP Modeling Analyses

2001 Level of Development*
EBMUD:

2001 demand level?,

no Freeport diversion
SCWA:

2001 demand level®,

no Freeport diversion

Study Existing Condition Future Condition
Alternative 1 CVP/SWP system and CVP/SWP system and
(No Action) Mokelumne River watershed: | Mokelumne River water shed:

2020 Level of Development!
EBMUD:

2020 demand level?,

no Freeport diversion
SCWA:

2020 demand level®,

no Freeport diversion

Alternatives 2-5
(Joint Project)

CVP/SWP system and

Mokelumne River water shed:

2001 Level of Development
EBMUD:

2020 demand level?,
Freeport diversion

SCWA:

"Build-Out" demand level®,
Freeport diversion

CVP/SWP system and
Mokelumne River water shed:
2020 Leve of Development
EBMUD:

2020 demand level?,

Freeport diversion

SCWA:

"Build-Out" demand level®,
Freeport diversion

Alternative 6
(SCWA at Freeport,
Enlarged Pardee
Reservoir)

CVP/SWP system and

Mokelumne River water shed:

2001 Level of Development
EBMUD:

2020 demand level?,

no Freeport diversion
SCWA:

"Build-Out" demand level®,
Freeport diversion

CVP/SWP system and
Mokelumne River water shed:
2020 Level of Development
EBMUD:

2020 demand level?,

no Freeport diversion

SCWA:

"Build-Out" demand level®,
Freeport diversion

TBulletin 160-98 (DWR 1998)

2 Urban Water Management Plan 2000 (EBMUD 2001)

% Draft Zone 40 Water Supply Master Plan (SCWA 2002)

The FRWA member agencies were conservative in estimating impacts by assuming future
demand levels in the existing condition modeling studies for the action alternatives (Alternatives

2-5 and Alternative 6).

EBMUD’s average annual current customer demand was assumed to be 220 mgd (196 TAF/yr).
This demand level was applied only to the Alternative 1 existing condition study. For all other
studies, the average annual demand for EBMUD was assumed to be 228 mgd (255 TAF/yr),
EBMUD'’ s projected demand in 2020.

Current surface water demand for SCWA was assumed to be 5.7 mgd (6.3 TAF/yr). SCWA
future, or "Build Out" total potable water demand, has been estimated to be 98 mgd (109.5
TAF/yr). Annua average surface water diversions of at least 68.5 TAF/yr are needed to prevent
annual long-term average groundwater pumping from exceeding a sustainable yield of 41
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TAF/yr. SCWA'’s build out demand is expected to occur sometime between 2030 and 2050,
depending on the rate of growth in SCWA'’s service area.

Use of future project demands with existing level of development by othersis appropriate for the
EIR/EIS impact assessment because it provides for analysis of the full project against existing
conditions, thereby fully analyzing the environmental effects of the entire project without
including major (and likely speculative) assumptions about what other projects and water uses
may be developed in the future.

2.6.3 Simulation period hydrology

A hydrologic sequence based on historical hydrology developed by DWR is utilized for these
analyses. Thishydrology is adjusted to a projected 2001 and 2020 level of development and
extends from Water Y ear 1922 through 1994. (Water Y ear begins on October 1.) The sequence
of hydrologic eventsin the adjusted historic record is considered to be representative of
conditions the system might encounter currently or in the future. This method is preferred over
an explicitly stochastic modeling approach, since such an approach would be highly data-
intensive and complex for such alarge-scale system.

This 73-year period encompasses several drought periods, including WY 1928-1934, WY 1977-
1978, and WY 1987-1992. In most cases, dry-year results reported in later sections of this
appendix are extracted from the WY 1928-1934 period, since thisdry period is one of the longest
on record, and wet conditions preceding WY 1928 result in full reservoirs at the beginning of the
period, eliminating operational effects from previous years. Results for other dry periods are also
presented in this appendix for particular parameters.

2.7 APPLICATION AND LIMITATIONS OF MODELING RESULTS TO
ESTIMATES OF IMPACTS ON BENEFICIAL USES

The FRWP EIR/EIS assesses the potential impacts of the FRWP on awide variety of
environmental considerations. Due to the complexity and integration of water supply and quality
considerationsin California and their ramifications on target fish populations, appropriate
hydrologic and water quality models are important for quantifying the potential effects of the
FRWP. This approach provides a more rigorous assessment than qualitative impact estimates.

CALSIM 1, EBMUDSIM, the SCWA Water Allocation Model, and the various water quality
models utilized for the FRWP modeling analysis are state-of-the-art planning models that provide
generalized insight on project and environmental effects as aresult of the FRWP alternatives.
Though providing quantitative insights, planning models differ from actual project operationsin
several ways (as outlined in the following paragraphs). Proper interpretation of planning model
results presented in this appendix therefore requires exercise of professional experience and
judgment.

Because of the difficulty of incorporating complex operating criteriainto long-term planning
scenarios, CALSIM |1, EBMUDSIM, and the SCWA Water Allocation models, asistypical of
planning modelsin general, use a monthly time step and simplified system representations. The
models used in this analysis use a monthly time step, whereas actual operational decisions may be
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formulated on weekly, daily, or hourly time steps. Operational adjustments on time steps less
than one month, such as flood control spills or diurnal hydropower operations, are assumed to be
included in monthly averaged storages, releases, and streamflows. Inputs and results are
therefore monthly averages. Operations and calculations in these models are based on
generalized monthly operational rules. Interpretation of results from planning models must
therefore consider this lower "resolution™ and conclusions must remain generalized in nature.

CALSIM Il assumes average monthly flows to meet instream flow requirements and contract
demands. If streamflows vary during the month, some daily and weekly flows will exceed the
minimum requirements/demands and others will not meet the minimum requirements/demands.
In actuality, additional water may need to be released to meet minimum requirements/demands if
the streamflow fluctuations are due to uncontrolled events (e.g. as flood releases from areservoir
and local accretions due to precipitation).

Asamonthly model, CALSIM Il does not account for the travel time associated with reservoir
releases for downstream requirements. In actuality, reservoir releases must be made hours or
daysin advance of adownstream requirement. If it rains before the released water reaches the
required location and the resultant streamflows increase, more water than necessary may have
been released to meet the requirement. CALSIM 11 uses perfect foresight on a monthly basis and
therefore may underestimate the water volume that would be spent during a month trying to
maintain a minimum flow requirement.

The simplified representation of allocation proceduresin CALSIM |1 does not explicitly consider
many policies regarding storage targets and pumping limitations. This resultsin situations where
allocations may use supplies more efficiently than forecast uncertainty and operational policies
may actually allow. Conversely, because of loss of detail, local and specific conditions may not
be recognized.

Unlike operations models, which would be infeasible to simulate long-term periods, planning
models do not describe operations in absolute terms. Results from a single study, therefore,
should not be presented as "stand alone" output, e.g. model output should always be presented in
comparison with output from other studies. Assuch, CALSIM 11 isnot designed to predict
system river, reservoir, or water quality conditions based upon simulated operational decisions,
but instead provides relative magnitudes and timing of "with FRWP" effects compared to
"without FRWP".

Since CALSIM |1 isnot designed to predict operations and flows, results from individual months
should be considered only in the context of overall trends and averages. CALSIM 11 represents
operational or regulatory thresholds through the use of step functions. Dueto CALSIM II's
dynamic responses to system conditions, slight changes in model inputs or operations could
trigger responses which may significantly vary on an individual monthly basis from the ” No-
Action” simulation to the “With Project” aternative simulation. These dynamic responses,
however, often average out over longer time periods. It isthese longer-term trends that are useful
in determining potential impacts of the FRWP on the SWP/CVP system. Therefore, it is most
appropriate to interpret results of CALSIM 11 and the models utilizing those results by evaluating
averages over a suitable period (season, year, drought) or exceedence, rather than focusing on a
single monthly value.
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CALSIM I1, in conjunction with EBMUDSIM, the SCWA Water Allocation Model, the Delta
water quality models, the temperature models, the salmon mortality model, and the hydroelectric
generation model provide indicesfor:

FRWP water supply reliability

Reservoir storage

River flows and temperatures

Deltawater quality and exports

Water supply reliability for other CVP/SWP users
Hydroelectric power generation

The models utilized in the FRWP analysis represent the best tools and information available for
hydrologic and water quality impact assessments for both the EBMUD and SCWA systems, as
well asthe integrated CVP/SWP systems.
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3. Surface Water and Reservoir Operations Modeling

Hydrologic modeling was used to estimate how the FRWP aternatives would affect river flows,
reservoir levels, and water diversions. This section describes the methods used to determine these
effects. The modeling assumptions and results are also presented.

3.1 MODELING METHODOLOGY

The potential hydrologic effects of the FRWP aternatives were evaluated using four computer
models: CALSIM 11, EBMUDSIM, the Mokelumne daily operations model, and the SCWA water
alocation model. Each of these tools and their application for the FRWP environmental
documentation is described below.

3.1.1 CALSIM I

At the core of the FRWP modeling is the application of CALSIM I1. All other modeling
described in this appendix (except the Mokelumne daily operations model) was related to the
results of this simulation model.

3.1.1.1 Model Overview

CALSIM Il is agenera-purpose planning simulation model developed by DWR and USBR for
simulating the operation of California s water resources system, specifically the CVP and SWP.
On amonthly time-step, CALSIM 11 utilizes optimization techniques to route water through a
network. A linear programming (L P)/mixed integer linear programming (MILP) solver
determines an optimal set of decisions for each time period given a set of weights and system
constraints. A key component for specification of the physical and operational constraintsisthe
WRESL language. The model user describes the physical system (dams, reservoirs, channels,
pumping plants, etc.), operational rules (flood-control diagrams, minimum flows, delivery
requirements, etc.), and priorities for allocating water to different usesin WRESL statements.

It isintended that CALSIM Il be used in a comparative mode. The results from a*“With Project”
aternative simulation are compared to the results of a“Base” simulation to determine the
incremental effects of aproject. The results from a single simulation may not necessarily
represent the exact operations for a specific month or year, but should reflect long-term trends.

Since CALSIM |1 isnot designed to predict operations and flows, results from individual months
should be considered only in the context of overall trends and averages. CALSIM Il represents
operational or regulatory thresholds through the use of step functions. Dueto CALSIM's
dynamic responses to system conditions, sight changesin model inputs or operations could
trigger responses which may significantly vary on an individual monthly basis from the " Base”
simulation to the “With Project” alternative smulation. These dynamic responses, however,
often average out over longer time periods. It isthese longer-term trends which are useful in
determining potential effects of the Fregport Regional Water Project (FRWP) on the SWP/CVP
system.
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3.1.1.2 Consistency with USBR OCAP CALSIM Il Analyses

The Long-Term CVP Operations Criteriaand Plan (OCAP), produced by the USBR, in
agreement with DWR, is a description and assessment of the operations policies of USBR for the
northern California divisions of the CVP. The OCAP currently being prepared is arevision of the
previous 1992 OCAP release and incorporates additional operational constraints and criteria that

have arisen since that time, including: the Anadramous Fish Restoration Program (AFRP) flow
objectives, the 1993 Winter Run Biological Opinion, the revised decision on CVPIA Section
3406(b)(2) water, the Environmental Water Account (EWA), and Joint Point of Diversion. The
assessment of OCAP currently underway is based upon a series of CALSIM Il simulations and
analyses. These studies use a set of standardized CALSIM |1 code and data and implement a

variety of assumptions to support the overall OCAP analysis.

The FRWP CALSIM |1 modeling analyses have been developed in paralel with the modeling
analysis for the preliminary working draft of OCAP. This parallel development of CALSIM 1
code and input files has ensured that the FRWP modeling analyses are consistent with current
operating policy and planning standards of the USBR and DWR, as they are represented in
CALSIM Il. The code and inputs for the FRWP CALSIM |1 2001 LOD Alternative 1 and the
preliminary working draft OCAP 2001 LOD Base Case (Today) study are identical.

Furthermore, the FRWP CALSIM |1 2020 LOD Alternatives 2-5 study isidentical to the
preliminary working draft OCAP Future Case study, except that the OCAP study incorporates
USBR'sfinal interpretation for future implementation of 3406(b)(2) water. Thisinterpretation of
future (b)(2) procedures and actions was still under development at the time the FRWA modeling
was prepared, and thus was not incorporated in the FRWP 2020 LOD CALSIM Il studies.

All FRWP CALSIM I1 studies were based on the version of CALSIM 11 used for the preliminary
working draft OCAP studies (Benchmark Study Update, Version 2.1). Differences between the
FRWP and preliminary working draft OCAP CALSIM Il studies are summarized in Table

3.1.1.2-1.

Table3.1.1.2-1. Relationship between Preliminary Working Draft OCAP and FRWP

CALSIM Il Studies

working draft OCAP
Future Study D1641
circa 2000, except with
3406(b)(2) accounting

LOD FRWP Alternative 1 FRWP Alternatives 2-5 FRWP Alternative 6

2001 Identical to preliminary | Preliminary working draft | Preliminary working draft OCAP
working draft OCAP OCAP 2001 LOD Today 2001 LOD Today Study with SCWA
2001 LOD Today Study | Study with addition of at Freeport per Alternative 2-5, no
with 3406(b)(2) Joint Freeport Project EBMUD Freeport diversion, and re-
accounting per operated Mokelumne system based
February 2002 Wanger on Enlarged Pardee Reservoir
Decision

2020 Identical to preliminary | Identical to preliminary Identical to preliminary working

working draft OCAP
Future Study D1641 circa
2000, except with 3406(b)(2)
accounting per the OCAP

draft OCAP Future Study D1641
circa 2000, except with 3406(b)(2)
accounting per the OCAP Today
Study, SCWA at Freeport per

per the OCAP Today Today Study Alternative 2-5, no EBMUD
Study and without the Freeport diversion, and re-operated
Joint Freeport Project Mokelumne system based on
Enlarged Pardee Reservoir
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3.1.1.3 Base Assumptions

This section outlines the hydrologic and operational assumptions behind the FRWP and
preliminary working draft OCAP 2001 LOD and 2020 LOD CALSIM |1 modeling studies.
Specific assumptions that differ between each of the FRWP CALSIM Il studies are described in
Section 3.2 of this appendix. The preliminary working drafts of the CVP OCAP and the OCAP
Biologica Assessment present more detailed information about these general assumptions and
methods.

3.1.1.3.1 Assumptions Overview

Geographic Coverage

The valley floor drainage area of the Sacramento and San Joaquin Rivers, the upper Trinity River,
and the San Joaquin Valley, Tulare Basin, and southern California areas served by the Federal
Central Valley Project (CVP) and the California State Water Project (SWP) are simulated in
CALSIM Il. Thefocus of CALSIM Il ison the mgjor CVP and SWP facilities, but operations of
many other facilities are included to varying degrees.

Hydrology

CALSIM 11 includes a hydrology developed jointly by DWR and USBR. Water diversion
reguirements (demands), stream accretions and depletions, rim basin inflows, irrigation
efficiencies, return flows, non-recoverable losses, and groundwater operation are components that
make up the hydrology used in CALSIM Il. Sacramento Valley and tributary rim basin
hydrologies are developed using a process designed to adjust the historical sequence of monthly
stream flows to represent a sequence of flows at afuture level of development. Adjustmentsto
historic water supplies are determined by imposing future level land use on historical
meteorological and hydrologic conditions. San Joaquin River basin hydrology is devel oped
using fixed annual demands and regression analysis to develop accretions and depletions. The
resulting hydrology represents the water supply available from Central Valley streamsto the CVP
and SWP at afuture level of development.

Delta Water Quality

CALSIM Il uses DWR’s Artificial Neural Network (ANN) model to simulate the flow-salinity
relationships for the Delta. The ANN model correlates DSM2 model-generated salinity at key
locations in the Deltawith Deltainflows, Delta exports, and Delta Cross Channel operations. The
ANN flow-salinity model estimates electrical conductivity at the following four locations for the
purpose of modeling Delta water quality standards: Old River at Rock Slough, San Joaquin River
at Jersey Point, Sacramento River at Emmaton, and Sacramento River at Collinsville. Inits
estimates, the ANN model considers antecedent conditions up to 148 days, and considers a
“carriage-water” type of effect associated with Delta exports.

CVP/SWP Delivery Logic

The delivery logic CALSIM 11 utilizes in determining deliveries to north-of-Delta and south-of -
Delta CV P and south-of-Delta SWP contractors uses runoff forecast information that incorporates
uncertainty and standardized rule curves (i.e. Water Supply Index versus Demand Index Curve)
to estimate the water available for delivery and carryover storage. Updates of delivery levels
occur monthly from January 1 through May 1 for the SWP and March 1 through May 1 for the
CVP aswater supply parameters become more certain. The south-of Delta SWP delivery is
determined based upon water supply parameters and operational constraints. The CVP system
wide delivery and south-of-Delta delivery are determined similarly upon water supply parameters
and operational constraints with specific consideration for export constraints.
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CVPIA 3406(b)(2) Water

CALSIM Il incorporates procedures for dynamic modeling of CVPIA Section 3406(b)(2) water
and the Environmental Water Account (EWA), under the CALFED Framework and Record of
Decision (ROD). Per the October, 1999 Decision and the subsequent February, 2002 Decision,
CVPIA 3406(b)(2) accounting procedures are based on system conditions under operations
associated with SWRCB D-1485 and D-1641 regulatory requirements. Similarly, the operating
guidelines for selection of actions and allocation of assets under the EWA are based on system
conditions under operations associated with SWRCB D-1641 regulatory requirements. This
requires sequential layering of multiple system requirements and simulations.

CVPIA 3406(b)(2) allocates 800 TAF (600 TAF in Shasta critical years) of CVP project water to
targeted fish actions. The full amount provides support for SWRCB D-1641 implementation.
According to monthly accounting, 3406(b)(2) actions are dynamically selected according to an
action matrix. Several actionsin this matrix have defined reserve amounts that limit 3406(b)(2)
expenditures for lower priority actions early in the year such that the higher priority actions can
be met later in the year.

Environmental Water Account

Under CALFED, the EWA acquires water through “operational” and “fixed” assets, and then
allocates water to targeted fish actions. “Operational” assets include relaxation of regulatory
requirements and dedication of conveyance capacities to EWA purposes. “Fixed” assets are water
purchased from willing sellers or previously banked supplies. According to monthly accounting,
EWA assets are evaluated and actions are dynamically selected according to an action matrix.
Several actionsin this matrix have defined reserve amounts that limit EWA allocation for lower
priority actions early in the year such that the higher priority actions can be met later in the year,
subject to uncertain “operational” assets.

Table 3.1.1.3.1-1 outlines the general assumptions behind the FRWP and OCAP modeling
analyses at both 2001 and 2020 levels of development. These assumptions are consistent across
al studies unless otherwise noted. The assumptions are grouped into four general categories:
Hydrology, Facilities, Regulatory Standards, and Operations Criteria. Following Table 3.1.1.3.1-
1 isamore detailed discussion of base modeling assumptions, arranged according to theses four
general categories.
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Table3.1.1.3.1-1 CALSIM Il FRWP Studies Assumptions

Existing Condition (2001)

Futur e Condition (2020)

Period of Simulation

73 years (1922-1994)

Same

HYDROLOGY
Level of Development (Land Use)

2001 Level,
DWR Bulletin 160-98

2020 Level,
DWR Bulletin 160-98

Demands
North of Delta (exc American R)

CVP Land Use based, limited by Full Contract  |Same
SWP (FRSA) Land Use based, limited by Full Contract  |Same
Non-Project Land Use based Same
CVP Refuges Firm Level 2 Same
American River Basin
Water rights 20012 2020, Sacramento Water Forums
Cvp 20014 2020, Sacramento Water Forum®
San Joaquin River Basin
Friant Unit Regression of historical Same
Lower Basin Fixed annual demands Same
Stanslaus River Basin New Melones Interim Operations Plan Same
South of Delta
CVvP Full Contract Same
CCwD 140 TAF/YRS 195 TAF/YR'
SWP (w/ North Bay Aqueduct) 3.0-4.1 MAF/YR 3.3-41MAF/YR
SWP Article 21 Demand MWDSC up to 50 TAF/month, Dec-Mar, |MWDSC up to 50 TAF/month, Dec-Mar,
others up to 84 TAF/month others up to 84 TAF/month
FACILITIES
Existing Facilities (2001) Same

12000 Level of Development defined by linearly interpolated values from the 1995 Level of Development and 2020 Level

of Development from DWR Bulletin 160-98

2 1998 Level Demands defined in Sacramento Water Forum’s EIR with a few updated entries

3 Sacramento Water Forum 2025 Level Demands defined in Sacramento Water Forum'’s EIR

4 Same as footnote 2
5 Same as footnote 3

6 Delta diversions include operations of Los Vaqueros Reservoir operations

Same as footnote 7
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REGULATORY STANDARDS

Trinity River
Minimum Flow below Lewiston Dam

Trinity Reservoir End-of-September
Minimum Storage

Clear Creek
Minimum Flow below Whiskeytown
Dam

Upper_Sacramento River
Shasta L ake End-of-September
Minimum Storage

Minimum Flow below Keswick Dam

Feather River
Minimum Flow below Thermalito
Diversion Dam

Minimum Flow below Thermalito
Afterbay outlet

American River
Minimum Flow below Nimbus Dam

Minimum Flow at H Street Bridge
Lower Sacramento River

Minimum Flow near Rio Vista
Mokelumne River

Minimum Flow below Camanche Dam

Minimum Flow below Woodbridge
Diversion Dam

Stanislaus River
Minimum Flow below Goodwin Dam

Minimum Dissolved Oxygen
Merced River

Minimum Flow below Crocker-

Huffman Diversion Dam

Minimum Flow at Shaffer Bridge

Tuolumne River
Minimum Flow at Lagrange Bridge

Limited Implementation of theTrinity EIS
Preferred Alternative (369-453 TAF/YR)
Trinity EIS Preferred Alternative (600 TAF
as able)

Downstream water rights, 1963 USBR
Proposal to USFWS and NPS, and USFWS
discretionary use of CVPIA 3406(b)(2)

SWRCB WR 1993 Winter-run Biological
Opinion (1900 TAF)

Flows for SWRCB WR 90-5 and 1993
Winter-run Biological Opinion temperature
control, and USFWS discretionary use of
CVPIA 3406(b)(2)

1983 DWR, DFG Agreement (600 CFS)
1983 DWR, DFG Agreement (1000 — 1700
CFS)

SWRCB D-893 (see accompanying
Operations Criteria), and USFWS
discretionary use of CVPIA 3406(b)(2)
SWRCB D-893

SWRCB D-1641

Inflow time series from EBMUDSIM

FERC 2916-029, 1996 (Joint Settlement
Agreement) (100-325 CFS)

FERC 2916-029, 1996 (Joint Settlement
Agreement) (25-300 CFS)

1987 USBR, DFG agreement , and USFWS
discretionary use of CVPIA 3406(b)(2)

SWRCB D-1422
Davis-Grunsky
(180 — 220 CFS, Nov — Mar), and

Cowell Agreement

FERC 2179 (25— 100 CFS)

FERC 2299-024, 1995 (Settlement
Agreement)
(94-301 TAF/YR)

Trinity EIS Preferred Alternative (369-815
TAF/YR)
Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same
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San Joaguin River

Maximum Salinity near Vernalis SWRCB D-1641 Same
Minimum Flow near Vernalis SWRCB D-1641, and Vernalis Adaptive  |Same
Management Program per San Joaquin
River Agreement
Sacrameto River-San Joaguin River
Delta
Delta Outflow Index (Flow and SWRCB D-1641 Same
Salinity)
Delta Cross Channel Gate Operation SWRCB D-1641 Same
Delta Exports SWRCB D-1641, USFWS discretionary use |Same
of CVPIA 3406(b)(2), and CALFED
Fisheries Agencies discretionary use of
EWA
OPERATIONS CRITERIA
Subsystem
Upper Sacramento River
Flow Objective for Navigation (Wilkins | Discretionary 3,250 — 5,000 CFS based on  |Same
Slough) CVP system water supply forecast
American River
Folsom Dam Flood Control SAFCA, Interim-Reoperation of Folsom Same
Dam, Variable 400/670
(without outlet modifications)
Flow below Nimbus Dam Discretionary operations criteria Same

Sacramento Water Forum
Mitigation Water
Stanislaus River

corresponding to SWRCB D-893 required
minimum flow

None

Sacramento Water Forum
(upto 47 TAF/YR in dry years)

Flow below Goodwin Dam 1997 New Melones Interim Operations Plan | Same
San Joaquin River
Flow near Vernalis San Joaquin River Agreement in support of |Same
the Vernalis Adaptive Management
Program
System-wide
CVP Water Allocation
CVP Settlement and Exchange 100% (75% in Shasta Critical years) Same
CVP Refuges 100% (75% in Shasta Critical years) Same
CVP Agriculture 100% - 0% based on supply (reduced by Same
3406(b)(2) allocation)
CVP Municipal & Industrial 100% - 50% based on supply (reduced by |Same
3406(b)(2) allocation)
SWP Water Allocation
North of Delta (FRSA) Contract specific Same
South of Delta Based on supply; Monterey Agreement |Same
CVP/SWP Coordinated Operations
Sharing of Responsibility for In- 1986 Coordinated Operations Same
Basin-Use Agreement
Sharing of Surplus Flows 1986 Coordinated Operations Agreement  |Same
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Sharing of Restricted Export Capacity |Equal sharing of export capacity under Same
SWRCB D-1641; use of CVPIA 3406(b)(2)
only restricts CV P exports; EWA use
restricts CVP and/or SWP as directed by
CALFED Fisheries Agencies

CVPIA 3406(b)(2)
Allocation 800 TAF/YR (600 TAF/YR in Shasta Same

Critical years)

Actions 1995 WQCP (non-discretionary), Fish flow |Same
objectives (Oct-Jan), CVP export reduction
(Dec-Jan), VAMP (Apr 15- May 16) CVP
export restriction, 3000 CFS CVP export
limit in May and June (D1485 Striped Bass
continuation), Post (May 16-31) VAMP
CVP export restriction, Ramping of CVP
export (Jun), Pre (Apr 1-15) VAMP CVP
export restriction, CVP export reduction
(Feb-Mar), Upstream Releases (Feb-Sep)

Accounting Adjustments Per February 2002 Interior Decision, no Same
limit on responsibility for non-discretionary
D1641 requirements, no Reset with the
Storage metric and no Offset with the
Release and Export metrics

CAL FED Environmental Water
Account

Actions Total exports restricted to 4000 CFS, 1 Same
wk/mon, Dec-Mar (wet year: 2 wk/mon),
VAMP (Apr 15- May 16) export restriction,
Pre (Apr 1-15) and Post (May 16-31)
VAMP export restriction, Ramping of
export (Jun)

Assets 50% of use of JPOD, 50% of any CVPIA  |Same
3406(b)(2) releases pumped by SWP,
flexing of Delta Export/Inflow Ratio (not
explicitly modeled), dedicated 500 CFS
increase of Jul — Sep Banks PP capacity,
north-of-Delta (0 - 135 TAF/Yr ) and south-
of-Delta purchases (50 - 185 TAF/YTr), and
200 TAF/Y R south-of-Delta groundwater

storage capacity

Debit restrictions No planned carryover of debt past Sep, asset|Same
carryover allowed

3.1.1.3.2 Hydrology

Level of Development
Source: DWR Bulletin 160-98

CALSIM Il uses ahydrology which isin part the result of an analysis of agricultural and urban
land use. The assumptions used for land use result from aggregation of historical survey and
projected data developed for the California Water Plan Update (Bulletin 160). The last Bulletin
160 was published in 1998. Land use datais used in the development of CALSIM |1 hydrology
pertaining to the Sacramento Valley floor.
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2001 Level Land Use:

Only historical 1995 and projected 2020 data was developed for Bulletin 160-98. The 2001 Level
Land Use was defined through linear interpolation of the 1995 and 2020 data. Table 3.1.1.3.2-1
identifies the 2001 Level Land Use assumptions for the depletion study areas (DSA) that make up
the Sacramento Valley floor.

2020 Level Land Use:

Projected 2020 Level datawas developed for Bulletin 160-98. Table 3.1.1.3.2-2 identifies the
2020 Level Land Use assumptions for the depletion study areas (DSA) that make up the
Sacramento Valley floor.

Demands - North-of-Delta (excluding the American River Basin)
Source: DWR/USBR Joint Hydrology

Demands in the Sacramento River Basin, including the Feather River, are determined based on
land use for each depletion area. The land use acreage used to develop water demands is based
on the desired Level of Development (LOD). A Consumptive Use model is used to estimate
demands for each depletion study area (DSA).

Demands within each DSA must be disaggregated into CV P and/or SWP project and non-project
demands. Project demands are subject to reduced water allocations based on contracts with the
CVP and SWP, while non-project demands are satisfied from sources other than the CVP and
SWP project facilities.

Demands within each DSA must be disaggregated into CV P and/or SWP project and non-project
demands. Project demands are subject to reduced water allocations based on contracts with the
CVP and SWP, while non-project demands are satisfied from sources other than the CVP and
SWP project facilities.

Table3.1.1.3.2-1 Leve of Development - Land Use Assumptions

2001 2020 Difference

DSA Urban Agriculture Urban Agriculture Urban Agriculture
58 77,624 36,512 110,000 33,700 32,376 -2,812
10 24,560 190,784 33,000 199,600 8,440 8,816
12 9,076 373,916 12,800 386,000 3,724 12,084
15 3,736 279,344 4,800 279,800 1,064 456
69 57,364 390,492 81,000 384,450 23,636 -6,042
65 43,620 262,988 61,000 255,600 17,380 -7,388
70 205,484 122,312 284,600 108,100 79,116 -14,212
54 19,469 296,778 24,440 293,860 4,971 -2,918
55 27,492 135,088 35,700 128,400 8,208 -6,688

Total 468,425 2,088,214 647,340 2,069,510 178,915 -18,704

Non-project demands can be associated with senior riparian water rights, ground water pumping,
or private storage projects. Releases from CVP and SWP are increased to satisfy project
demands, but no additional releases are made to satisfy non-project demands.

Demands in the Sacramento Basin are divided into project/non-project in CALSIM |1 using aGIS
"snapshot" of the crop and urban acreage (based on county surveys donein the 1990s). The CVP
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and SWP district boundaries were superimposed on Depletion Area boundaries, and the project
area percentages are determined (Table 3.1.1.3.2-2).

Table3.1.1.3.2-2: Project / Non-project Land Use Split

DSA Project % by land area Non-project % by land area
10 19 81
12 75 25
15 66 34
58 90 10
65 12 88
69 70 30
70 71 29

These percentages are then applied to the diversion requirement as calculated by the Consumptive
Use model to determine the project and non-project demands in each depletion area.

CVP contracts in the Sacramento Valley, excluding the American River Basin, consist of
Settlement contracts (approximately 2.2 MAF) and agricultural service contracts (approximately
460 TAF). Feather River Service Area (FRSA) demands are the only SWP demands north of the
Delta The FRSA users are entitled to approximately 1.0 MAF/Yr diversion from the Feather
River. Although diversion requirements for contractors north of the Delta are determined using
the consumptive use model based on land use, their deliveries are limited to the maximum under
their contract amount by CALSIM II.

The diversion requirement for DSA 70 includes the SCWA outdoor M& 1 pattern. The Action
Alternatives, therefore, use a modified diversion requirement for DSA 70 based on the changesto
the CVP outdoor M&| diversion pattern for SCWA at the Sacramento WTP.

Demands - CVP Refuges - Firm Level 2
Source: USBR Report On Refuge Water Supply Investigations Central Valley Hydrologic Basin,

California- March 1989 and USBR DRAFT Refuge Water Supply - Long Term Water Supply
Agreements, San Joaquin River Basin - November 2000

Firm Level I1, current average annual, national wildlife refuge water demands are used for the
Sacramento, San Joaquin, and Tulare basins. The refuge demands are consistent with the USBR
Report On Refuge Water Supply Investigations, Central Valley Hydrologic Basin, California -
March 1989, with the exception of East Bear Creek Unit datathat isfrom Table 1-1 of USBR
DRAFT Refuge Water Supply - Long Term Water Supply Agreements, San Joaquin River Basin
- November 2000. The quantitiesin the following Table 3.1.1.2.2-3 represent the amount of
water that needs to be diverted in order to meet refuge demands at the refuge boundaries (firm).
Thus, they include conveyance losses.
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Table 3.1.1.2.2-3 Refuge Water Demand- Firm Level 2

Table 4-A: Sacramento Basin Total (AF) Table 4-C: San Joagquin Basin Total (AF)

Sacramento NWR Complex San Luis NWR Complex
Sacramento NWR 61,867 San Luis Unit 17,800
Delevan NWR 29,267 West Bear Creek Unit 9,609
ColusaNWR 33,333 Kesterson Unit 7,647
Sutter NWR 26,111 Freitas Unit 4,702
Gray Lodge WMA 40,602 Merced Unit 13,500
Modoc NWR 23,752 East Bear Creek Unit 8,863
Total 214,932 Los Banos WMA 13,253
VoltaWA 13,000

North Grassand WMA

Table 4-B: Tulare Basin Total (AF) Chinaldland Unit 8,196
Pixley NWR 1,280 Salt Slough Unit 7,859
Kern NWR 11,437 Mendota WMA 27,594
Total 12,717 Grassland RCD 147,059
Total 279,082

Demands — American River Basin
Source: 1999 Sacramento Water Forum EIR/S

Surface water deliveries are subject to reductions during dryer years based on the Water Forum
Agreement. Table 3.1.1.3.2-4 summarizes the surface water demands for the American River.

The Water Forum Agreement provides for surface diversion reductions from the American River
in“dry” through “driest” years. “Driest” year diversions are no greater than the “ 1995 Baseline’

defined by the Water Forum participants. A “Dry” year isdefined as ayear in which the

forecasted Folsom Unimpaired Inflow (FUI) for Mar — Nov (modeled as Mar 1 — Sep 30 plus 60
TAF) islessthan 950 TAF. A “Driest” year is defined as ayear in which the forecasted Folsom
Unimpaired Inflow (FUI) for Mar — Nov islessthan 400 TAF. Also refer to Water Forum

Mitigation Water/Operations Criteria section for more information on the Water Forum

Agreement and how it isimplemented.

Table 3.1.1.3.2-3 American River Demand Summary (TAF/Yr)

CvP CVPM&I |Water Rights| Total Total Approximate
Agricultural | Contracts |/ Non-Project “Driest” | “Driest” Year
Contracts Y ear Reduction
Total 2001 Level 0 65,850 231,350 297,200 0
Total 2020 Level 15,000 180,850 400,850 596,700 | 450,100 146,600

Demands - San Joaquin River Basin
Source: USBR’s San Joaquin River Simulation Model (SANJASM)

Demands in the San Joagquin River Basin are generally set to fixed annual amounts rather than
based on land use and hydrol ogic conditions as for the Sacramento Valley demands presented
above. The operation of the Friant Unit is extracted from a SANJASM model simulation and is

Freeport Regional Water Project
Draft EIR/EIS
Modeling Technical Appendix

311

July 2003




not operated in CALSIM I1. The following Table presents annual average diversions and fixed
annual demands for projects in the San Joaguin River Basin.

Table 3.1.1.3.2-4 San Joaquin River Basin Demand Assumptions

Demand

(TAF)
Friant-Kern canal 1,100
Madera Canal to Madera ID 145 *
Madera Canal to ChowchillalD 98 *
Madera D 386 **
Chowchilla 293  **
Merced ID 620 **
Turlock ID 733  **
Modesto ID 417  **
Tri-dams 574  **
*Annual average delivery
**Fixed Annual demand

Demands - South-of-Delta

Source: CVP and SWP Contract data

CVP and SWP demands south of the Delta are based on contract amounts, SWP demands vary
depending on awetness index.

CVP South-of-Delta:

South-of-Delta CV P demands include agricultural and M& | needs served from the San Luis
Reservoir and San Felipe Unit, the Cross Valley Canal, the Delta-Mendota Canal and Mendota
Pool. CVP demands south of the Delta are always set to contract amount and do not vary based
on hydrologic conditions. These demands also contain exchange contractors, refuge water
supplies and operational losses. CVP demands are aggregated based on contract type and the
following geographic locations: Upper DMC, Lower DMC, Mendota Pool, San Felipe Unit, and
California Aqueduct.

Monthly demand patterns are determined for Exchange, M&I, and agricultural contractors based
on recent historical CVP deliveries. Table 3.1.1.3.2-5 contains a summary of the total CVP
demands south of the Delta, not including refuge demands.

Table3.1.1.3.2-5 CVP South-of-Delta Contract based Demands

Contract Type Amount (AF)
Water Right 40,813
Project AG 1,824,758
Exchange 840,000
M&I 154,150
Losses 183,700
Total 3,043,421

SWP South-of-Delta:

Twenty-nine agencies have contracts for along-term water supply from the SWP totaling about
4.2 million acre-feet annually, of which about 4.1 million acre-feet are for contracting agencies
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with service areas south of the Sacramento-San Joaquin Delta. About 70 percent of this amount
is the contract entitlement for urban users and the remaining 30 percent for agricultural users.

Demands are set in accordance with the Monterey Agreement. They are calculated from the 1996
Table A entitlements. Aqueduct deliveriesto San Joaquin Valley agricultural contractors are
reduced in wetter years using awetness index developed from annual Kern River inflowsto Lake
Isabella. Deliveriesto Metropolitan Water District of Southern California (MWDSC) are reduced
in wetter years using the 10-station, two-year average precipitation index or based upon MWDSC
integrated operations with Eastside Reservoir in future scenarios.

SWP Article 21:

When available, "Article 21" water is delivered to SWP south-of-Delta contractors in accordance
with the Monterey Agreement. Article 21 water results from direct diversions from Banks
Pumping Plant; it is not stored in San Luis Reservoir for later delivery to contractors. A
contractor may accept Article 21 water in addition to its monthly scheduled entitlement water.
Article 21 water deliveries do not affect entitlement water allocations. If demand for Article 21
water is greater than supply in any month, the supply is allocated in proportion to the Table A
entitlements of those contractors requesting Article 21 water.

3.1.1.3.3 Facilities

Table3.1.1.3.3-1 and Table 3.1.1.3.3-2 identify the major facilitiesincluded in CALSIM 1.
Specific criteria have been defined for each of these facilities for implementation into the model.
Criteriainclude physical characteristics, evaporation and loss estimates, regulatory and
operational requirements and integration of each facility into the system. Many of these
reguirements are described throughout this document.
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Table3.1.1.3.3-1 Major Storage Facilities

Gross Storage Capacity
(TAF)
Sacramento Basin
Trinity Lake 2447
Whiskeytown Lake 240
Shasta Lake 4552
Keswick Reservoir 24
Lake Oroville 3558
Thermalito Forebay 12
Folsom Lake 975
Lake Natoma 9
CVP/ SWP South-of-Delta
Cvp San Luis Reservoir 972
Swp San Luis Reservoir 1067
Lake Del Valle 77
Silverwood Lake 75
Lake Perris 131
Pyramid Lake 171
Castaic Lake 324
San Joaguin River Basin
Millerton Lake 521
Hensley Lake 90
Eastman Lake 151
Lake Mcclure 1024
New Don Pedro Reservoir 2030
New Melones Reservoir 2420
Tulloch Lake 67
New Hogan Reservoir 325
Pardee Reservoir 210
Camanche Reservoir 438

Table 3.1.1.3.3-2 Major Conveyance Facilities

Conveyance Capacity

(CFS)
Clear Creek Tunnel 3300
Spring Creek Tunnel 4200
California Aqueduct upstream of O'Neill Forebay 10000
California Aqueduct downstream of O'Neill Forebay 13100
California Aqueduct downstream of end of joint use reach 8100
California Aqueduct upstream of Cross Valley Canal 5950
California Aqueduct downstream of Cross Valley Canal 5350
California Aqueduct downstream of Wheeler Ridge Pmp Plant 4600
California Aqueduct beginning of East Branch 3149
California Aqueduct beginning of West Branch 3129
San Luis Pumping Plant 11000
Delta Mendota Canal upstream of O'Neill Forebay 4200
Delta Mendota Canal downstream of O'Neill Forebay 3500
Delta Mendota Canal upstream of Delta Mendota Pool 3200
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3.1.1.3.4 Regulatory Standards

Trinity River - Trinity EIS/R Preferred Alternative
Source: Trinity Mainstem Fishery Restoration — EIS/R — November 2000

Minimum Flow below Lewiston Dam:

Table 3.1.1.3.4-1 identifies the minimum flow volumes required for the Trinity River at both the
2001 and 2020 levels of development. The 2001 LOD is categorized into 2 water-year classes,
and the 2020 LOD utilizes 5 water-year classes, which are used to determine the annual volume
of minimum flows below Lewiston Dam.

Table 3.1.1.3.4-2 identifies the schedul e of flows for each of these water-year classes.

Table3.1.1.3.4-1 Trinity River Water-year Classification

Trinity Reservoir Inflow Minimum Flow Volume
(Oct-Sep, TAF) (Oct-Sep, TAF)
2001 LOD
Critically Dry (CD) <650 369
Other > 650 453
2020 LOD
Critically Dry (CD) < 650 369
Dry (D) 650 — 1025 453
Normal (N) 1025 — 1350 636
Wet (W) 1350 — 2000 701
Extremely Wet (EW) > 2000 815

Table 3.1.1.3.4-2 Trinity River Minimum Flow Schedules (CFS)

OCT | NOV | DEC | JAN FEB MAR | APR MAY | JUN JUL AUG | SEP
CD 373 300 300 300 300 300 600 | 1498 783 450 450 450
D 373 300 300 300 300 300 540 | 2924 783 450 450 450
N 373 300 300 300 300 300 493 | 4189 | 2120 | 1102 450 450
W 373 300 300 300 300 300 460 | 4710 | 2526 | 1102 450 450
EW 373 300 300 300 300 300 427 | 4570 | 4626 | 1102 450 450

Trinity Reservoir End-of-September Minimum Storage:

The EIS/R suggests a minimum carryover objective of 600 TAF at Trinity Reservoir to help
provide coldwater resource protection. This objective, active in both 2001 and 2020 levels of
development cannot be fully accomplished in extended drought periods.

Clear Creek — Downstream Water Rights and 1963 USBR Proposal to USFWS and National
Park Service (NPS)
Source: CVP-OCAP 1992

This agreement was never formalized, but USBR operates Whiskeytown Dam to this schedule as
amatter of convenience to comply with the 1960 DFG agreement and water rights settlement
agreements on Clear Creek.

Minimum Flow below Whiskeytown Dam:

Table 3.1.1.3.4-3 identifies the proposed flow schedules under the 1963 USBR proposal. Critical
years are identified under the Shasta Index critical year criteria. These flows apply to the entire
length of Clear Creek, therefore additional flows are needed to insure the satisfaction of
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downstream water rights diversions. DWR devel oped the time series of additional flows through
analysis of historical data. CALSIM Il implements a combined water rights and 1963 USBR
proposed flow schedule for minimum flow below Whiskeytown Dam.

Table 3.1.1.3.4-3 Clear Creek Proposed Flow Schedules (CFS)

Normal Y ear Critical year
Jan. 1-0Oct. 31 50 30
Nov. 1 —Dec. 31 100 70

Clear Creek - USFWS discretionary use of CVPIA 3406(b)(2) - Whiskeytown Release
Objective

Source: Trial values developed from Central Valley Operations Office and U.S. Fish and
Wildlife Service discussions

Minimum Flow below Whiskeytown Dam:

A procedure for implementing CVPIA Section 3406(b)(2) based fish actions and accounting is
incorporated into CALSIM II. The procedure maintains a 3406(b)(2) water account and allocates
the account based on forecast information and action specific priorities. Refer to the 3406(b)(2)
section under Operations Criteria. Management agencies are continuing to refine the rules for
implementation of 3406(b)(2), so until further information is available, the schedules shown in
Table 3.1.1.3.4-4 are assumed for Whiskeytown releases. Stability criteria require November and
December flow objectivesto equal or exceed October’ s flows, and February through May flow
objectivesto equal or exceed January’s flows.

Sacramento River - SWRCB WR 90-5 and 1993 Winter-run Biological Opinion

Source: 1993 NMFS Biological Opinion for the Operation of the Federal Central Valley Project
and the California State Water Project.

Table 3.1.1.3.4-4 Clear Creek Flow Schedules

Month Trinity Reservoir Whiskeytown
Previous Release
Month Storage (MAF) (CFS)
>1.40 200
October >0.75 150
<0.75 100
>1.40 200
November >0.70 150
<0.70 100
>1.40 200
December > 0.80 150
<0.80 100
>1.15 200
January >0.85 150
<0.85 100
>1.30 200
February >0.90 150
<0.90 100
>1.45 200
March >1.00 150
<1.00 100
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Month Trinity Reservoir Whiskeytown
Previous Release
Month Storage (MAF) (CF9)
>1.60 200
April >1.20 150
<120 100
> 1.60 200
May >1.20 150
<120 100
>1.10 150
June <1.10 100
>1.00 150
July <1.00 100
>0.90 150
August <0.90 100
>0.80 150
September <0.80 100

Shasta L ake End-of-September Minimum Storage:

The 1993 Winter Run Biological Opinion includes provisions for minimum carryover storagein
Lake Shasta. The Bureau must maintain a minimum end-of-September carryover storagein
Shasta Reservoir of 1.9 MAF. A carryover storage of 1.9 MAF in Shasta Reservoir has been
judged by the NMFS and DFG to be attainable in all but critical and extremely critical water year
types (approximately 10% of years).

Flow below Keswick Dam:

The 1993 Winter Run Biological Opinion includes provisions for control of riverine temperatures
downstream from Keswick Dam. In general, the 1993 Winter Run Biological Opinion requires
daily average water temperatures no more than 56°F at Bend Bridge from April 15 through
September , and 60°F in October, except in Dry and Critical yearsin which the compliance
location is moved upstream to Jelly’ s Ferry. In extreme critically dry conditions Reclamation
must reinitiate consultation.

CALSIM Il does not determine riverine temperatures or objectives for application in devel oping
its operations of reservoir facilities. Table 3.1.1.3.4-5 identifies the flow objectives applied as a
surrogate for temperature control objectives. These flows are dependent upon Shasta storage
conditions.

Table 3.1.1.3.4-5 Temperature Contraol Objective Surrogate Flow Schedules (CFS)

Shasta Storage April May June July August September | October
(TAF)

>0 3250 3250 3250 3250 3250 3250 3250

> 2500 4000 5500 5500 6000 6000 4500 3250

> 3250 4250 6350 7000 8500 8000 5500 4000

> 3750 4500 7000 8000 9500 9000 6000 4500

> 4500 5000 8000 9000 11000 10000 6500 5000

Sacramento River - USFWS discretionary use of CVPIA 3406(b)(2) - Keswick Release
Objective

Source: Trial values developed from Central Valley Operations Office and U.S. Fish and
Wildlife Service discussions
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Minimum Flow below Keswick Dam:
A procedure for implementing CVPIA Section 3406(b)(2) based fish actions and accounting is
incorporated into CALSIM 1. The procedure maintains a 3406(b)(2) water account and allocates
the account based on forecast information and action specific priorities. Refer to the 3406(b)(2)
section under Operations Criteria. Management agencies are continuing to refine the rules for
implementation of 3406(b)(2), so until further information is available, the schedules shown in
Table 3.1.1.3.4-6 are assumed for Keswick releases. The table only applies to the months of

November through March.

Table 3.1.1.3.4-6 Sacramento River Flow Schedules

Period Keswick Limit
Release (CFS)
Maximum of ,
November 65% of October’s flow or It gﬁetr?trfra\i f\tf;izwegﬁ/c%efdg g(%) 2fo3,
Pre-CVPIA flow objective 0O
Maximum of ,
December 85% of November’s flow or It Nt?]\éﬁ“n?;rntsaﬂ?\év5oe/xc§egs53§2fosds'
Pre-CVPIA flow objective 0 '
Maximum of ,
Pre-CVPIA flow objective 0 '
Maximum of ,
February 80% of January’sflow or If Januan?gj z:;wsgﬁfe;di 2058 %(;fii then
Pre-CVPIA flow objective 0 '
Maximum of ,
March 80% of February’sflow or If Tﬁgaur?% igﬂgﬁcﬁgégoggs’
Pre-CVPIA flow objective 0 '

Feather River — 1983 DWR, DFG Agreement
Source: 1967 agreement between DWR and DFG, Concerning the Operation of the Oroville
Division of the State Water Project for Management of Fish & Wildlife, amended by 1983 FERC

re-licensing process

Minimum Flow below Thermalito Diversion Dam:
The 1983 agreement specifies that DWR release a minimum of 600 cfsinto the Feather River
from the Thermalito Diversion Dam for fishery purposes. Thisisthe total volume of flows from
the diversion dam outlet, diversion dam powerplant, and the Feather River Fish Hatchery

pipeline.

Minimum Flow below Thermalito Afterbay Outlet: Table 3.1.1.3.4-7 identifies the minimum
flow requirement downstream of the Thermalito Afterbay outlet. Table 3.1.1.3.4-7 applies if
Lake Oroville s surface elevation is greater than 733 feet MSL. Normal runoff is defined as the
mean (1911-1960) April through July unimpaired runoff: 1,942 TAF.

Table3.1.1.3.4-7 Feather River Minimum Flow Schedule

Percent of Normal Runoff (%) Oct — Feb (CFS) Mar (CFS) Apr - Sep (CFS)
> 55 1700 1700 1000
<55 1200 1000 1000
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In addition, if during October 15 through November 30, the hourly flow is greater than 2,500 CFS
then the flow minus 500 CFS must be maintained until the following March unless the high flow
was due to flood control operation or mechanical problems. This requirement isto protect any
spawning that could occur in overbank areas during the higher flow rate by maintaining flow
levels high enough to keep the overbank areas submerged. In practice, the flows are maintained
below 2,500 CFS from October 15 to November 30 to prevent spawning in the overbank areas.

American River - SWRCB D-893
Source: SWRCB D-893

Minimum Flow below Nimbus Dam and at H Street:
D-893 Folsom L ake permit conditions require minimum releases from Folsom Dam as shown in
Table3.1.1.3.4-8. A critical year is defined when the forecasted unimpaired flow at Folsom

between April 1 and September 30 is less than 600 TAF.

Table3.1.1.3.4-8 American River Minimum Flow Schedule

Normal Years (CFS) Critical Years
September 16 through 500 25% reduction
December 31
January 1 through 250 25% reduction
September 15

American River - USFWS discretionary use of CVPIA 3406(b)(2) — Nimbus Release Objective
Source: Trial values developed from Central Valley Operations Office and U.S. Fish and

Wildlife Service discussions

Minimum Flow below Nimbus Dam:
A procedure for implementing CVPIA Section 3406(b)(2) based FISH actions and accounting is
incorporated into CALSIM I11I. The procedure maintains a 3406(b)(2) water account and allocates
the account based on forecast information and action specific priorities. Refer to the 3406(b)(2)
section in Operations Criteria. Management agencies are continuing to refine the rules for
implementation of 3406(b)(2), until further information is available, the schedules shown in Table
3.1.1.3.4-9 are assumed for Nimbus releases. These flow objectives are not implemented if
Folsom storage falls below 300 TAF.

Table 3.1.1.3.4-9 American River Flow Schedules

Period Nimbus Limit
Release (CFS)
Maximum of ,
November 80% of October’s flow or If Octotr)ne;i ﬁtZ?]ng’gf%efdg g(%) gfzfs then
Pre-CVPIA flow objective 0 '
Maximum of ,
December 90% of November’s flow or I Nt?]éimn?:irnfafi Logooixzefegzggggsds‘
Pre-CVPIA flow objective 0 '
Maximum of )
January 75% of December’s flow or It Dtﬁceimrr?;'rntsalf' Ir?v7v5§/>;c§egsos(;gg?scfs,
Pre-CVPIA flow objective '
Maximum of ,
February 75% of January’s flow or I Janu% i:;o:vgg/ce;d; ggg?: ff;‘fs then
Pre-CVPIA flow objective 0 '
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Period Nimbus Limit
Release (CFS)

Maximum of
March 75% of February’sflow or
Pre-CVPIA flow objective

If February’s flow exceeds 3,000 cfs, then
maintain 75% of 3,000 cfs

Lower Sacramento River - SWRCB D-1641
Source: SWRCB D-1641

Minimum Flow near Rio Vista

Table 3.1.1.3.4-10 identifies the minimum flow required on the Sacramento River at Rio Vista
under the Water Quality Control Plan, SWRCB D-1641. The year type classification used isthe
D-1641 40-30-30 index.

Table 3.1.1.3.4-10 Sacramento River at Rio Vista Flow Schedule (CFS)

Wet (W) Above Normal Below Normal Dry (D) Critical (C)
(AN) (BN)
Sep 3,000 3,000 3,000 3,000 3,000
Oct 4,000 4,000 4,000 4,000 3,000
Nov-Dec 4,500 4,500 4,500 4,500 3,500

Mokelumne River -FERC 2916-029

Thisrequirement is not explicitly modeled in CALSIM 11, but rather isreflected in the inflow
time series for the Mokelumne River from EBMUDSIM. These criteria are addressed further in
Section 3.1.2.2.1 of this appendix.

Source: 1996 Lower Mokelumne River Project Joint Settlement Agreement

Minimum Flow below Camanche Dam:

Table 3.1.1.3.4-11 identifies four year type classes. Combined Pardee Reservoir and Camanche
Reservoir storage on November 5 (forecasted if not actual) is used to classify the Oct — Mar
period, and April forecasted unimpaired runoff for the Apr — Sep period is used to classify the
Apr — Sep period. If combined Pardee Reservoir and Camanche Reservoir storage is forecasted
to be less than 200 TAF, than the whole year is classified as Critically Dry. Table 3.1.1.3.4-12
identifies the schedule of minimum flows below Camanche Dam for each of the year type
classifications. For the months of April, May and June during the Below Normal, Normal and
Above year types, additional release of 50, 100, 150 or 200 CFSisrequired if the combined
Pardee Reservoir and Camanche reservoir storage is within 40, 30, 20 or 10 TAF, respectively, of
maximum allowabl e storage at the end of the prior month.

Table3.1.1.3.4-11 Mokelumne River Year Type Classification

Normal/Above Below Normal Dry Critically Dry
Oct — Mar Max Allowable Max Allowable to 399 TAF to 269 TAF or
(Pardee/Camanche 400 TAF 270 TAF less
Storage)
Apr —Sep 890 TAF or 889 TAF to 499 TAF to 299 TAF or
(Unimpaired Runoff) More 500 TAF 300 TAF less
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Table 3.1.1.3.4-12 M okelumne River below Camanche Dam Minimum Flow Schedule (CFS)

Life Stage Period(s) Normal/Above | Below Normal Dry Criticaly Dry
Adult 10/1-10/15 325 250 220 100
Immigration
Spawn/ 10/16 —-12/31 325 250 220 130
Incubation
Incubation/ 11-2/28 325 250 220 130
Alevin
Fry Rearing 3/1-3/31 325 250 220 130

4/1-4/30
Fry Rearing/ 5/1-5/31 325 250 220 100
Junvenile 6/1 - 6/30 100
Rearing/
Outmigration
Oversummer 7/1-9/30 100 100 100 100

Minimum Flow below Woodbridge Diversion Dam:

Table 3.1.1.3.4-13 identifies the schedule of minimum flows below Woodbridge Diversion Dam
for each of the year type classifications. The additional release criteriafor releases from
Camanche Dam apply at Woodbridge Diversion Dam as well.

Table 3.1.1.3.4-13 Mokelumne River below Woodbridge Diversion Dam Minimum Flow
Schedule (CFS)

Life Stage Period(s) Normal/Above | Below Norma Dry Critically Dry
Adult 10/1-10/15 100 100 80 15
Immigration
Spawn/ 10/16 -12/31 100 100 80 75
Incubation
Incubation/ 11-2/28 100 100 80 75
Alevin
Fry Rearing 3/1-3/31 100 100 80 75

4/1-4/30 150 150 150
Fry Rearing/ 5/1-5/31 300 200 150 15
Junvenile 6/1 - 6/30 20
Rearing/
Outmigration
Oversummer 7/1-9/30 25 20 20 15
Gainsharing:

Twenty percent of the yield from new projects, up to 20,000 acre-feet, isto be made available to
CDFG and USFWSto release at their discretion into the lower Mokelumne River. Gainsharing
water isto be available in any year in which carryover storage in EBMUD’ s storage in the Lower
Mokelumne River Project on November 5" is projected to be at the maximum allowable level by
the Corps of Engineers flood control manual. When carryover storage on November 5" is
projected to be less than the maximum allowable, the gainsharing water may be used only once
during a drought sequence.

Stanislaus River — 1987 USBR, DFG Agreement, and USFWS discretionary use of CVPIA

3406(b)(2) - Goodwin Release Objective
Source: 1987 USBR, DFG Agreement and New Melones Interim Operations Plan

Minimum Flow below Goodwin Dam:
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Depending on the Fishery allocation (0 — 467 TAF/Yr) under the New Melones Interim
Operations Plan, the combined release at Goodwin Dam is managed under the minimum and
pulse flow schedules shown in Table 3.1.1.3.4-14. Refer to the New Melones Interim Operations
Plan section in Operations Criteria.

A procedure for implementing CVPIA Section 3406(b)(2) based fish actions and accounting is
incorporated into CALSIM II. The 1987 USBR, DFG Agreement allocates less water to the
Stanislaus fisheries (98-302 TAF/Yr). CVPIA 3406(b)(2) water is prededicated by operations
under the New Melones Interim Operations Plan. The extent to which 3406(b)(2) water is
prededicated is the increase in allocation between the 1987 agreement and the plan.

Table 3.1.1.3.4-14 Stanislaus River Minimum and Pulse Flow Schedules

Annual Fishery 0 83 172 182 275 410 467

Allocation (TAF)

Minimum Flow Schedules (CFS)
January 0 125 250 275 300 350 400
February 0 125 250 275 300 350 400
March 0 125 250 275 300 350 400
April 0 250 300 300 900 1500 1500
May 0 250 300 300 900 1500 1500
June 0 0 200 200 250 800 1500
July 0 0 200 200 250 300 300
August 0 0 200 200 250 300 300
September 0 0 200 200 250 300 300
October 0 110 200 250 250 350 350
November 0 200 250 275 300 350 400
December 0 200 250 275 300 350 400

Pulse Flow Schedules (CFS)
Apr15—-May 16 | 0 | 500 | 1500 | 1500 | 1500 | 1500 | 1500

Stanislaus River — D-1422
Source: SWRCB D-1422

Minimum Dissolved Oxygen:

CALSIM Il has neither the ability to predict nor adjust operations for dissolved oxygen. D-1422
requires that water be released from New Melones to maintain a minimum dissolved oxygen
concentration in the Stanislaus River of 7 mg/l as measured near Ripon. As a surrogate, specific
volumes of release are made, as required, per the New Melones Interim Operations Plan, to insure
this criteriais met. The surrogate volumes are shown in Table 3.1.1.3.4-15. Refer to the New
Melones Interim Operations Plan section in Operations Criteria.

Table 3.1.1.3.4-15 Surrogate Dissolved Oxygen Release Volumes

Month Release Volume (TAF)
June 13.2
July 16.2
August 16.4
September 14.3
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Merced River — Davis-Grunsky
This requirement is not explicitly modeled in CALSIM 11 at thistime, however, the requirement
isincorporated into the appropriate input datasets.

Source: 1967 Davis-Grunsky Contract No D-GGR17

Minimum Flow below Crocker-Huffman Diversion Dam:

Under a Davis-Grunsky agreement with the California Department of Water Resources for grant
funding of portions of the Merced River Development Plan, MID must provide 180 to 220 CFS
of flow downstream of the Crocker-Huffman Diversion Dam to support Chinook salmon
spawning runs. The schedule of this requirement is shown in Table 3.1.1.4-16.

Merced River - FERC 2179
This requirement is not explicitly modeled in CALSIM 11 at thistime, however, the requirement
isincorporated into the appropriate input datasets.

Source: FERC 2179

Minimum Flow at Shaffer Bridge:

Under its FERC license, MID must operate Lake McClure to provide minimum flows at Shaffer
Bridge. The schedules of minimum flows are shown in Table 3.1.1.4-16. A dry year isdefined
by the FERC license as aforecasted April through July inflow to Lake McClure less than 450
TAF, asforecasted by DWR.

Merced River — Cowell Agreement
This requirement is not explicitly modeled in CALSIM 11 at thistime, however, the requirement
isincorporated into the appropriate input datasets.

Source: 197? Cowell Agreement

Minimum Flow below Crocker-Huffman Diversion Dam:

Due to water rights adjudication (Cowell Agreement), Merced must make available, below
Crocker-Huffman diversion Dam an amount of water that could then be diverted from theriver at
anumber of private ditches between Crocker-Huffman Diversion Dam and Shaffer Bridge. This
amount isshown in Table 3.1.1.4-16.

For the period of Oct — Feb, the water rights entitlement is limited to 50 cfs or the natural flow of
the Merced River (inflow to Lake McClure), whichever isless. If the natural flow of the Merced
River falls below 1,200 cfsin the month of June, the entitlement flows are reduced accordingly
from that day: 225 cfsflow for next 31 days; 175 cfs flow for next 31 days, 150 cfs for next 30
days; 50 cfsfor the remainder of September.
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Table3.1.1.3.4-16 Merced River Minimum Flow Schedules (CFS)

Month Davis-Grunsky FERC 2179 Cowell Agreement
Minimum Flow Minimum Flow at Shaffer Bridge Entitlement
below Crocker- Normal Y ear Dry Year

Huffman Diversion
Dam
Oct 1-15 0 25 15 50
Oct 16-31 0 75 60 50
Nov 180-220 100 75 50
Dec 180-220 100 75 50
Jan 180-220 75 60 50
Feb 180-220 75 60 50
Mar 180-220 75 60 100
Apr 0 75 60 175
May 0 75 60 225
Jun 0 25 15 250
Jul 0 25 15 225
Aug 0 25 15 175
Sep 0 25 15 150

Tuolumne River - FERC 2299-024
Source: 1995 Settlement Agreement

Minimum Flow at LaGrange Bridge:

Table 3.1.1.3.4-17 identifies the 10 year type classifications for the Tuolumne River. Only 7 of
these classifications have distinctly different minimum flow schedules.

Table3.1.1.3.4-17: Tuolumne River Year Type Classification

San Joaguin Basin
60-20-20 Index (TAF)
Critical and Below <1500
Median Critical 1500
Intermediate Critical/Dry 2000
Median Dry 2200
Intermediate Dry/Below Normal 2400
Median Below Normal 2700
Intermediate Below Normal/ Above Normal 3100
Median Above Normal 3100
Intermediate Above Normal/ Wet 3100
Median Wet/ Maximum 3100

Table 3.1.1.3.4-18 identifies these 7 minimum flow schedules.
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Table 3.1.1.3.4-18 Tuolumne River Minimum Flow Schedules

Critical and Median Inter- Median Dry Inter- Median Inter-
Below Critical mediate mediate Below mediate
Critical/ Dry/ Below Normal Below
Dry Normal Normal/
Above
Normal and
Above
(AAnng;/ olume 94,000 103,000 117,016 127,507 142,502 165,002 300,923
October 1—-15
(CF9) 100 100 150 150 180 200 300
gtct)\r/e;c(t'lb\ogP'__url)se None None None None 1,676 1,736 5,950
October 16-
May 31 150 150 150 150 180 175 300
(CF9)
Out migration
Pulse Flow 11,091 20,091 32,619 37,060 35,920 60,027 89,882
(AC-FT)
Junel-—
September 30 50 50 50 75 75 75 250
(CF9)

San Joaquin River - D-1641
Source: SWRCB D-1641

Maximum Salinity near Vernalis:

The maximum salinity near Vernalis was originally defined in SWRCB D-1422. SWRCB D-
1641 provisions have revised thisrequirement. CALSIM |1 does not have the capability to
predict salinity concentration at Vernalis, except through a simplified empirically blending of
flows and their associated assumed salinity concentrations. D-1641 requires salinity near
Vernalisto belessthan 0.7 EC for April - August and less than 1.0 EC September — March.
Releases are made from New Melones, as required, per the New Melones Interim Operations

Plan, to insure this criteriais met. Refer to the New Melones Interim Operations Plan section in

Operations Criteria.

San Joaquin River - D-1641
Source: SWRCB D-1641

Minimum Flow near Vernalis:
Table 3.1.1.4-19 identifies the minimum flow schedules required at Vernalis under SWRCB D-

1641. D-1641 also has a higher pulse flow requirement specifically for the Apr 15— May 16
period which is not included. D-1641 provides for an interim evaluation period, use of the

Vernalis Adaptive Management Program. The year type classification used is the D-1641 60-20-
20 index. Release are made from New Melones, as required, per the New Melones Interim
Operations Plan, to insure this criteriais met. Refer to the New Melones Interim Operations Plan

section in Operations Criteria.
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Table 3.1.1.3.4-19 San Joaquin River at Vernalis Minimum Flow Schedule (CFS)

Period Condition Wet (W) and Below Normal (BN) Critica (C)
Above Normal (AN) and Dry (D)
February — 2,130 1,420 710
June When X2 isrequired to be 3,420 2,280 1,140
at or West of Chipps Island

San Joaquin River - Vernalis Adaptive Management Program
Source: 1998 San Joaguin River Agreement

Minimum Flow near Verndis:

The Vernalis Adaptive Management Program specifies pulse period (Apr 15— May 16) flow
targets on the San Joaquin River near Vernalis. The meeting of these flow targets is supported
through water purchases. These water purchases are described under the San Joaguuin River
Agreement section under Operations Criteria. In addition, the Vernalis Adaptive Management
Program specifies export reductions concurrent with the flow targets. Thisis described under the
Export Restrictions section.

The pulse period, Apr 15— May 16, VAMP flow targets are shown in
Table 3.1.1.3.4-20. Based upon aforecast of operations, the “existing” flow is determined and
the VAMP target selected accordingly.

I n addition, each vear isidentified with a numeric adjunct, 1 —5, corresponding to the
SWRCB D-1641 60-20-20 vear type classifications, Critical, Dry, Below Normal, Above
Normal and Wet respectively. |n any year when the sum of the current year’s and previous
year'syear typestotal 7 or greater, the VAMP flow tar get used will be the next step higher
than that determined by usethe “existing” flow criteria. 1n any year when the sum of the
current vear’sand previoustwo year’'syear typestotal 4 or lessnoreleasesfor VAMP are

required.

Table 3.1.1.3.4-20 San Joaquin River Minimum Flows (VAMP)

Existing Flow (CFS) VAMP Target Pulse Flow (CFS)
0-1,999 2,000
2,000 - 3,199 3,200
3,200 — 4,449 4,450
4,450 — 5,699 5,700
5,700 — 7,000 7,000
> 7,000 Provide stable flow to the extent
possible

Sacramento River-San Joaquin River Delta — SWRCB D-1641
Source: SWRCB D-1641

Delta Outflow Index (Flow and Salinity):

All flow based Delta outflow requirements included in SWRCB D-1641 are included in these
assumptions, however not all salinity based Delta outflow requirements are included. CALSIM |1
is not capable of predicting salinitiesin the Delta. Instead, empirically based equations and
models are used to relate interior salinity conditions with Delta outflow requirements. The
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Kimmerer-Monismith equation is used to predict and interpret the location of “X2". DWR's
Artificial Neural Network (ANN) technology is used to predict and interpret salinity conditions at
the Emmaton, Jersey Point, Rock Slough and Collinsville stations.

Table 3.1.1.3.4-21 identifies the primary flow based requirement for Delta Outflow. For the
period of Feb —Jun the X2 standard isused. The term “8RI” refersto the eight river index which
is the sum of the unimpaired forecast for: 1) Sacramento River at Bend Bridge; 2) Feather River
at Lake Oroville; 3) YubaRiver at Smartsville; 4) American River at Folsom Lake; 5) Stanislaus
River at New Melones Reservoir; 6) Tuolumne River at Don Pedro Reservoir; 7) Merced River at
Exchequer Reservoir; and 8) San Joaquin River at Millerton Lake.

Table 3.1.1.3.4-21 Minimum Delta Outflow Schedule (CFS)

Wet Above Below Dry Critical
Normal Norma

Jan 4,500 (6,000 if Dec 8RI > 800 TAF)
Feb-Jun X2 Standard
Jul 8,000 | 6,500 5,000 4,000
Aug 4,000 3,500 3,000
Sep 3,000
Oct 4,000 3,000
Nov — Dec 4,500 3,500

There are three ways to meet the X2 (2.64 mmhos) standard: 1) 2.64 mmhos or less 3 day running
average EC at compliance location; 2) 2.64 mmhos or less 14 day running average EC at
compliance location; or 3) Daily Net Delta Outflow equivalent (Collinsville = 7,100 CFS; Chipps
Island = 11,400 CFS; Port Chicago = 29,200 CFS).

At the Collinsville location, X2 compliance is required February through June. If the Sacramento
River Index (SRI) islessthan 8.1 MAF (90% exceedence), the Callinsville standard does not
apply in May and June and the minimum 14 day running average of 4,000 CFSis used.

At the Chipps Island location, X2 complianceisrequired for at least the number of days shown in
Table 3.1.1.3.4-22. Therequired days are linearly interpolated between the values shown in the
table. The same 90% exceedence exception for Collinsville applies here as well.
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Table 3.1.1.3.4-22 Required X2 Compliance days at Chipps|sland (days)

Previous Month's Feb Mar Apr May Jun
8RI (TAF)
<=500 0 0 0 0 0
750 0 0 0 0
800 0

1000 28 12 2 0 0
1250 28 31 6 0 0
1500 28 31 13 0 0
1750 28 31 20 0 0
2000 28 31 25 1 0
2250 28 31 27 3 0
2500 28 31 29 11 1
2750 28 31 29 20 2
3000 28 31 30 27 4
3250 28 31 30 29 8
3500 28 31 30 30 13
3750 28 31 30 31 18
4000 28 31 30 31 23
4250 28 31 30 31 25
4500 28 31 30 31 27
4750 28 31 30 31 28
5000 28 31 30 31 29
5250 28 31 30 31 29
>=5250 28 31 30 31 30

When “triggered”, at the Roe Island (Port Chicago) location, X2 compliance is required for at
least the number of days shown in Table 3.1.1.3.4-23. This requirement is “triggered” if the 14-
day running average EC at Roe Island is less than or equal to 2.64 mmhos on the last day of the
previous month. The required days are linearly interpolated between the values shown in the

table. The same 90% exceedence exception for Collinsville applies here as well.
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Table 3.1.1.3.4-23 Required X2 Compliance days at Roe | land (days)

Previous Month’'s Feb Mar Apr May Jun
8RI (TAF)

0 0 0 0 0 0
250 1 0 0 0 0
500 4 1 0 0 0
750 8 2 0 0 0
1000 12 4 0 0 0
1250 15 6 1 0 0
1500 18 9 1 0 0
1750 20 12 2 0 0
2000 21 15 4 0 0
2250 22 17 5 1 0
2500 23 19 8 1 0
2750 24 21 10 2 0
3000 25 23 12 4 0
3250 25 24 14 6 0
3500 25 25 16 9 0
3750 26 26 18 12 0
4000 26 27 20 15 0
4250 26 27 21 18 1
4500 26 28 23 21 2
4750 27 28 24 23 3
5000 27 28 25 25 4
5250 27 29 25 26 6
5500 27 29 26 28 9
5750 27 29 27 28 13
6000 27 29 27 29 16
6250 27 30 27 29 19
6500 27 30 28 30 22
6750 27 30 28 30 24
7000 27 30 28 30 26
7250 27 30 28 30 27
7500 27 30 29 30 28
7750 27 30 29 31 28
8000 27 30 29 31 29
8250 28 30 29 31 29
8500 28 30 29 31 29
8750 28 30 29 31 30
9000 28 30 29 31 30
9250 28 30 29 31 30
9500 28 31 29 31 30
9750 28 31 29 31 30

10000 28 31 30 31 30
>10000 28 31 30 31 30

Tables3.1.1.3.4-24, 3.1.1.3.4-25, 3.1.1.3.4-26, and 3.1.1.3.4-27 show the salinity requirements at
the Emmaton, Jersey Point, Rock Slough and Collinsville compliance stations. The 40-30-30
year type classification defined in D-1641 is used. These requirements are interpreted by use of
the ANN logic and applied as Delta outflow requirements. The standards shown here may be
buffered (lower) or ramped (preceded) when applied in the model in ensure compliance with the
standard.
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Table 3.1.1.3.4-24 Sacramento River at Emmaton Maximum Salinity Requirement

Apr 1 to Date Shown EC from Date Shown to
0.45 mmhos EC Aug 15 (mmhos)

Wet Aug 15

Above Normal July 1 0.63

Below Normal June 20 1.14

Dry June 15 1.67

Critical 2.78

Table 3.1.1.3.4-25 San Joaquin River at Jersey Point Maximum Salinity Requirement

Apr 1 to Date Shown EC from Date Shown to
0.45 mmhos EC Aug 15 (mmhos)

Wet Aug 15 ---

Above Normal July 1

Below Normal June 20 0.74

Dry June 15 1.35

Critical 2.20

Table 3.1.1.3.4-26 Rock Slough Maximum Salinity Requirement

Number of Days Each
Cdendar Year < 150
mg/l Chloride
Wet 240
Above Normal 190
Below Normal 175
Dry 165
Critica 155

Table 3.1.1.3.4-27 Sacramento River at Collinsville Maximum Salinity Requirement

EC (mmhos)
Oct 19.0
Nov — Dec 15.5
Jan 12.5
Feb — Mar 8.0
Apr—May 11.0

Delta Cross Channel Gate Operations:

Under D-1641, the Cross Channel Gate are closed for 45 days through the Nov — Jan period for
fishery protection, asfollows: 1) Nov, 10 days closed; 2) Dec, 15 days closed; and 3) Jan, 20 days
closed. The Cross Channel Gates are closed Feb —May 20, and closed for 14 days between May
21 -Jun 15. In addition, to prevent channel scour, whenever Freeport flows are sustained above
25,000 CFS the gates are closed.

Delta Exports:

Under D-1641 the combined export of the CVP Tracy Pumping Plant and SWP Banks Pumping
Plant is limited to a percentage of 3-day running average Deltainflow or flow in the San Joaguin
River at Vernalis as shown in Table 3.1.1.3.4-28.
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Table 3.1.1.3.4-28 Export Restrictions

Export/Inflow Ratio Restriction Export/San Jaoquin River Flow Ratio
Restriction
Oct — Jan <=65%
Feb 35 % (If Jan 8RI >= 1.5 MAF)

45 % (If Jan 8RI <= 1.0 MAF)
(linearly interpolate inbetween)

Apr 15 -May 16 <= 35% < =100%
(1,500 CFS minimum allowable export)

May 16 — Jun <=35%

Jul — Sep <=65%

Sacramento River-San Joaquin River Delta - USFWS discretionary use of CVPIA 3406(b)(2)
Source: 1999 Department of Interior

Delta Exports:

A procedure for implementing CVPIA Section 3406(b)(2) based actions and accounting is
incorporated into CALSIM II. The procedure maintains a 3406(b)(2) water account and allocates
the account based on forecast information and action specific priorities. Only CVP Export at
Tracy Pumping Plant and SWP Whedling for CVP Export is restricted in various degrees based
upon the 3406(b)(2) water allocation. The specific actions and scheduling of implementation are
briefly described under the CVPIA 3406(b)(2)/Operations Criteria section. Because 3406(b)(2)
only appliesto the CVP, full application of Delta export reductions requires some mechanism for
cooperation of the SWP at Banks Pumping Plant; thisis discussed in the sections on the
CALFED Environmental Water Account (EWA).

One specific action for 3406(b)(2) implementation is the Vernalis Adaptive Management
Program specified export reductions (Apr 15— May 16). These reductions are implemented
concurrent with pulse period flow targets at Vernalis. The pulse period, Apr 15 —-May 16,
VAMP export restrictions are shown in Table 3.1.1.3.4-29. The VAMP target pulse flow rules
are described under the Minimum Flow at San Joaquin near Vernalis section.

Table 3.1.1.3.4-29 Restriction of Total Export, VAMP Criteria

VAMP Target Pulse Flow (CFS) VAMP Restriction of Total
Exports (CFS)
2,000 1,500
3,200 1,500
4,450 1,500
5,700 2,250
7,000 1,500 or 3,000

Sacramento River-San Joaquin River Delta — CALFED Fisheries Agencies discretionary use
of EWA
Source: 1999 CALFED ROD, Environmental Water Account
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Delta Exports:

A procedure for implementing EWA based actions and asset expenditure is incorporated into
CALSIM I1. The procedure maintains a water account and allocates the account based on
forecast information and action specific priorities. The account is maintained through exercise of
EWA assets. The specific actions and scheduling of implementation of actions are briefly
described under the CALFED Environmental Water Account/Operations Criteria section.

One specific action for EWA isthe Vernalis Adaptive Management Program specified export
reductions (Apr 15— May 16), shown in Table 3.1.1.3.4-29 and discussed in the preceding Delta
Export/3406(b)(2) section. The EWA alows for SWP cooperation for full implementation of
Delta Export reductions in conjunction with use of the 3406(b)(2) water alocation of the CVP.

3.1.1.3.5 Operations Criteria

Upper Sacramento River — Discretionary Operations for Navigation Control Point
Source: CVP-OCAP 1992

Flow Objective for Navigation (Wilkins Slough):

The navigational flow objective, at Wilkins Slough, of 5,000 CFS has been used as the basis for
designing many of the pumping stations along the Sacramento River. At flows below 5,000 CFS,
diverters have reported increased pump cavitation as well as greater pumping head requirements.
Diverters are able to operate for an extended time at flows as low as 4,000 CFS at Wilkins
Slough, but pumping operations are affected, and some pumps become inoperable at flows lower
than this. On adaily operating basis, flows may drop as low as 3,500 CFS for short periods while
changes are made in Keswick releases to reach target levels at Wilkins Slough, but using the
3,500 CFSrate as atarget level for an extended period would have major impacts on diverters.

No criteria have been established that specifies when the flow criteria should be relaxed to
conserve water in Trinity Reservoir or Lake Shasta for future times when water supplies are not
sufficient to meet contractual delivery and other operational requirements. NCP flow criteriaare
currently based on the CVP system water supply forecast. Agricultural service allocations serve
as a surrogate for forecasted conditions, as outlined in Table 3.1.1.3.5-1.

Table3.1.1.3.5-1 NCP Flow Objectives

Ag Service Contract NCP Flow Objective
Allocation (NOD)

0%-10% 3250 cfs

10%-25% 3500 cfs

25%-40% 4000 cfs

40%-65% 4500 cfs
65%-100% 5000 cfs
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American River - SAFCA, Interim Reoperation of Folsom Dam
Source: SAFCA Interim Reoperation of Folsom Dam and Reservoir, Final EIR, 1994

Folsom Dam Flood Control:

Folsom Lake is operated in accordance with the 400-670 TAF variable flood control diagram
described in the Interim Reoperation of Folsom Dam and Reservoir, Final EIR, December, 1994,
This operation recognizes flood control capability provided by the available storage capacity in
three upstream reservoirs (French Meadows Reservoir, Hell Hole Reservoir and Union Valley
Reservoir). The current “creditable” upstream storage space allows the Folsom Reservoir flood
control reservation to be varied from 400 TAF to 670 TAF.

Table 3.1.1.3.5-2 identifies the schedul es of end-of-month required flood control space in Folsom
Lake as afunction of upstream creditable space. Upstream Creditable Space is the sum of end-
of-month available storage capacity in French Meadows Reservoir, Hell Hole Reservoir and
Union Valley Reservoir up to 45, 80, and 75 TAF respectively. This table assumes that the
modifications to Folsom Dam' s outlets have not been included. Appropriate interpretation of
Folsom Dam flood control requirements requires a definition of these upstream reservoir
operations under the appropriate level of development.

Table 3.1.1.3.5-2 Folsom L ake Flood Control

Upstream End-of-month Required Flood Control Space in Folsom Lake (TAF)
Creditable (linear interpolation for intermediate values)

Space Oct Nov Dec Jan Feb Mar Apr
0 350 670 670 670 670 405 175
100 290 575 575 575 575 375 175
130 255 500 500 500 500 340 175
150 255 450 450 450 450 320 175
175 255 425 425 425 425 305 175
200 255 400 400 400 400 300 175

American River — Discretionary Operations Criteria under SWRCB D-893
Source: unsupported

Flow below Nimbus Dam:

Folsom Lake operates for water supply, salinity control, fisheries related requirements and
enhancement, flood control and hydropower. CALSIM 11 lacks sophisticated rules for
hydropower related operations. A flow objective below Nimbus Dam is used to operate Folsom
Dam in a surrogate fashion balancing all these benefits. Table 3.1.1.3.5-3 identifies the operation
criteriawhich was devel oped based upon historical Nimbus rel ease data from 1976 — 2000. The
discretionary releases based on these flow schedules are capped at 3,000 CFS. Thisflow
scheduleis the basis of operation from which the resulting discretionary use of CVPIA
3406(b)(2) water isdeveloped. These flow objectives are not implemented if Folsom storage
falls below 300 TAF.
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Table 3.1.1.3.5-3 Nimbus Dam Discretionary Operations Criteria

Period Folsom Lake Nimbus
end of month storage plus Release (CFS)
remainder of water year projected Folsom (linear interpolate for
Lake inflow (when indicated) intermediate values)
(TAF)
Sep storage > 750 2750
October Sep storage > 700 1750
Sep storage > 600 1500
Sep storage > 400 750
Sep storage > 200 600
Sep storage > 100 500
Oct storage > 700 2500
November Oct storage > 650 1300
Oct storage > 600 1150
Oct storage > 400 800
Oct storage > 150 500
Nov storage > 700 3000
December Nov storage > 650 1500
Nov storage > 600 1300
Nov storage > 300 1000
Nov storage < 200 800
Nov storage < 150 500
Dec storage > 700 3000
January Dec storage > 650 1750
Dec storage > 600 1500
Dec storage > 500 1200
Dec storage < 400 1000
Dec storage < 300 750
Dec storage < 250 500
Jan storage > 725 3000
February Jan storage > 700 2500
Jan storage > 650 1500
Jan storage > 600 1350
Jan storage > 500 1100
Jan storage < 400 750
Jan storage < 300 500
Jan storage < 150 400
Feb Storage + Inflow > 2500 3000
March Feb Storage + Inflow > 1750 1500
Feb Storage + Inflow > 1000 750
Feb Storage + Inflow > 500 250
Mar Storage + Inflow > 2250 3000
April Mar Storage + Inflow > 1500 1750
Mar Storage + Inflow > 1000 750
Mar Storage + Inflow > 500 250
Apr Storage + Inflow > 2000 3000
May Apr Storage + Inflow > 1500 2250
Apr Storage + Inflow > 1000 1000
Apr Storage + Inflow > 500 500
May Storage + Inflow > 1600 3000
June May Storage + Inflow > 1000 1500
May Storage + Inflow > 250 1000
Jun Storage + Inflow > 1500 3000
July Jun Storage + Inflow > 1000 2500
Jun Storage + Inflow > 750 1750
Jun Storage + Inflow > 250 750
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Period Folsom Lake Nimbus
end of month storage plus Release (CFS)
remainder of water year projected Folsom (linear interpolate for
Lake inflow (when indicated) inter mediate values)
(TAF)
Jul Storage + Inflow > 1000 2500
August Jul Storage + Inflow > 750 1500
Jul Storage + Inflow > 500 1000
Jul Storage + Inflow > 100 750
Aug Storage + Inflow > 1000 2500
September Aug Storage + Inflow > 500 1000
Aug Storage + Inflow > 150 500

American River — Sacramento Water Forum
Thisregquirement is not explicitly modeled in CALSIM 11 at this time, however, the requirement
isincorporated into the appropriate input datasets.

Source: 1999 Sacramento Water Forum EIR/S

Sacramento Water Forum Mitigation Water:

Under the Sacramento Water Forum, any diversions from the American River for Placer County
Water Agency (PCWA) or the City of Roseville in excess of their “1995 Baseline” diversion
amounts may require “bucket for bucket” replacement under “mitigation” water operations
criteriain the Water Forum Agreement. The “1995 Baseline” diversion amounts from the
American River for PCWA and the City of Rosevilleare 8.5 TAF/Yr and 19.8 TAF/Yr
respectively. Under four-party arrangements (specific purveyor receiving mitigation, USBR,
Water Forum environmental caucus, downstream consumptive user), “mitigation” water is
released from PCWA's Middle Fork Project (MFP) in excess of all other normal release
operations for maintaining flow conditions in the lower American River. “Mitigation” water is
passed (or reoperated according to agreement) through Folsom Dam and the lower American
River and recovered for consumptive use downstream of the American River.

The Water Forum Agreement provides for surface diversion reductions from the American River
in“dry” through “driest” years. “Driest” year diversions are no greater than the “ 1995 Baseline”
defined by the Water Forum participants. A “Dry” year is defined as ayear in which the
forecasted Folsom Unimpaired Inflow (FUI) for Mar — Nov (modeled as Mar 1 — Sep 30 plus 60
TAF) islessthan 950 TAF. A “Driest” year isdefined as ayear in which the forecasted Folsom
Unimpaired Inflow (FUI) for Mar — Nov is lessthan 400 TAF. The PCWA and City of Roseville
purveyor specific information from the Water Forum Agreement is presented in Table 3.1.1.3.5-
4,
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Table 3.1.1.3.5-4 Water Forum Mitigation Water Schedules

PCWA City of Roseville
Annual Associated Annual Associated
Diversion Mitigation Diversion Mitigation
Amount Water (TAF/YT) Amount Water (TAF/YT)
(TAF/YT) (TAF/YT)
1995 Baseline” (negotiated) 85 n/a 19.8 n/a
Water Forum Agreement
FUlparnov > 950 TAF 355 0.0 54.9 0.0
400 TAF < FUlpa-now < 950 TAF 35.5 linearly linearly linearly
interpolated interpolated interpolated
FUlpa-nov < 400 TAF 355 27.0 39.8 20.0

In implementing the operation of “mitigation” water:
o Mitigation water is released at a constant rate during the months of March through

September.

o  MFP baseline releases (the releases from the MFP that would have normally occurred
without prior or current mitigation water releases) are maintained for a period starting
with the mitigation water release operation and ending with the start of the mitigation

water “refill” operation.

e The mitigation water “refill” operation begins as soon as Folsom Reservoir storage
reaches its maximum allowable under flood control operations. The MFP is allowed to
“refill” the MFP storage deficit from preceding mitigation water release operations by
storing inflow and reducing power releases that are not needed for any other downstream

reguirement.

o If refill of the MFP storage deficit is not completely achieved by the time a subsequent
mitigation water release operation commences, the preceding unrefilled deficit is carried
through until the next “refill” operation begins.

e |f mitigation water releases would reduce forecasted MFP storage to lower than minimum
pool requirements, or prevent M FP operations from maintaining flow requirements or
“1995 baseling” diversion, mitigation water rel ease operations and diversions above the

“1995 baseline” must cease.

Stanislaus River — 1997 New Melones Interim Operations Plan
Source: 1997 New Melones Interim Operations Plan

Minimum Flow below Goodwin Dam:

The New Melones Interim Operations Plan documents a negotiated basis for allocation of supply
to four purposes: fishery, water quality, instream flow and water supply. In thisdiscussion
fishery refersto flow requirements of the 1987 USBR, DFG Agreement, and prescriptive use of
CVPIA 3406(b)(2); water quality refersto SWRCB D-1641 maximum salinity requirements at
Verndlis; instream flow refers to D-1641 minimum flow requirements at Vernalis (not including
pulse flows during the Apr 15- May 16 period or VAMP); and water supply refersto CVP
contractors, Stockton East WD and Central San Joaquin.

Table 3.1.1.3.5-5 identifies the annual water supply classifications. Table 3.1.1.3.5-6 identifies
the maximum allocation of annual water supply to each of the purposes. Based on the value of
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the End-of-Feb New Melones Storage plus Mar — Sep Forecast the allocation rangesin Table 43
arelinearly interpolated. The resulting allocation is accounted for as rel eases to the Stanislaus
River measured at Goodwin Dam. The allocations for fisheries, water quality and instream flows
isinterpreted as follows: 1) All releases up to the amount of the fishery pattern are included in
the annual Fishery allocation; 2) All release up to the amount of the D-1641 Vernalis Minimum
Flow Reguirement, excluding the amount of Fishery allocation, are included in the annual Bay-
Delta alocation; and 3) All releases up to the amount of the Vernalis water quality requirement,
excluding the amount of Fishery and Bay-Delta allocations, are included in the annual Vernalis

Water Quality alocati

on.

Additional releases are required if necessary to meet the the D-1422 minimum dissolved oxygen
content requirement. Releases from Goodwin Dam to the Stanislaus River (except for flood
control) can not exceed 1,500 CFS.

Table 3.1.1.3.5-5 Annual Water Supply Categories

End-of-Feb New Melones Storage plus
Mar — Sep Forecast (TAF)

Low 0-1,400

Medium - Low 1,400 — 2,000
Medium 2,000 — 2,500
Medium —High 2,500 — 3,000
High 3,000 — 6,000

Table3.1.1.3.5-6 Annual Water Supply Allocations (TAF)

Fishery Vernalis Water Bay-Delta CVP Contractors
Quality (D-1641 Vernalis
Minimum Flow
Requirement)
Low 0-98 0-70 0 0
Medium - Low 98 - 125 70-80 0 0
Medium 125 -345 80-175 0 0-59
Medium —High 345 - 467 175-250 75 90
High 467 — 467 250 - 250 75 90

San Joaquin River — San Joaquin River Agreement
Source: 1998 San Joagquin River Agreement and related “ Diversion Agreement”

Flow near Verndis:

The San Joaguin River Agreement provides for the implementation of the Vernalis Adaptive
Management Program (VAMP). VAMP includes pulse period (Apr 15 — May 16) flow targets on
the San Joaquin River near Vernalis and associated Delta export reductions. The flow targets and
export reductions are detailed under the previous discussion of regulatory requirements on the
San Joaquin River and the Delta. This section discusses the water purchases under the San
Joaquin River Agreement for supporting VAMP.

Under the agreement, annually, the San Joaguin River Group Authority (SIRGA) members
(Modesto Irrigation District (MID), Turlock Irrigation District (TID), Merced Irrigation District
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(Merced), South San Joaquin Irrigation District (SSJID), and Oakdale Irrigation District(OID)),
during the pulse period (Apr 15— May 16), provide water to meet the VAMP target flow or 110
TAF, whichever isless. The SIRGA has executed a“ Division Agreement” which specifies
amount and order of the individual contributions of water by its members (Table 3.1.1.3.5-7).

The agreement assumes that the Stanislaus River is operated in accordance with the New Melones
Interim Operations Plan (see preceding section) and that releases under the plan are included in
the “existing” flow at Vernalis (see San Joaguin River — Vernalis Adaptive Management Program
section).

An additional 12.5 TAF of water above “existing” flow in the Merced River is provided by
Merced in October of all years. Also, an additional 15.0 TAF of water and up to 11.0 TAF of any
unused OID VAMP water is made available to Reclamation by OID.

Table 3.1.1.3.5-7 Division Agreement Schedule (TAF)

Entity First Tier Second Tier Third Tier Fourth Tier
First Merced 25 115 8.5 10
Second OID/SSJID 10 4.6 34 4
Third Exchange 5 23 17 2
Contactors
Fourth MID/TID 10 4.6 34 4
Total 50 23 17 20

SWP Water Allocation — FRSA Contract specific
Source: Feather River Service Area (FRSA) Contracts

North-of-Delta (FRSA) Allocation:

Under contracts between DWR and each of the FRSA diverters, deliveries can be reduced, due to
"Drought," by no more than 50% in any one year, and no more than 100% in any series of seven
(7) consecutive years. In addition, reductions can not exceed the percentages for the reductionin
annual entitlements for water to be put to agricultural use by water supply contractors in the San
Joaquin Valley. There are certain amounts of entitlement that are not subject to reduction: Joint
Water District Board, 5 TAF; Western Canal, 145 TAF; Garden Highway, 5.13 TAF; Plumas
Mutual, 6 TAF; Tudor Mutual, 210 AF; and Oswald, 150 AF. “Drought” criteriaare defined in
the contracts.

SWP Water Allocation — Monterey Agreement
Source: 1995 Monterey Agreement

South-of-Delta Allocation:

Total south-of-Delta SWP deliveries are determined based upon spring storage conditions at Lake
Oroville and SWP San Luis and forecasted runoff available to the SWP. Based upon the annual
delivery determined, the annual delivery is allocated as a percentage of contractual entitlement
that is equal for all SWP contractors.

CVP Water Allocation
Source: various CV P Settlement, Exchange, Agriculture and Municipal Water Service Contracts
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CVP water supply allocation is performed based on Shastaindex and atiered priority method.
Water supply allocation to Settlement contractors, Exchange contractors, and refuge are based on
Shastaindex alone. Deliveriesto agricultural service contractors and M&| contractors are
determined based on available water supply.

If Shastaindex is critical then deliveriesto Settlement contractors, Exchange contractors, and
refuges are reduced to 75% of contract amount. Allocation to these contractorsis not affected by
water availability, and they receive full allocation in all non-Shasta critical years.

Water alocation to agricultural service contractors and M&| contractors are accomplished using a
tiered alocation. In thefirst tier, agricultural service contractors are reduced to 75% of contract
amount while M& | allocations are not reduced. 1n the second tier, both M&1 and agricultural
service contractors are reduced by equal percent of allocation until M&I is reduced to 75% and
agricultural serviceisreduced to 50%. In thethird tier, M&I remains at 75 % and agricultural
service contractors are reduced to 25% of contract. In the fourth and fina tier, M&1 and
agricultural service contractors are reduced on an equal percentage basis until M&I reaches 50%
and agricultural service contractors are reduced to 0%.

CVP/SWP Coordinated Operations - 1986 Coordinated Operations Agreement
Source: 1986 Coordinated Operations Agreement (COA)

Sharing of Responsibility for In-Basin-Use:

Based upon the rules in the Coordinated Operations Agreement, specifically the definition of
“Balanced Condition”, the project shares of responsibility for In-Basin-Use are 75% for the CVP,
and 25% for the SWP. In-Basin-Use includes project storage withdrawals (including Trinity
River imports into the Sacramento River) for maintaining Delta water quality requirements. The
1986 COA was negotiated in the context of SWRCB D-1485.

Sharing of Surplus Flows:

Based upon the rules in the Coordinated Operations Agreement, the project shares of Surplus
Flows are 55% for the CVP, and 45% for the SWP. A project’s share of Surplus flows includes
project storage increase (after accounting for Trinity River importsinto the Sacramento River)
and Delta exports. The 1986 COA was negotiated in the context of SWRCB D-1485.

D-1485 requires export reductions for Striped Bass, and through agreements CV P provides
support for these export reductions. In turn SWP wheels, at priority, at alater time, replacement
water for the CVP. This replacement pumping is accounted for asa CVP export. No other
Wheeling is accounted for under COA.

CALSIM Il uses asimplified accounting of the COA. CALSIM Il operates to COA sharing
formulas to the extent possible within each time-step. Any outstanding imbalance in this sharing
isignored. In actuality, CVP and SWP operators will ssimilarly alow an imbalance to necessarily
occur during periods of the year, but will track and frequently attempt to reconcile these
imbalances throughout the year. Due to the need to account more closely for CVP and SWP
actions that require and are based on project specific accounting techniques, it is anticiapted that
“annual” COA accounting is required.
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CVP/SWP Coordinated Operations - SWRCB D-1641
Source: unsupported

Sharing of Restricted Export Capacity:

The 1986 COA makes no specification regarding the project obligations for reducing export
under D-1641 export restrictions. Under informal operating arrangements, USBR and DWR have
shared the remaining allowable export capacity. A 50%-50% split of export capacity sharing is
assumed.

CVP/SWP Coordinated Operations - USFWS discretionary use of CVPIA 3406(b)(2)
Source: 1992 CVPIA

Sharing of Restricted Export Capacity:

The abligation for 3406(b)(2) related reductions in Delta export is the sole responsibility of the
CVP. Inorder to implement 3406(b)(2) reductions in Delta export, cooperation is required from
SWP operations (i.e if CVP exports are reduced and CVP water abandoned in the Delta, the
SWP export could increase to capture the abandoned supply unless SWP cooperates in the export
reduction action). Any such SWP cooperation must be provided for through other mechanisms
besides 3406(b)(2), the most logically being the CALFED Environmental Water Account.

CVP/SWP Coordinated Operations — CALFED Fisheries Agencies discretionary use of EWA
Source: 2000 CALFED ROD, Environmental Water Account

Sharing of Restricted Export Capacity:

The obligation for EWA related reductions in Delta export isthe EWA’s. The projects are
assumed to cooperate as needed to facilitate EWA actionsin so far that the EWA operations
adhere to the agreed upon EWA operations guidelines attached to the CALFED ROD. These
guidelines require the EWA to useits assets to maintain the project’ s capability for current and
future year deliveries, as defined under the CALFED ROD.

CVPIA 3406(b)(2)
Source: 1992 CVPIA

Allocation:

CVPIA 3406(b)(2) requiresthat 800 TAF of CVPyield, annually, be allocated to fisheries
purposes. Thisalocation isreduced to 600 TAF in years that fall within the Shasta Index Critical
year criteria.

Actions:

A procedure for implementing CVPIA Section 3406(b)(2) based actions and accounting is
incorporated into CALSIM II. The procedure maintains a 3406(b)(2) water account and allocates
the account based on forecast information and action specific priorities. These actions are shown
in Table 45. Specifics about assumptions for individual actions are included in the Regulatory
Standards section.

In the dynamic accounting, each month the remaining allocation of 3406(b)(2) is assessed.
Actions are taken each month if the remaining allocation exceeds the amount of reserve required
for equal or higher priority later actions shown in Table 3.1.1.3.5-8. Later actions may end up
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actually costing more or less than the reserve amount shown. The reserve amounts are adjusted
to obtain the desired action implementation through the simulation period.

As aresult of the February, 2002, court decision, 3406(b)(2) support for the WQCP is non-
discretionary and unlimited, no reset adjustment is used with the storage metric and no offset
adjustment is used with either the release or export metric.

Table 3.1.1.3.5-8 CVPIA 3406(b)(2) Actions Schedule

IAction Description Jun | Jul |Aug

WQCP Support (D-1641) §§§§§§N\N\\\\\\\\\

Fish Releases
Export Reductions (150 taf) \\\\\\\N |
I\VAMP Export Restrictions @N
Post VAMP Export Restrictions

Export Ramping \.\\\\
3000 cfs Export Limit N\\\\\

Pre VAMP Export Restrictions

Export Reduction (35 taf) &\\&W

L..CcvP

CALFED Environmental Water Account
Source: 2000 CALFED ROD, Environmental Water Account

Actions:

A procedure for implementing EWA based actions and asset expenditure is incorporated into
CALSIM Il. The procedure maintains awater account and allocates the account based on
forecast information and action specific priorities. These actions are shown in Table 3.1.1.3.5-9.
Specifics about assumptions for individual actions are included in the Regulatory Standards
section. The account is maintained through exercise of EWA assets, which are discussed in the
following section.

In the dynamic accounting, each month the remaining available EWA assets are assessed.
Actions are taken each month if the amount of remaining available assets exceeds the amount of
reserve required for equal or higher priority later actions shown in Table 46. Later actions may
end up actually costing more or less than the reserve amount shown. The reserve amounts are
adjusted to obtain the desired action implementation through the simulation period.

Table 3.1.1.3.5-9 EWA Actions Schedule
IAction Description Oct |Nov|Dec| Jan | Feb [Mar| Apr | May | Jun| Jul |Aug| Sep

Eixsh RtelRe;f%f L
por uctions —

4000 cfs for 1 week/month

(2 weeks/month in Wet years)
VAMP Export Restrictions

Pre VAMP Export Restrictions
Post VAMP Export Restrictions
Export Ramping

Thov CVPISWP
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Assets:

Two types of assets support the EWA: “operational” and “fixed” assets. The assets and their
associated potential benefit to the EWA isshownin Table 3.1.1.3.5-10. The operational assets
values will not be known until they are applied. The fixed assets, particularly the south-of-Delta
purchases, can be used to temporarily cover the risk of the uncertainty of the benefit of the

operationa assets.

Debt Restrictions:

Table3.1.1.3.5-10 EWA Assets

Asset Description

Fixed asset potential

50% of use of JPOD (Excess SWP Capacity) N/A
50% of any CVPIA 3406(b)(2) releases N/A
pumped by SWP

Flexing of Delta Export/Inflow Ratio (not N/A
explicitly modeled)

Dedicated 500 CFS increase of Jul — Sep Banks N/A

PP capacity

North-of-Delta purchases

0-135TAF/Yr

South-of-Delta purchases

50-185 TAF/Yr

South-of-Delta source shifting agreements (not
explicitly modeled)

N/A

200 TAF/Y R South-of-Delta groundwater
storage capacity

Onetimeinitial 200 TAF

No planned carryover of debt is allowed past the end-of-September. Therefore, actions
must be limited to the amount of assets that are maintained and accrued with minimal

uncertainty.
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3.1.2 EBMUDSIM

The East Bay Municipal Utility District’s hydrologic simulation model (EBMUDSIM) simulates
the operation of the District’s reservoir system under present and future conditions. The model is
used as a planning tool to analyze the effects of modified facilities and changed operation rules.
Its primary purpose is to determine the system’s ability to meet customer demands.

3.1.2.1 Model Description

The main physical components of the EBMUDSIM model are the Mokelumne River system
(Pardee and Camanche Reservoirs and the river below Camanche Dam), the Mokelumne
Aqueducts, and the District’s Terminal Reservoirs. Figure 3.1.2.1-1 displays a schematic of the
model.

Folsom South
Canal

Mokelumne River

lokelumne Hill Gage

Folsom South Pardee

Canal Connection Reservo 7

Hwy. 49

/

Camanche

FSNO (6)

#2 Mokelumne
Aqueducts

Woodbridge Dal
ASJC (11)

<€—>»GW (each pipe)
ASIW (12)

DEL (5)

Bay Delta Terminal Reservoirs

Figure 3.1.2.1-1 EBMUDSIM System Schematic
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Mokelumne River inflow to Pardee Reservoir is the basic hydrologic input used by EBMUDSIM
to perform its simulations. This inflow, derived from historic records, forms a 75-year sequence
of hydrological input data for a period beginning in January 1921 and ending in December 1995.
In FRWP simulations, historic inflow to Pardee for Water Year 1978 has been altered to simulate
a three-year drought sequence beginning in 1976. (Water Year begins on October 1). The
Drought Planning Sequence is displayed graphically in Figure 3.1.2.1-2. The basis for the
Drought Planning Sequence is discussed in Appendix A.

Figure 3.1.2.1-2 Drought Planning Sequence Hydrology
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EBMUDSIM incorporates all of the operational constraints governing the District’s water supply
system. EBMUDSIM accounts for water use by diverters upstream of Pardee Reservoir and
downstream of Camanche Reservoir. The model calculates minimum release requirements for
downstream diverters, channel losses, and instream flows. Remaining water is available for
storage or delivery to the District’s customers. The model also accounts for flood control
operations. The combined effects of physical and operational constraints dictate the resulting
EBMUDSIM hydrologic output for all conditions simulated.

EBMUDSIM uses a monthly time step as the basis for its simulations. The output generated by
EBMUDSIM represents average monthly or end-of-month values. The model provides the user
with output that shows inflow, outflow, and changes in storage for elements of the system over
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the study period under the conditions analyzed. By changing the input data the user can explore
the effects on the system of changes in such variables as projected customer demands, facilities
development alternatives, operational requirements, and water supply availability. This allows
EBMUD to assess impacts of potential changed conditions for planning purposes. For actual
system operations, however, the District uses different tools that incorporate more detailed, real-
time, system components.

For more information about EBMUDSIM, refer to Bay-Delta Water Rights Hearing before the
State Water Resources Control Board — East Bay Municipal Utility District, June 1998 — Exhibit
No.4 — Testimony of John Skinner - EBMUDSIM Model Description, Assumptions,
Verification, and Output.

3.1.2.1.1 Verification Study

To ensure that EBMUDSIM simulates Mokelumne River conditions appropriately, a verification
analysis was conducted. This verification study compares theoretical simulation results with
records of historical observation for two parameters: Total System Storage (TSS) and Total
Camanche Reservoir Releases to the lower Mokelumne River.

The following assumptions were made for the EBMUDSIM verification study:

1) Analysis is from 1970-2000 to correspond to the time period that the existing supply
system has been full and operational.

2) 220 MGD EBMUD Demand. Because EBMUD demand levels have been relatively
constant since the early 1970’s, this assumption corresponds closely with EBMUD
demands during the period simulated.

3) 2000 Level of Development for other Mokelumne Water Users.

4) Historical runoff values for all years, including 1978 are used.

5) EBMUD’s Demand Management Program is implemented. Table 3.1.2.1.1-1 contains
rationing percentages and corresponding storage triggers that summarize the program.

6) Woodbridge Irrigation District (WID) diversions are set to 65,855 AF during years in
which the undiminished, unregulated runoff at the Mokelumne Hill gage is less than 300
TAF; and 75,855 AF when runoff volume is greater than 300 TAF. This assumption
corresponds more closely with higher diversions made by WID prior to 1988 before
EBMUD terminated the contract provisions allowing higher WID diversions.

7) Camanche Reservoir releases for fishery and instream benefits are scheduled according to
the District’s 1961 Agreement with the California Department of Fish and Game. This
assumption corresponds more closely with fishery release requirements prior to 1996
when EBMUD and Resource Agencies agreed to revised fishery release requirements.

Table 3.1.2.1.1-1 EBMUD Demand Management Program

Carry-over Storage (1AF) Rationing Goall
500>Stor>450 0to 15%
450>stor>300 15 to 25%
stor below 300 25%

Results of the verification study are shown in Figures 3.1.2.1.1-1 to 3.1.2.1.1-3. Figure 3.1.2.1.1-
1 displays the simulation results and historical records for TSS. Although there is a very high
correlation between historic and modeled TSS in EBMUDSIM, some simplifying assumptions in
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depicting local system operations cause some differences between historic and projected values.
Figure 3.1.2.1.1-2 displays the total releases from Camanche Reservoir for simulated and historic
conditions. Figure 3.1.2.1.1-3 displays the results of a regression analysis between historical and
simulated values for total annual Camanche releases.
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Figure 3.1.2.1.1-1 EBMUD Total System Storage — 2002 Verification Analysis
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Figure 3.1.2.1.1-2 Total Releases from Camanche Reservoir

The graphics display a high correlation between historical operations and EBMUDSIM output
according to the verification settings. For example, Figure 3.1.2.1.1-3 shows a correlation value
(1%) of 0.9814 for total annual Camanche release. This study verifies that EBMUDSIM can
appropriately simulate Mokelumne River flows.
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Figure 3.1.2.1.1-3 Annual Total Camanche Releases — Regression Analysis
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3.1.2.2 Application to FRWP Modeling

EBMUDSIM studies were prepared for each of the FRWA modeling scenarios described in
Section 2.6. Table 3.1.2.2-1 is a key to the EBMUDSIM studies prepared for the FRWP
EIR/EIS. The following discussion addresses the assumptions and procedures applied to each of
these EBMUDSIM studies.

Table 3.1.2.2-1 FRWP EBMUDSIM studies

Study Existing Condition Future Condition
Alternative 1 (No Action) Study 6203 Study 6257
Alternatives 2-5 (Joint Project) Study 6296 Study 6292
Alternative 6 (Enlarged Pardee) Study 6322 Study 6321

3.1.2.2.1 Alternative 1

The assumptions for the Alternative 1 studies are identical to those made for the verification
study except for the following:

1)

2)

3)

The simulation period is from 1921-1995: This simulates the implications of Alternative
1 over a wide range of hydrologic conditions (including the CVP drought planning
sequence — 1928 to 1934) and corresponds to the state-wide hydrologic study period
standard

Inflow to Pardee Reservoir in WY 1978 is changed to 185 TAF, consistent with the
Drought Planning Sequence hydrology shown in Figure 3.1.2.1-2.

EBMUD demand does not change for the Alternative 1 existing condition study;
however, for the Alternative 1 future condition study, EBMUD demand is increased to
228 MGD, EBMUD’s project 2020 demand.
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4) Woodbridge Irrigation District (WID) diversions are set to present/future contractual
values: 60 TAF during years in which Pardee inflow is greater than or equal to 375 TAF,
and 39 TAF when runoff volume is less than 375 TAF.
5) Camanche Reservoir releases for fishery and instream benefits are scheduled according to
the Joint Settlement Agreement (JSA), adopted November 27, 1998. These requirements
are describe in Section 3.1.1.3.4, under the discussion of regulatory standards for the
Mokelumne River. In addition, Table 3.1.2.2.1-1 contains release volumes and
corresponding triggers that summarize the action specified in the JSA.

Table 3.1.2.2.1-1 Joint Settlement Agreement Fish Flow Schedule

Joint Settlement Agreement Camanche Release Requirements for the Lower Mokelumne River (TAF)
Year Storage Runoff
Type |Trigger (TAF) Oct  Nov  Dec Jan Feb  Mar| Trigger (TAF) Apr  May  Jun Jul  Aug  Sep| Total AF
normal Max 200 193 200 200 182 20.0 >890 193 200 193 6.1 6.1 6.0 194
below Nor > 400 154 149 154 154 140 154 > 500 149 154 149 6.1 6.1 6.0 154
dry > 270 135 131 135 135 123 135 > 300 131 135 6.0 6.1 6.1 6.0 130
critical <270 7.1 7.7 8.0 8.0 7.3 8.0 <300 7.7 6.1 6.0 6.1 6.1 6.0 84

Notes: 1. Storage trigger is based on combined volume in Pardee and Camanche Reservoirs
2. Runoff trigger is based on unimpaired runoff from the Mokelumne River watershed

3.1.2.2.2 Alternatives 2-5

The gainsharing provision of the JSA is incorporated in EBMUDSIM by increasing dead
storage in EBMUD’s Mokelumne River reservoirs by 20,000 acre-feet. This reserves this
volume which can be released at the discretion of CDFG and USFWS.

EBMUDSIM studies for Alternatives 2-5 simulate deliveries of Sacramento River water from the
Freeport Regional Water Project to the Mokelumne Aqueducts. As the model performs its
monthly water balance, the values from the delivery schedule fill the Mokelumne aqueduct
capacity while reducing Pardee releases to the aqueducts by a commensurate amount.

FRWP deliveries of Sacramento River water to EBMUD are conditioned by the following

constrai

nts:

EBMUD’s March 1 projection of End-of-September Total System Storage (TSS) must be
less than 500 TAF to allow EBMUD to take delivery of Freeport water according to its

CVP contract.
Under its CVP Contract, deliveries to EBMUD cannot exceed 165 TAF in any three

consecutive years that TSS forecasts remain below 500 TAF.

Under its CVP Contract, annual deliveries to EBMUD are subject to the same shortage
conditions as other CVP Contractors. The allocation reduction percentage is applied to
the contractual 133 TAF maximum annual diversion.
The capacity of the Freeport delivery system to EBMUD is 100 MGD. This allows a

maximum annual delivery of 112 TAF if water is delivered for all twelve months of the

year.

Freeport deliveries are curtailed whenever EBMUD’s Mokelumne storage becomes filled
to maximum allowable levels.

In the FRWP modeling studies, it was assumed that EBMUD would take delivery of Sacramento
River water as early as allowable under the provisions of its amendatory CVP water service
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contract and at the maximum rate possible utilizing its allocated FRWA capacity (100 mgd). In
those years when end-of-September TSS is less than 500 TAF without the project (Alternative 1),
it was assumed that FRWA deliveries to EBMUD would begin on March 1. Deliveries would
continue continuously at a rate of 100 mgd until one of the following conditions occurred:
e EBMUD’s annual allocation of CVP water is reached. This volume of water is the
contract amount (133 TAF) times the CVP M&lI allocation applied to that year (as

determined by CALSIM II).

e EBMUD’s CVP deliveries reach 165 TAF in three consecutive years when EBMUD may
take CVP water.

e EBMUD reservoirs are filled to the point where flood control releases would be
necessary.

These EBMUD diversion operating rules, which place the supplemental water supply in EBMUD
reservoirs as early as possible, were used for the FRWP impact modeling since they provide the
District with the greatest drought relief reliability. All FWWA deliveries to EBMUD would be
placed in the Mokelumne Agueducts and delivered to the East Bay.

One provision in the JSA requires a portion of any additional water supply (up to 20 TAF) to be
dedicated to increased instream flows to be released as requested by the Resource Agencies. This
study does not attempt to model the additional flow since the water is to be released at the
discretion of the fisheries agencies. However, the Alternatives 2-5 studies do account for the
storage necessary for this volume of water by increasing Pardee Reservoir dead storage by 20
TAF.

To assess EBMUD’s full use of FRWP, EBMUD demand is set to projected 2020 level, 228
MGD, for both the existing condition study and the future condition study. This conservative
assumption leads to lower flows down the lower Mokelumne River in the existing condition study
at times when EBMUD is not taking delivery of Sacramento River water, because higher than
current deliveries are made to EBMUD customers.

3.1.2.2.2.1 EBMUDSIM Interaction with CALSIM I1

The EBMUDSIM / CALSIM II interaction is displayed schematically in Figure 3.1.2.2.2.1-1.
Conceptually, it is an iterative process of matching EBMUD FRWP delivery needs to Central
Valley Project (CVP) operations. The interaction begins with an Alternative 1 EBMUDSIM run,
from which the “Flow into Delta” output time series is used as CALSIM II input for the
Mokelumne system Delta inflow. An initial Alternative 1 CALSIM II run is executed, and CVP
North of Delta M&I Allocations output is returned to EBMUD.

Iteration steps:

1) The future condition Alternative 1| EBMUDSIM study is used to determine when
EBMUD End-of-September Storage is less than 500 TAF.

2) An EBMUDSIM run is prepared including deliveries from Freeport in those years when
End-of-September Storage is less than 500 TAF.

3) The amount of water delivered to EBMUD is restricted by CVP delivery allocations
(from the CALSIM II Alternative 1 study), the 165 TAF 3-year limit, physical capacity,
and EBMUD’s Mokelumne storage.

4) A revised “Flow into Delta” EBMUDSIM output time series is extracted.

5) CALSIM II is re-run using the revised Mokelumne inflows.

6) A revised CVP North-of-Delta M&I Allocations output is extracted from the CALSIM II
study and returned to EBMUD to verify Freeport water availability.

Processing and iteration steps are repeated until CVP North-of-Delta M&I Allocations converge
with EBMUD Freeport deliveries.
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3.1.2.2.3 Alternative 6

The goal for EBMUDSIM studies of Alternative 6 is to simulate the hydrologic conditions of the
Mokelumne River system with increased storage capacity in Pardee Reservoir.

Listed below are the technical and physical assumptions that apply to EBMUDSIM simulations
involving the downstream dam site and an enlarged Pardee Reservoir.

The new elevation-area-capacity relationship for the enlarged Pardee reservoir is shown
in Table 3.1.2.2.3-1.

Target elevation for the enlarged Pardee Reservoir is set to 601 ft., year-round, while the
spillway crest is set to 614 ft. Maintaining Pardee Reservoir elevation below 601 ft.
protects the whitewater-rafting run from Electra Powerhouse to the Highway 49 Bridge.
The storage space between the operating elevation of 601 ft. and the spillway crest of 614
ft. provides flood control space that can be transferred to Pardee Reservoir from
Camanche Reservoir’s flood control reservation. This allows more water to be stored in
Camanche Reservoir, which is used to meet downstream release requirements, preserving
Pardee Reservoir storage for East Bay delivery during dry years; however, note that this
modeled flood control space is a year-round constraint and cannot be refilled beginning
March 15, when flood control operations allow the reservoirs to be filled. Relative to the
Alternative 1 studies, the Enlarged Pardee storage system has less effective refill space
come March, and during wet years, the system tops off sooner. By May, higher flood
control releases are required, which results in higher Mokelumne River flows during
May, June, and sometimes during July of wet years.

Sluice capacity of the new dam is assumed to be high enough to allow 601 ft. elevation to
be maintained.

The JSA gainsharing reservation applies to any supply improvement, including storage
increase. Similar to the FRWP case (Alternatives 2-5), this water is modeled in Pardee
Reservoir by increasing dead storage by 20 TAF. Therefore, this gainsharing volume is
added to the revised dead storage volume for the enlarged reservoir.

Two major operational decisions modeled in EBMUDSIM are based on existing storage
thresholds: instream flow releases and customer delivery cutbacks. These constraints
were adjusted for the purposes of the Alternative 6 EBMUDSIM studies, as follows:

1) According to the JSA, Camanche Reservoir release requirements for the period from
October — March depend on the storage in Pardee and Camanche Reservoirs on
November 5. For the enlarged Pardee studies, values for these thresholds were
revised. Instream release thresholds were altered until JSA fishery release year-type
frequency were the same as for Alternatives 2-5. Table 3.1.2.2.3-2 displays the year
types resulting for each alternative. Note that although there are some years where

2) the year types differ between the two action alternatives, the frequency results at the
bottom of the table are very similar. Table 3.1.2.2.3-3 displays the revised
Pardee/Camanche storage thresholds necessary for Alternative 6 to produce the year-
type schedule in Table 3.1.2.2.3-2
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Table 3.1.2.2.3-1 Enlarged Pardee Elevation-Area-Capacity Table

ELEV(Ft) AREA(Acres) STORAGE(AF) ELEV(Ft) AREA(Acres) STORAGE(AF)
380 259 13200 444 690 42320
381 264 13460 445 697 43020
382 270 13730 446 706 43720
383 274 14000 447 715 44430
384 279 14280 448 724 45150
385 283 14560 449 733 45880
386 289 14840 450 741 46620
387 294 15130 451 750 47370
388 299 15420 452 760 48120
389 304 15720 453 769 48880
390 310 16030 454 779 49650
391 314 16340 455 789 50430
392 320 16660 456 799 51230
393 325 16990 457 809 52040
394 331 17320 458 820 52850
395 336 17650 459 831 53680
396 342 17990 460 842 54520
397 347 18340 461 855 55360
398 354 18690 462 866 56220
399 359 19050 463 878 57090
400 365 19410 464 890 57970
401 372 19780 465 901 58860
402 379 20150 466 913 59770
403 386 20530 467 925 60700
404 392 20910 468 936 61630
405 399 21310 469 948 62570
406 406 21720 470 960 63530
407 412 22130 471 972 64490
408 418 22550 544 2094 176190
409 425 22970 545 2115 178290
410 432 23400 546 2131 180410
411 438 23830 547 2147 182550
412 445 24270 548 2163 184710
413 452 24720 549 2179 186880
414 459 25180 550 2200 189070
415 466 25640 551 2217 191280
416 474 26100 552 2234 193500
417 481 26570 553 2251 195750
418 489 27060 554 2268 198010
419 496 27560 555 2289 200280
420 503 28060 556 2306 202580
421 511 28570 557 2324 204890
422 519 29090 558 2341 207230
423 525 29610 559 2359 209580
424 533 30140 560 2378 211940
425 541 30680 561 2396 214330
426 549 31220 562 2413 216730
427 556 31770 563 2429 219150
428 563 32330 564 2446 221590
429 570 32890 565 2484 224040
430 578 33460 567.65 2537 230690
431 586 34050 570 2584 236710
432 592 34640 575 2678 249870
433 600 35240 580 2766 263490
434 608 35850 585 2866 277570
435 616 36460 590 2959 292130
436 623 37080 595 3048 307150
437 631 37710 600 3155 322650
438 639 38340 605 3290 338760
439 648 38990 610 3395 355480
440 655 39630 615 3506 372730
441 664 40290 620 3628 390570
442 672 40960 625 3765 409050
443 681 41630 630 3891 428190
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Table 3.1.2.2.3-2 JSA Fishery Release Year-type Comparison”

October Apnt
Water Year  |Alternative 1 Alternatives 2-5  Alternative B Alternative 1 Alternatives 2-5  Alternative B
1922 Marm Marm Marm MNarm Marm Marm
1923 Marm Marm Marm BMarm BMarm BlMarm
1924 Marm Marm Marm Crit Crit Crit
1925 Crit Dry Diry BlMarm BMarm BlMarm
1926 Marm Marm Marm Dry Dry Diry
1927 Diry EMarm Diry MNarm Marm Marm
1928 Morm Morm MNorm BMorm EMorm BMorm
1929 Marm Marm Marm Dry Dry Diry
1930 Diry Dry Diry Dry Dry Diry
1931 Diry EMarm Diry Crit Crit Crit
1932 Crit Crit Crit Biorm BMorm BMorm
1933 Diry EMarm Diry Dry Diry Diry
1934 Diry EMarm Diry Dry Diry Diry
1935 Crit Dry Diry BMarm BMarm BEMarm
1936 EMarm Marm Diry Marm Marm Marm
1937 Morm Morm Morm BMorm EMorm BMorm
1935 Morm Morm Morm MNorm Morm Morm
1932 Morm Morm Morm Dry Diry Diry
1940 Diry Dry Diry MNorm MNarm Morm
1941 Morm Morm Morm BMorm EMorm BMorm
1942 Morm Morm Morm MNorm Morm Morm
1943 Morm Morm Morm MNorm Morm Morm
1944 Morm Morm Morm Dry Diry Diry
1945 Diry Dry BMaorm BMorm BMorm EMarm
1946 Morm Morm Morm BMorm EMorm BMorm
1947 Morm Marm Morm Dry Diry Diry
1948 Diry Diry BRlorm Blarm BMarm Etarm
1949 Blorm BErorm BElorrm Bhorm BMorm Blorm
1950 Blorm BErorm BElorrm Bhorm BMorm Blorm
1951 Marm Morm Marm MNarm Marm Marm
1952 Marm Morm Marm MNarm Marm Marm
1953 Marm Marm Marm BMarm BMarm BMarm
1954 Marm Marm Marm BMarm BMarm BMarm
1955 BlMarm BMarm MNarm Dry Dry Diry
1956 Diry Dry BMarm MNarm Marm Martm
1957 Marm Marm Marm BlMarm BMarm BlMarm
1958 Marm Marm Marm MNarm Marm Marrm
1959 Marm Marm Marm Dry Dry Diry
1960 Diry Dry Diry Dry Dry Diry
1961 Diry Dry Diry Crit Crit Crit
1962 Crit Crit Diry BMarm BMarm BEMarm
1963 Diry EMarm Diry BMarm BMarm BEMarm
1964 Marm Marm Marm Dry Diry Diry
1965 Diry Dry BMarm Marm Marm Marm
1966 Marm Marm Marm Dry Diry Diry
1967 Diry Dry BMarm Marm Marm Marm
1968 Marm Marm Marm Dry Diry Diry
1962 Diry EMorm EMarm MNorm MNarm Morm
1970 Morm Morm Morm MNorm Morm Morm
1971 Morm Morm Morm BMorm EMorm BMorm
1972 Morm Morm Morm BMorm EMorm BMorm
1973 Blorm Erlorm Norm Bhorm BMorm Blorm
1974 Morm Morm Norm Norm Morm MNorm
1975 MNorm Morm MNorrm Bhorm BMorm Blorm
1976 MNorm Morm MNorrm Crit Crit Crit
1977 Crit Dry Diry Crit Crit Crit
1978 Crit Crit Crit Crit Crit Crit
1979 Crit Crit Crit Crit BMarm BMarm
1960 Crit Crit Crit MNarm Marm Marm
1981 Marm Marm Marm Dry Dry Diry
1962 Diry BrMarm BMarm MNarm Marm Marm
1983 Marm Marm Marm MNarm Marm Marm
1984 Marm Marm Marm MNarm Marm Marm
1985 Marm Marm Marm Dry Dry Diry
1966 Diry Dry BMarm MNarm Marm Marm
1987 Marm Marm Marm Crit Crit Crit
1988 Diry Dry Diry Crit Crit Crit
1989 Crit Crit Crit BlMarm BMarm BlMarm
1990 Crit Dry Diry Dry Diry Diry
1991 Crit Dry Crit Crit Diry Crit
1992 Crit Crit Crit Crit Diry Crit
1993 Crit Crit Crit MNorm Morm MNorm
1994 Morm Morm EMNorm Crit Crit Crit
1995 Diry Dry Diry MNorm Marm MNorm
Year-Type Counts

MNorm 37 38 35 23 23 23
Enarm g 11 1l 22 23 23

Dry 19 17 17 17 19 17

Crit 13 g g8 12 9 11

e Highlighted boxes denote difference in year type between Freeport and enlarged Pardee cases
e Though individual years differ, the long-term statistics match as close as possible
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Table 3.1.2.2.3-3 Pardee/Camanche Storage Thresholds for JSA Fishery Release

PCS Thresholds (TAF)

Scenario Maximum BNorm if > Dry if >
Alternative 1 Flood 400 270
Alternatives 2-5 Flood 400 270
Alternative 6 Flood - 57 500 280

3) EBMUD’s current Demand Management Program is implemented when existing
End-of-September total system storage falls below 500 TAF. This threshold does not
apply to added storage, and must be adjusted to simulate appropriate drought
response with the additional storage. Therefore, for the Alternative 6 studies,
customer cutback thresholds were altered so that the customer cutbacks match, as
nearly as possible, those occurring with the FRWP. Table 3.1.2.2.3-4 compares the
resulting customer cutbacks and their frequencies. Table 3.1.2.2.3-5 displays the
revised total system storage thresholds necessary for the enlarged Pardee scenario to
operate with the resulting customer cutbacks of Table 3.1.2.2.3-4.

Table 3.1.2.2.3-4 Customer Cutback Frequency and Severity Comparison

Water Year Alternative 1 Alternatives 2-5 Alternative 6
1924 9.3 7.3 1.9
1926 2.8
1929 3.9
1930 15.2
1931 25.0 10.2 10.8
1932 0.4
1933 12.0 3.0
1934 19.4 2.9 18.6
1939 4.0
1947 0.2 0.2
1959 4.2
1960 17.4 1.3
1961 24.9 9.7 21.0
1962 9.1 5.1
1964 2.2
1968 0.2
1976 9.1 6.5 1.1
1977 25.0 25.0 25.0
1978 66.1 29.0 33.5
1979 25.0 20.5 25.0
1981 3.3
1987 8.2 3.8
1988 25.0 19.2 10.9
1989 22.0 14.8 18.6
1990 23.9 16.2 23.1
1991 25.0 20.7 25.0
1992 25.0 21.8 25.0
1994 7.9 2.7 3.0

Summary
# Cutback Years 28 16 17
Average Cutback % 14.8 13.2 14.8
Avg. Delivery (MGD) 194 198 194

Table 3.1.2.2.3-5 Total System Storage Thresholds for Customer Cutback Implementation

Scenario TSS Thresholds (TAF)
Alternative 1 300 450 500
Alternatives 2-5 300 450 500
Alternative 6 300 500 550
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As in the EBMUDSIM studies for Alternatives 2-5, EBMUD demand is set to 228 MGD for both
the existing condition study and the future condition study. Similarly, this conservative
assumption results in lower flows in the lower Mokelumne River in the existing condition study.

3.1.2.2.3.1 EBMUDSIM Interaction with CALSIM 11

Interaction with CALSIM II is much simpler for Alternative 6 than for Alternatives 2-5, since
EBMUD does not take delivery of CVP water. The EBMUDSIM run for Alternative 6 is
executed, and the Mokelumne River “Flow into Delta” output is used as a time-series input in the
corresponding Alternative 6 CALSIM II study.
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3.1.3 Mokelumne Reservoirs Daily Model

While all other models described in this appendix utilized a monthly time step, amodel with a
finer time step was devel oped to refine the evaluation of Alternative 6. The Mokelumne
Reservoirs Daily Model was used principally to assess how the water surface elevation in an
enlarged Pardee Reservoir might vary over the course of a month, thereby potentially affecting
use of the Mokelumne River asit enters the reservoir for whitewater recreation.

This model was also used to test the feasibility of enlarging EBMUD’ s Camanche Reservoir.

This section describes the M okelumne Reservoirs Daily Model and it application for the FRWP
environmental documentation. Additionally simulation results are described in this section.

3131 Model Description

A daily simulation model of Camanche and Pardee reservoirs was devel oped to assist in
evaluation of potential environmental impacts associated with water management operations of
the existing and enlarged EBMUD reservoirs located on the Mokelumne River. The historic
period of 1952 to 2001 was selected for the model period to alow awide range of historical
runoff and flood flow patterns to be simulated.

The spreadsheet model uses the historical inflows for a selected year to simulate the possible
operations of the existing reservoirs with specified operation rules for flood control, water supply,
and hydropower operations. The model can be used to understand the historical operations for a
selected year, or evaluate the changes that might occur with slightly different operating
conditions. The effects of different initial storage, different flood control storage and release
rules, different hydropower capacity or seasonal scheduling rules, different water supply
demands, or different downstream releases for fish benefits and local water supply can be
simulated. Only the basic effects from enlarged Pardee Reservoir operations were simulated for
this EIR/EIS document. The review of the historical operations for a sequence of years provided
asolid basis for evaluating and assessing potential environmental effects associated with the
enlarged Pardee surface elevation following major storm inflows and during the seasonal
snowmelt inflow period that usually peaksin May and June. Potential effects on rafting
opportunities and effects on vegetation from inundation were evaluated with the model. Changes
in the flood control storage allocation between Camanche and enlarged Pardee Reservoir were
included in the model simulations.

3132 Modeling Assumptions

31321 Historical Daily Inflow to Pardee Reservoir

Table 3.1.3.2.1-1 gives asummary of the annua and April-July runoff, as well as the peak daily
inflow as measured at the Mokelumne Hill USGS stream flow gage. The effects of upstream
storage on the measured flows have been removed in the “full natural” flow estimates cal culated
by DWR. The period of 1952 to 2001 provides awide range of possible inflow sequences, with
both major storm events and drought sequences to choose from. Model results from an average
runoff year (2000) and a dry runoff year (1994) are shown as examples of the historical reservoir
operations and demonstrate the ability of the daily model to match the major features of the
historical reservoir operations for these two representative years.
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Table3.1.3.2.1-1 Summary of Pardee Reservoir Inflowsfor 1952-2001

Apr-Jduly Jan-Dec Jan-Sep Water Y ear Max Daily 5-day sum
Year Inflow Inflow Inflow Inflow Inflow Inflow
(TAF) (TAF) (TAF) (TAF) (cfs) (AF)
1952 817 1,268 1,150 1,275 7,350 34,960
1953 313 646 531 649 3,240 13,880
1954 231 542 433 548 2,220 9,270
1955 161 544 318 427 21,700 51,160
1956 533 1,099 973 1,200 6,850 26,000
1957 294 603 480 606 5,190 21,850
1958 610 1,022 914 1,037 6,820 29,890
1959 108 382 291 399 1,890 7,420
1960 169 403 312 403 3,880 9,545
1961 98 276 210 301 710 3,083
1962 322 628 516 582 4,060 15,560
1963 496 863 744 856 17,000 30,770
1964 131 593 314 433 22,000 65,280
1965 459 1,036 881 1,160 6,730 22,710
1966 153 467 326 481 3,580 10,210
1967 644 1,055 940 1,081 6,260 27,240
1968 132 435 321 436 1,720 7,290
1969 714 1,311 1,173 1,287 13,500 35,090
1970 342 912 754 892 9,050 28,430
1971 321 730 617 775 6,380 16,350
1972 193 497 378 492 2,330 9,710
1973 357 821 657 776 5,420 22,080
1974 447 916 821 985 5,000 22,480
1975 423 792 670 765 5,620 23,840
1976 66 186 155 277 666 3,105
1977 62 144 119 150 955 3,782
1978 480 907 808 834 5,120 24,480
1979 331 696 578 677 3,520 14,920
1980 466 1,073 968 1,086 13,600 42,450
1981 135 464 303 408 6,620 14,750
1982 784 1,563 1,317 1,477 17,700 40,980
1983 925 1,905 1,566 1,815 9,810 36,620
1984 389 895 769 1,116 4,380 19,480
1985 152 441 329 455 1,250 5,860
1986 490 1,181 1,077 1,190 22,700 85,100
1987 91 261 218 323 1,050 3,246
1988 95 228 190 233 677 2,776
1989 288 533 441 479 3,250 14,060
1990 122 316 266 359 773 3,605
1991 131 317 223 273 1,250 5,770
1992 91 286 229 324 1,030 4,003
1993 503 962 861 919 5,620 23,980
1994 89 276 200 302 813 3,447
1995 893 1,492 1,375 1,452 11,400 35,830
1996 501 1,088 864 981 18,100 44,050
1997 357 1,093 988 1,213 31,300 86,120
1998 696 1,244 1,116 1,221 7,040 29,260
1999 419 878 773 903 6,980 20,320
2000 325 726 623 728 5,310 18,620
2001 159 380 292 395 2,820 11,730
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31322 Camanche Reservoir Flood Control Operations

The Corps of Engineers regulations for flood control storage in Camanche Reservoir would
remain the same, with a maximum of 200,000 acre-feet empty storage required from November 5
through March 15. The details of the flood control rules were extracted from the USACOE
Water Control Manual (USACOE 1981). The mgjority of this flood control space has historically
been provided in Camanche Reservoir, but more could be shifted to Pardee Reservoir onceitis
enlarged. The required flood control space for rainfall events can be reduced to a minimum of
130,000 acre-feet from November 5 to March 15 if the upstream PG& E reservoirs (Salt Springs
and Lower Bear) have available empty storage space. The daily historical storage at Salt Springs
isused in the model to approximate the available upstream storage space.

The rainfall storage space can be reduced beginning on March 15 depending on the projected
snowmelt runoff and may be zero as early as May 31 if the April-July runoff forecast is very low
(lessthan 100 TAF). However, years with high snowpack (more than 900 TAF runoff forecast
from April 1 through July 31) require more flood control space to remain in Camanche or Pardee
through July 31. No flood control spaceis required from July 31 and September 15 (Chart A-12
in Water Control Manual). The rainfall storage space reservation begins on September 15 and
increases to a minimum of 130,000 acre-feet and a maximum of 200,00 acre-feet on November 5.
The proper ssmulation of the required flood control space in Pardee and Camanche Reservoirs
therefore depends on accurate records of upstream storage in Salt Springs and Lower Bear
Reservoirs. Historic Salt Springs storage is available since 1932. The maximum capacity in Salt
Springsis about 150,000 acre-feet, although only 52,500 af of flood control storageis
transferable to the Camanche flood storage. Lower Bear has a capacity of about 50,000 af,
although only 17,500 af of flood control space is transferable to the Camanche flood storage.

3.1.3.2.3 Reservoir Geometry

Camanche and Pardee geometry datais calculated from simple equations that represent the
volume and surface area as afunction of elevation. This geometry curve was estimated from the
€levation-area-volume tables cal culated from the topographic survey maps of the original
reservoir. The volumeistheintegral of the volume, so the two equations for Camanche geometry
are:

Volume (af) = 1.95* (Elev-100) * 2.5
Area (acre) = 4.88 * (Elev-100) ~1.5

The spillway capacity for Camanche and Pardee reservoirs are also estimated from simple
equations of elevation. The daily storage elevation and spillway capacity are directly related to
the reservoir storage with these equations. Table 3.1.3.2.3-1 provides a summary of the geometry
data for Camanche Reservoir and Tables 3.1.3.2.3-2 and 3.1.3.2.3-3 contain the corresponding
data for the existing and enlarged Pardee Reservoir, respectively.
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Table3.1.3.2.3-1. Summary of Camanche Reservoir Geometry Data

Water Actual Model Actual Model Actual Model
Surface  Reservoir Reservoir Reservoir Reservoir  Spillway — Spillway

Elevation Volume  Volume Area Area Capacity  Capacity

(feet) (af) (af) (acres)  (acres) (cfs) (cfs)
245 41000 43921
244 37172
243 30809
242 24858
241 19348
240 451,480 452,225 7,751 8,075 13000 14319
239 443,760 444,193 7,688 7,989 9000 9822
238 436,072 436,247 7,626 7,903 5500 5929
237 428,446 428,387 7,563 7,817 3000 2756
236 420,883 420,612 7,500 7,732 500 530
235 413,383 412,923 7,439 7,647 0 0

234 405,944 405,319 7,374 7,562
233 398,570 397,799 7,304 7477
232 391,266 390,364 7,235 7,393
231 384,031 383,012 7,168 7,309
230 376,863 375,745 7,101 7,226
229 369,762 368,561 7,035 7,143
228 362,727 361,459 6,969 7,060
227 355,758 354,441 6,905 6,977
226 348,853 347,505 6,843 6,895
225 342,010 340,651 6,781 6,813
220 308,744 307,601 6,459 6,408
215 277111 276,554 6,123 6,012
210 247,231 247,466 5,746 5,624
205 219,265 220,297 5,368 5,245
200 193,176 195,000 4,996 4,875
195 168,979 171,531 4,609 4,514
190 146,703 149,845 4,231 4,162
185 126,296 129,892 3,846 3,820
180 107,887 111,625 3,434 3,488

175 91,528 94,992 3,023 3,166

150 36,555 34,471 1,542 1,724

125 8,990 6,094 663 609

100 224 0 45 0
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Table 3.1.3.2.3-2 Summary of Existing Pardee Reservoir Geometry Data

Water Actua Model Actual Model Actual Model
Surface Reservoir Reservoir  Reservoir Reservoir Spillway  Spillway
Elevation Volume  Volume Area Area Capacity Capacity
(feet) (af) (&) (acres) (acres) (cfs) (cfs)
625 333,003 2,766
620 319,351 2,695
617 311,331 2,652
614 375,000 303,440 3,500 2,609
610 293,116 2,553
605 280,525 2,483
601 270,702 2,428
600 325,000 268,281 3,175 2,415
595 256,379 2,347
590 244,815 2,279
585 233,584 2,213
580 222,684 2,147 130,000 129,413
575 212,110 2,083 56,000 59,171
570 205,000 201,857 2,500 2,019 9,000 10,464
568 198,000 197,248 2,250 1,989 0 0
565 191,923 1,955
560 182,302 1,893
555 172,990 1,832
550 160,000 163,984 1,950 1,771
545 155,278 1,711
540 146,870 1,652
535 138,754 1,594
530 130,927 1,537
525 120,000 123,383 1,600 1,481
520 116,119 1,425
515 109,131 1,370
510 102,413 1,317
505 95,962 1,264
500 80,000 89,773 1,250 1,212
475 35,000 41,287 650 743
450 25,000 25,236 400 545
425 20,000 13,815 300 373
400 15,000 6,354 225 229
375 10,000 2,126 150 115
350 5,000 327 100 35
325 0 0
Freeport Regional Water Project 3-60 July 2003
Draft EIR/EIS

Modeling Technical Appendix



Table 3.1.3.2.3-3 Summary of Enlarged Pardee Reservoir Geometry Data

Water Model Model Model Model
Surface  Reservoir  Reservoir  Service Spillway  Spillway
Elevation Area Volume Capacity Capacity
(feet) (acres) (&) (cfs) (cfs)
625 3,359 404,279 35,138 171,947
620 3,261 386,504 26,454 153,600
617 3,203 376,089 21,653 142,928
614 3,146 365,860 17,183 132,514
610 3,070 352,507 11,786 119,045
605 2,977 336,271 6,075 102,900
601 2,903 323,640 2,516 90,561
600 2,885 320,532 1,800 87,559
595 2,794 305,283 0 73,066
590 2,705 290,518 59,476
585 2,617 276,229 46,851
580 2,530 262,408 35,273
575 2,445 249,049 24,846
570 2,361 236,143 15,715
568 2,323 230,356 12,006
565 2,279 223,683 8,100
560 2,198 211,662 2,400
555 2,118 200,072 0
550 2,040 188,906
545 1,963 178,156
540 1,888 167,815
535 1,814 157,876
530 1,741 148,330
525 1,670 139,171
520 1,600 130,390
515 1,532 121,981
510 1,465 113,934
505 1,399 106,244
500 1,335 98,902
475 1,036 67,147
450 773 42,942
425 547 25,308
400 358 13,250
375 207 5,753
350 96 1,775
325 26 238
300 0 0
Freeport Regional Water Project 361 July 2003

Draft EIR/EIS
Modeling Technical Appendix



31324 Enlarged Pardee Reservoir

Pardee Reservoir has a maximum storage of 198,000 af at the existing spillway elevation of 567.7
feet. The spillway capacity increases as the storage elevation increases above 567.7 feet. Pardee
storage must therefore be surcharged above the 198,000 af value to increase the spillway
capacity. Pardee Reservoir would be enlarged with a new dam that would increase the storage at
the existing spillway elevation of 567.7 feet to 230,000 af and provide a new maximum storage
elevation of 614 feet with a storage capacity of 370,000 af (EBMUD 1998). Camanche Reservoir
would remain unchanged with the existing storage capacity of 417,000 af at the spillway crest
elevation of 235.5 feet. Camanche Dam has low-level outlets with a capacity of about 5,000 cfs
that is used for flood control releases when the elevation is below the 235.5 feet spillway crest.
The maximum flood protection release from Camancheis 5,000 cfs, with a 3,000 cfs maximum
used to avoid downstream flooding damages. The combined storage of Camanche and Pardee
Reservoirs will therefore increase from about 615 TAF to 787 TAF (172 TAF increase).

3.1.3.25 Water Supply Yield

Additional water supply yield from the enlarged Pardee Reservoir would be achieved from the
much greater total storage that will be available in Pardee and Camanche (172 TAF more than
existing). Inyearswith a substantial snowpack, the flood control reservation is extended for
longer, but the inflow will likely be sufficient to fill the reservoirsto summer capacity. Pardee
will remain filled at a year-round elevation of 601 feet elevation (323,000 af), leaving 42,000 af
of flood control space below the top of spillway gates at el evation 614 feet. Camanche Reservoir
can be completely filled as the required flood control space is reduced to zero earlier than without
the increment of flood control space provided by the enlarged Pardee. Thiswill allow Camanche
storage to be dlightly higher in some moderate runoff years. These normal and above normal
water years aready provide sufficient water supply from the existing storage, and a water supply
increment from the expanded Pardee Reservoir will not be needed. However, in years with more
limited snowmelt, the additional Pardee Reservoir water supply storage of 125,000 af plusthe
increment of water supply storage in Camanche (maximum potential of 42,000 af) will provide
the increment of water supply yield that allows an enlarged Pardee Reservoir to be a potential
aternative to the Freeport diversion project.

A portion of the flood control space would transferred to the enlarged Pardee Reservoir, because
the normal operating level for Pardee Reservoir will be 601 feet (leaving aflood control storage
space of 42,000 af between 601 feet and 614 feet). The higher combined Camanche and Pardee
storage can be drawn down further than the existing reservoirs and a water supply increment can
be provided to the EBMUD agueduct while still meeting all downstream water rights and fish
flow requirements in the Joint Settlement Agreement (JSA). The daily reservoir operations
model was used to demonstrate this general water supply yield during the 1976-1978 drought
seguence and the 1987-1988 low runoff conditions.

Enlarging Camanche Reservoir would not have quite the same advantages as enlarging Pardee
Reservoir because the water supply (taken from Pardee Reservoir) would still become limiting
during a drought sequence. Only if some of the water supply could be taken from Camanche
Reservoir would an enlarged Camanche Reservoir provide an alternative to the Freeport diversion
project.
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3.1.33 Application of Daily Reservoir Operations M odel

The daily simulation model for Pardee and Camanche reservoirs was devel oped to eval uate the
potential environmental effects from factors associated with alternative operations of EBMUD’s
Pardee and Camanche reservoirs. One potential impact of enlarging Pardee Reservoir would be
reduced recreational rafting opportunities in the Mokelumne River upstream from the reservoir.
Maintaining the water surface elevation in an enlarged Pardee Reservoir above elevation 601 feet
during the snowmelt runoff period would restrict rafting in the river reach between Electra
powerhouse and the Highway 49 bridge. The daily model was used to investigate the potential
operations of Pardee and Camanche reservoirs that would alow storage in an enlarged Pardee
Reservoir to be lowered to less than 601 feet by the end of May or June to provide full rafting
opportunities between Electra and Highway 49. This may be a difficult target to achieve in years
with substantial snowmelt runoff if only hydropower releases are used to lower the Pardee
reservoir level. However thiswill be easy to achieve if the service spillway isused in addition to
the hydropower releases from an enlarged Pardee Reservoir.

The model used historical Pardee inflow to simulate operations of Pardee and Camanche
reservoirs with:

(1) existing Corps of Engineers flood control regulations with historic Salt Springs storage
adjustments,

(2) current Camanche Reservoir releases for fish requirements (Joint Settlement Agreement) and
downstream water users,

(3) future anticipated EBMUD average water supply demands of 228 mgd (350 cfs or 255 TAF),

(4) specified Pardee Reservoir target elevation of 601 feet that maintains some of the required
flood control space in Pardee Reservoir and provides storage for peak snowmelt runoff, and

(5) existing hydropower release capacity at Pardee (1500 cfs) and Camanche (1250 cfs).

The modeling began with a simulation of the existing reservoirs (with comparison to historical
operations) to verify that the model functions properly. Next an expanded Pardee Reservoir
alternative was simulated for a selected years between 1952 and 2001. Two example years will
be shown to illustrate the model capabilities. Calendar year 2000 was very close to average
runoff for the entire year (742 TAF, 105% of average) and for the April to July snowmelt period
(442 TAF, 98% of average). Caendar year 1994 was a dry year with only 190 TAF April-July
runoff (42% of average) and 270 TAF calendar year runoff (38% of average). The April-July
Pardee inflow is generally less than the natural runoff because of upstream storage in Salt Springs
and Lower Bear Reservoirs.

3.1.34 Simulation Results
31341 Average Runoff Results (Year 2000)

Figure 3.1.3.4.1-1 shows the calendar year 2000 historical inflow to Pardee Reservoir measured
a the USGS gage at Mokelumne Hill (Highway 49 Bridge) and compared to the full natural
runoff that is calculated to remove the influence of upstream storage and diversions.
Considerable runoff in April and early May was stored in Salt Springs and Lower Bear
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Reservoirs, but inflow to Pardee peaked at 4,000 cfsin late May and declined to 1,000 cfs by the
middle of June.

Figure 3.1.3.4.1-2 shows the range of monthly average inflow for the 1952-2001 period. The
median inflow for May and Juneis about 1,850 cfs. Inflows of greater than the May and June
median will cause Pardee Reservoir storage to increase because the existing outflow capacity for
EBMUD diversions and hydropower releases is about 1,600 cfs.

The maximum Pardee power releaseis specified as 1,250 cfs with a head of about 325 feet. The
EBMUD agueduct diversion is specified as monthly values of about 350 cfs. Releases higher
than this combined total of 1,600 cfs are assumed to be made only when the existing spillway
elevation of 567.7 feet or the enlarged Pardee target water supply elevation of 601 feet is
exceeded. The simulated target storage elevation for the existing Pardee Reservoir was assumed
to be 550 feet from November luntil March 15, and to rise to 565 feet from April 15 through
October 1.

The power releases increase to the combined turbine capacity of 1,250 cfs as the water surface
elevation rises above the target, and the outflow can then increase to the existing Pardee

Reservoir low-level outlets combined capacity of about 3,300 cfs. Asthe water surface exceeds
the spillway elevation even with full power and outlets open, the outflow will increase with the
spillway capacity. The existing spillway capacity is about 3,000 cfs with a 1-foot head (elevation
568.7 feet) and is about 8,500 cfs with a 2-foot head.

The target storage elevation for the enlarged Pardee Reservoir was assumed to be 590 feet year-
round. This provides storage for peak runoff and helps maintain the storage el evation below 601
feet to preserve rafting opportunities during the early summer. The enlarged Pardee Reservoir
power release is assumed to be 1,200 cfs, representing flow through 2-15 MW turbine-generators
with ahead of about 350 feet. The proposed service spillway gate will have a crest elevation of
596 feet, and have a capacity of 2,500 cfs at an elevation of 601 feet. This service spillway takes
the place of the low-level outletsin the existing Pardee dam, and will help maintain the 601 feet
target elevation during the whitewater recreation season in the early summer (end of snowmelt
runoff). The combined outflow capacity at elevation 601 will therefore be about 3,700 cfs.

Figures 3.1.3.4.1-3 indicates that the daily model reproduces many of the features of the historical
Pardee Reservoir operations for year 2000. The historical Pardee Reservoir storage was
maintained higher than the model target during the winter months, but the power releases and
spillway releases were very similar (Figure 3.1.3.4.1-4). Figure 3.1.3.4.1-5 indicates that the
calculated Camanche Reservoir flood control storage was very similar to the official Corps of
Engineers values (from CDEC). The historical Camanche Reservoir storage was maintained
below the flood control level throughout the summer. The simulated Camanche Reservoir
storage followed the flood control curve and was about 50 TAF higher than the historical storage
during the summer. The simulated storage decreased following the flood control curve starting
on September 15 and so the simulated Camanche Reservoir rel eases were higher than historical
during the fall draw-down period.
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Figure 3.1.3.4.1-1 Historical Range of Monthly Pardee Reservoir Inflow (cfs)
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Figure 3.1.3.4.1-6 compares the smulated enlarged Pardee with the simulated existing Pardee for
the year 2000 inflows. Theinitial enlarged Pardee Reservoir storage was assumed to be 100 TAF
higher with the enlarged Pardee Reservoir. The high runoff in early June caused the storage to
rise from 590 feet to about 601 feet for atwo-week period. Full rafting opportunities from
Electrato Highway 49 were therefore provided with this average runoff year simulation of
enlarged Pardee Reservair.

Figure 3.1.3.4.1-7 shows that athough the flood control level in Camanche Reservoir was raised
because of the enlarged Pardee Reservoir flood control storage space, Camanche Reservoir
storage was at maximum capacity in the early summer for both simulated cases. Camanche
Reservoir storage was slightly higher than the existing simulation because more of the required
flood control storage space was provided in the enlarged Pardee Reservoir. Figure 7 indicates
that the Camanche Reservoir releases were shifted slightly with the enlarged Pardee Reservoir
simulation, but both cases included power releases and flood control releases above the minimum
required downstream flows (JSA). Releases in October to provide flood control storage space
were greater for the existing Pardee simulation.
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Figure 3.1.3.4.1-3 Simulated Pardee Reservoir Storage and Elevation for 2000
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Figure3.1.3.4.1-4 Simulated EBMUD Diversions and Pardee Reservoir Releases for 2000
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Figure 3.1.3.4.1-5 Simulated Camanche Reservoir Storage and Elevation for 2000
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Figure 3.1.3.4.1-6 Comparison of Enlarged Pardee Reservoir Storage and Elevation for 2000
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Figure 3.1.3.4.1-7 Comparison of Simulated Camanche Storage and Releases for Existing Pardee and
Enlarged Pardee for 2000
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Figure3.1.3.4.2-1 Pardee Inflow and Simulated Exisiting Par dee Storage for 1994
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3.1.342 Dry Runoff Results (Year 1994)

Figure 3.1.3.4.2-1 shows calendar year 1994 inflows to Pardee Reservoir and simulated and
historical Pardee Reservoir storage. The annual inflow was only 276 TAF and the April-July
inflow was only 90 TAF. Inflow was about 500 cfs throughout the summer period. The Pardee
Reservoir storage was relatively constant in 1994 with the inflows just supplying the EBMUD
diversions and evaporation. The simulated Pardee Reservoir storage was lower because the
assumed target storage was lower in the winter. The snowmelt runoff was not large enough to fill
the upstream PG& E reservoirs and produce an inflow of greater than the EBMUD simulated
water supply diversions, so the Pardee Reservoir storage did not increase in May or June.

Figure 3.1.3.4.2-2 shows the simulated Camanche Reservoir storage and releases for 1994. The
comparison with historical operations suggests that the daily model is reproducing the major
Camanche Reservoir operations for 1994. The simulated storage decreased more than historical
in the fall because of higher simulated releases in August and September, and lower simulated
releases from Pardee Reservoir in December. Simulated releases in the winter were higher than
historical because the previous year storage was above normal, requiring a release of 325 cfsfrom
January through March, under the terms of the JSA fish flows.

Figure 3.1.3.4.2-3 shows the comparison of simulated elevation and storage for the existing
Pardee and the enlarged Pardee for 1994. Theinitial storage is the historical 1994 value for the
existing Pardee simulation and is assumed to be 100 TAF more for the enlarged Pardee
simulation. Simulated enlarged Pardee Reservoir storage slowly dips during the summer to
satisfy the EBMUD diversions and evaporation, and then refills slightly in the fall. The monthly
simulation of the enlarged Pardee storage from the EBMUDSIM model (Case 6314) for 1994
starts alittle higher than the daily model, with atarget elevation of 601 (storage of 323 TAF), but
follows the same nearly constant pattern throughout the year. Full rafting opportunities (with a
flow of about 500 cfs) were provided for the entire summer period of 1994.

Figure 3.1.3.4.2-4 shows the simulated Camanche storage and releases for the existing and
enlarged Pardee cases. Camanche rel eases were the same, but the storage declined slightly more
for the enlarged Pardee because rel eases from Pardee Reservoir were slightly lessin the fall (no
flood control drawdown simulated for the enlarged Pardee). The monthly EBMUDSIM model
results were similar for the enlarged Pardee case for 1994. The ability to compare the daily
model results with the EBMUDSIM results for a selected year provides increased confidence in
the long-term results from the monthly model.

Additional simulations assuming an enlarged Pardee Reservoir target elevation of 601 feet with
operation of the service spillway in addition to the hydropower releases indicates that the rafting
season can be fully protected. The enlarged Pardee Reservoir elevation can be maintained at 601
feet whenever the inflow isless than the assumed maximum raftable flow of 3,000 cfs. The
service spillway capacity is designed to be 2,500 cfs at elevation 601, and the EBMUD diversions
of about 300 cfs and the hydropower releases of 1,200 cfswill alow any elevation surcharge
above 601 feet to be quickly reduced.
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Figure3.1.3.4.2-2 Simulated and Historic Camanche Reservoir Storage and Release for 1994
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Figure 3.1.3.4.2-3 Comparison of Simulated Existing and Enlarged Pardee Elevation and Storage
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Figure 3.1.3.4.2-4. Simulated Camanche Storage and Releases for Existing Pardee and Enlar ged Pardee
for 1994
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3.1.34.3 Conclusions

These exampl e results from 1994 and 2000 illustrate the daily model capability to accurately
simulate effects from an enlarged Pardee Reservoir. The daily model can be used to review
historical operations and simulate recent year of operations (1996-2002) that are not yet included
in the monthly EBMUDSIM model. The operational rules that are assumed for these initia
simulations appear to match the EBMUDSIM monthly model results

A simulation of operations was prepared to evaluate potential effects of the enlarged Pardee on
rafting opportunities. The results of this simulation are shown in tables 3.1.3.4.3 - 1 and indicate

that there are some days where reservoir elevations exceed 601 feet but do not exceed 603 feet.
These results were also used to evaluate potential effects on vegetation.
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Table 3.1.3.4.3-1. Potential Effects of Enlarged Pardee on Rafting Opportunities

Baseline Rafting Days (Daily average flow between 500 cfs and 3,000 cfs)

Year April May June July August September
1980 30 26 18 28 28 28
1981 22 19 23 19 12 22
1982 7 0 18 31 31 29
1983 27 18 0 16 31 30
1984 30 20 27 31 31 29
1985 30 16 13 18 24 25
1986 30 14 27 29 29 27
1987 6 2 6 18 22 14
1988 5 7 10 11 6 2
1989 30 29 27 30 23 22
1990 8 20 25 26 22 16
1991 11 12 25 25 14 18
1992 5 0 5 20 13 0
1993 30 17 14 25 30 18
1994 1 7 14 7 9 27
1995 22 9 0 19 29 25
1996 30 19 24 28 28 21
1997 30 23 29 28 29 28
1998 30 26 2 21 31 29
1999 30 29 19 31 28 29
2000 30 24 30 31 30 24
2001 29 13 21 26 21 7
2002 25 14 28 6 4 9

L ost Rafting Days from inundation above elevation 603

Year April May June July August September
1980 0 0 0 0 0 0
1981 0 0 0 0 0 0
1982 0 0 0 0 0 0
1983 0 0 0 0 0 0
1984 0 0 0 0 0 0
1985 0 0 0 0 0 0
1986 0 0 0 0 0 0
1987 0 0 0 0 0 0
1988 0 0 0 0 0 0
1989 0 0 0 0 0 0
1990 0 0 0 0 0 0
1991 0 0 0 0 0 0
1992 0 0 0 0 0 0
1993 0 0 0 0 0 0
1994 0 0 0 0 0 0
1995 0 0 0 0 0 0
1996 0 0 0 0 0 0
1997 0 0 0 0 0 0
1998 0 0 0 0 0 0
1999 0 0 0 0 0 0
2000 0 0 0 0 0 0
2001 0 0 0 0 0 0
2002 0 0 0 0 0 0

L ost Rafting Days from inundation above elevation 601'

Year April May June July August September
1980 0 5 11 2 0 0
1981 0 0 0 0 0 0
1982 7 0 16 1 0 0
1983 13 17 0 5 0 0
1984 0 0 5 0 0 0
1985 0 0 0 0 0 0
1986 10 7 10 0 0 0
1987 0 0 0 0 0 0
1988 0 0 0 0 0 0
1989 0 2 0 0 0 0
1990 0 0 0 0 0 0
1991 0 0 0 0 0 0
1992 0 0 0 0 0 0
1993 1 5 9 0 0 0
1994 0 0 0 0 0 0
1995 13 9 0 6 0 0
1996 4 11 5 0 0 0
1997 2 7 2 0 0 0
1998 9 25 2 2 0 0
1999 0 8 10 0 0 0
2000 0 4 0 0 0 0
2001 0 2 0 0 0 0
2002 0 0 0 0 0 0
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3.1.4 SCWA Water Allocation Model

The schedule of surface water diversions for Sacramento County Water Agency (SCWA) was
determined using a computer model of SCWA'swater system operations. The model was run for
the Alternatives 2-5 and Alternative 6 modeling scenarios and for the scenarios evaluated in the
Groundwater Storage appendix. The results of the SCWA operations modeling were used as
input for the CALSIM |1 modeling.

3.1.4.1 Model Description

A computerized operations model was devel oped for SCWA'’s Zone 40 that compares available
surface water and ground water supplies with demand and capacity on an hourly basis, and
assigns water supplies to accommodate the demands. The model alows for the management of
surface and ground water by balancing the two within existing and proposed institutional and
physical constraints. The model takes into account:

» Theinstitutional constraint that only an average of 40,900 AF of groundwater is
available from the Central Sacramento Ground Water Basin on along term average
basis for use by SCWA.

» Theinsgtitutional constraint that Public Law 101-514 (“Fazio water”) requires SCWA to
utilize to the extent practicable other water supplies before utilizing Fazio water.

» Thephysical constraint of the maximum capacity of 85 million gallons per day in the
Freeport facilities for the SCWA

» Thesimulated physical constraints of hydrology.

In the model, surface water is balanced with ground water such that SCWA does not exceed an
average of 40,900 acre feet per year over the simulated 72 years of historical hydrology. The
model allows the user to set priorities for each source of surface water supply. As discussed
elsewhere in this document, the sources of surface water are the CVP contract supplies
(collectively known as the Fazio water and the SMUD assignment), appropriated water, and
“other” water.

The combination of surface water diversion, treatment, and groundwater production capacity are
used to meet the maximum day demands for the SCWA. Storage in the distribution system
provides for peak hour demands. For each hourly demand increment, the model simulates the
availability of surface water supplies based on historical hydrologic conditions utilized in the
CALSIM Il modeling, keeping the demands and facility capacities constant.

3.1.4.2 Assumptions
3.1.4.2.1 SCWA Demand

SCWA' s potable water demand was assumed to be 109.5 TAF/yr in all years, reflecting build-out
demand in Zone 40. This demand isto be met by a mixture of surface and groundwater supplies.
The SCWA model takes into consideration both seasonal and diurnal variationsin demand. In
addition, the model adjusts demands to account for a guaranteed dry-year supply to SMUD™.

! The SMUD CVP assigmemt to SCWA requires that up to 10 TAF/yr of Zone 40 water will be transferred to SMUD in the dry years.
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3.1.4.2.2 Surface Water Facilities

Surface water treatment and delivery to Zone 40 is comprised of up to 11 MGD of the City of
Sacramento’ s Sacramento River Water Treatment Plant intake and treatment capacity and the 85-
MGD-capacity SCWA Water Treatment Plant (WTP). It was assumed that SCWA WTP capacity
is reduced by 20 percent during the wet months of wet years, to accommodate for high turbidity
in the Sacramento River and scheduled maintenance. SCWA'’s diversion capacity at the Freeport
intake is 85 MGD.

3.1.4.2.3 Groundwater Facilities

Groundwater extraction capacity is assumed to be sized sufficient to provide some redundancy
during maximum day demands in the event that little or no surface water is available in dry and
critical years.

3.1.4.2.4 Surface Water Supply

Sources of surface water include the following:

o two CVP water supply contracts: Fazio (15 TAF/year), and the SMUD assignment (30
TAF/year);

e appropriative rights to natural flows that are available when excess water conditions
exist. Excesswater conditions exist when releases from upstream reservoirs plus
unregulated flow exceed existing legal uses of water in the Sacramento Basin, including
water required to meet Sacramento-San Joaquin Delta water quality standards, plus
exports. This source of water isreferred to as “ Excess Water”; and

e water right transfers or an additional appropriation of water, referred to as“ Other Water”.

A detailed discussion of SCWA's surface water suppliesis contained in Chapter 2 of the
DEIR/EIS.

The timing and amount of surface water available from each source is based on estimates of their
reliable yield, as determined by CALSIM Il modeling. CVP sources are assumed to be subject to
deficiencies based on hydrologic conditions evaluated under CALSIM. Other Water supplies are
considered to be the most reliable of supplies, but for the purposes of the modeling, available
CVP water and Excess Water are utilized first.

3.1.4.2.5 Groundwater Supply

Underlying all operations scenarios is the assumption that SCWA will have accessto along-term
average of 40,900 AF/year of groundwater. Thisvalueis based on cal culations made during the
Water Forum process and is consistent with the Water Forum Agreement. In years when
sufficient surface water is available, groundwater can be “banked” asin-lieu storage for use
during dry years. The sustainable yield objectives of the groundwater basin are met when the
average long-term yield over the modeled 72-year hydrologic period does not exceed 40,900
AFlyear.
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3.1.4.3 Application to FRWA modeling

Determining the availability of surface water supplies for SCWA required an iterative approach
based on incremental findings from SCWA's operation model and CALSIM 1.

The process involved the following steps:

Step 1. CALSIM |1 was run using a standard municipal pattern of SCWA’s CVP water
deliveries. CALSIM results are passed to SCWA' s operation model and include CVP
deficiency amounts and afirst estimate of the availability of Excess Water.

Step 2. SCWA’ s operation model was then run based on availability of CVP water and Excess
Water assuming perfect foresight on the use of Excess Water (i.e., Excess water is used first
whenever available). A more generalized CVP diversion schedule for SCWA was then post-
processed to account for SCWA not having perfect foresight in the use of Excess Water and not
having the ability to make month to month adjustmentsin CV P water deliveries. Post-processing
included grouping and averaging CV P deliveries for up to four or more water year-type
categories, assuming that SCWA will set and be committed to a CV P diversion pattern consistent
with the hydrologic conditions going into each contract year. In order to pass thisinformation
back to CALSIM II, the volume of CVP water deliveries were adjusted upward to not include
CVP deficiencies, since CALSIM Il appliesthe CVP deficiencies. The four CVP patterns
ultimately used are shown in Figure 3.1.4.3-1.

Step 3. CALSIM Il was re-run with the updated SCWA’s CVP water deliveriesto
produce arefined set of CVP water deliveries and availability of Excess Water. Using
this data, SCWA evaluated in a spreadsheet the need for Other Water based on the CVP
water deliveries, the availability of Excess Water, and projected use of groundwater.
Since the availability of Other Water can be regulated on a month-to-month basis, a
monthly time series of Other Water deliveries was provided back to CALSIM 1.

Step 4. CALSIM Il was run afinal time to refine the availability of Excess Water based
on the updated use of Other Water. SCWA’stotal surface water deliveries and diversion
from the Freeport and Sacramento intakes are quantified.

The steps described above were completed for both existing (2001) and future (2020) conditions
described in Section 2.5.2.

SCWA ' stotal water supply allocation (including surface water by contract and type, and
groundwater) for each alternative over the 72-year evaluation period is presented in Figures
3.1.4.3-2 through 3.1.4.3-3.
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Figure3.1.4.3-1. Assumed SCWA CVP Delivery Patterns Based on Hydrologic Year-Type
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Figure3.1.4.3-2. SCWA Water Supply Allocation Over 72-Year Evaluation Period, 2001
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Figure3.1.4.3-3. SCWA Water Supply Allocation Over 72-Year Evaluation Period, 2020
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3.2 MODELING ASSUMPTIONS

This section describes the project-specific assumptions used in the FRWP surface water and reservoir
operations modeling analyses, including assumptions pertaining to the representation of EBMUD and
SCWA in CALSIM, EBMUDSIM, and the SCWA Allocation models. Further details about the modeling
aternatives are presented. Implementation of these assumptions is described in subsequent sections.

3.2.1 Project Participants: EBMUD and SCWA
3.21.1 EBMUD

Asoutlined in the Section 2.1.2, EBMUD is exploring several options for increasing the dry-year supply
reliability of its water supply system and providing greater operational flexibility. The modeling
evaluated two options for achieving these objectives. utilizing CVP contract water obtained from the
Sacramento River at Freeport or enlarging Pardee Reservoir and modifying operation of its Mokelumne
River system.

Under the first option, the Freeport diversion would allow EBMUD access CV P water in accordance with
its CVP amendatory water service contract. Water diverted at Freeport (with adiversion capacity of 155
cfs dedicated to EBMUD) would be conveyed to the Folsom South Canal and then to the Mokelumne
Aqueducts viathe Folsom South Canal Connection.. The Amendatory Contract stipulates the conditions,
incorporated in the CALSIM and EBMUDSIM modeling analyses, under which EBMUD is permitted to
divert CVP water:

1. Déliveries only when EBMUD total system storage (TSS) is projected to fall below 500 TAF
on October 1 without delivery of Sacramento River water.

2. Maximum annual delivery of 133 TAF (reduced according to the CVP North-of-Delta
Municipal and Industrial (M&1) delivery allocation). Thisannual delivery ison a Contract
Y ear (March-February) basis.

3. Maximum delivery of 165 TAF over three consecutive contract years when EBMUD may
take delivery of CVP water

For the FRWP modeling, EBMUDSIM was used to generate a time series of CVP contract water
diversions at Freeport. This time series became an input diversion requirement in CALSIM I1, the model
used to assess the effects of these diversions on the rest of the SWP/CVP system. In a process described
in Sections 3.1.2.2 and 3.3, the CVP North-of-Delta M&| alocation results from aprior CALSIM 11 run
were utilized within EBMUDSIM to generate EBMUD'’ s diversion pattern at Freeport, i.e. the CVP
alocations were already pre-applied in the EBMUD diversion pattern and were consequently treated as a
system outflow in CALSIM Il. The CVP allocations determine the maximum volume that EBMUD
could divert in agiven year, subject to the conditions of EBMUD’ s amendatory CVP contract. Inthe
FRWP modeling, this volume was diverted at the intake capacity allocated to EBMUD (100 MGD),
beginning in March, until the volume for that contract year was fully delivered. Table 3.2.1.1-1displays
the EBMUD diversion pattern for the 2001 LOD Joint Project modeling study (Alternatives 2-5).
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Table3.2.1.1-1 CALSIM Il Input for EBMUD Diversion Pattern @ Freeport (TAF)
Alternatives 2-5 (2001 L OD)

Contract

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP Year

Total
1922 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1923 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1924 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 69.2
1925 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1926 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 95.8
1927 9.5 9.2 9.4 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1928 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1929 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 79.8
1930 9.5 4.5 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 85.2
1931 9.5 9.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1932 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1933 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 69.2
1934 3.4 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 79.8
1935 9.5 45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1936 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1937 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1938 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1939 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 112.1
1940 9.5 9.2 9.4 9.5 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1941 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1947 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1948 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1950 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1951 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1952 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1953 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1955 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1957 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1958 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1959 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 112.1
1960 9.5 9.2 9.4 9.5 8.7 9.5 9.2 9.5 9.2 9.5 5.8 0.0 52.9
1961 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 112.1
1963 9.5 9.2 9.4 9.5 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 5.9 0.0 52.9
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 93.9
1969 9.5 9.2 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 85.1
1977 9.5 9.2 0.6 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 75.8
1978 9.5 0.5 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0 4.1
1979 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 85.1
1980 9.5 9.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 79.9
1982 9.5 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 105.1
1988 9.5 9.2 9.4 9.5 1.7 9.5 9.2 9.5 9.2 9.5 9.5 3.3 59.9
1989 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 66.5
1991 0.7 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 83.8
1992 9.5 8.5 0.0 0.0 0.0 9.5 5.2 0.0 0.0 0.0 0.0 0.0 14.7
1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Average 2.0 1.5 0.8 0.6 0.4 2.8 2.6 2.6 2.6 2.6 25 2.2 23.3
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 9.5 9.2 9.4 9.5 8.7 9.5 9.2 9.5 9.2 9.5 9.5 9.2 112.1
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Under the second option, Pardee Reservoir on the Mokelumne River system would be enlarged from 190
TAF to 365 TAF, which would increase EBMUD's operational flexibility and increase dry year supply
reliability. This option would eliminate the need for CVP contract water from the Sacramento River
system, but would ater the flow of Mokelumne River water into the Delta. Assessment of the effects of
altering the Mokelumne River inflow to the Deltais an integral function of the water quality modeling
described in Section 4 of this appendix.

3.21.2 SCWA

For the FRWP modeling analyses, SCWA diverts surface water at two locations on the Sacramento River:
(2) at the City of Sacramento water treatment facility downstream of the American River confluence, with
adiversion of upto 11 MGD, and (2) at Freeport, with a diversion capacity of 85 MGD.

Through Public Law 101-514, passed in 1999, SCWA obtained a CV P contract for 15 TAF/yr. Water
delivered under this contract is often called “Fazio” water. The current biological opinion allows SCWA
to divert up to 7.2 TAF/yr from the Sacramento River at either the City of Sacramento’s Sacramento
River Water Treatment Plant or alocation near Freeport. Inthe FRWP DEIR/EIS, SCWA evaluates the
effect of diverting its full entitlement of 15 TAF/yr of CVP contract water, up to 10 TAF/yr at the SCWA
Sacramento River Water Treatment Plant and the remainder at Freeport. Furthermore, SCWA anticipates
access to an additional 30 TAF/yr of CVP water that is reassigned from the Sacramento Municipal Utility
District (SMUD), bringing SCWA's total CVP allotment to 45 TAF/yr.

SCWA appropriated “ Excess Water” and "Other Water” is diverted to meet SCWA's projected potable
water demand unmet by groundwater or CV P supplies. The modeling framework, described in Section
3.4 of this appendix, is designed to maximize the diversions of Excess Water and minimize the volume of
"Other Water” needed to fulfill SCWA demands (see Table 3.2.1.2-1).

Table3.2.1.2-1 SCWA Demand and Supply Sources
Demands and Supplies Amount

"Build Out" Potable Water Demand (2030-2050 Level 109.5 TAF/yr
of Development, depending on rate of growth)

Supplies:
Groundwater (long-term sustainable yield) 41 TAF/yr
CVP contract water (full contract amount) 45 TAF/yr
“Excess Water” and "Other Water" 22 TAF/yr

CVP contractors are required to place CVP water deliveries on predictable annual patterns, but have
considerable flexibility in how those patterns are arranged. SCWA'’ s water allocation model, described in
Section 3.1.4, was used to generate SCWA'’s CVP water delivery patterns for both the Sacramento River
WTP diversion and the Freeport diversion. These patterns are afunction of the year type, based upon the
Sacramento 40-30-30 index, a categorization of hydrologic conditions in the Sacramento Valley for a
givenyear. Typicaly, SCWA relieson CVP suppliesin drier monthsto capitalize upon available Delta
excess flows and available pumping capacity in wetter conditions. Tables 3.2.1.2-2 and 3.2.1.2-3 show
the CVP supply pattern input to CALSIM Il for both SCWA diversion points.

Unlike for EBMUD, whose CVP diversions were modeled in CALSIM Il as arequired outflow from the
Sacramento River, SCWA’s CVP diversion pattern input to CALSIM |1 was subject to the same
stipulations as other CVP contractors. SCWA's CVP contract is subject to CVP M&I alocation cuts of
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up to 50%, depending on hydrologic conditions. EBMUD pre-processed these allocation deficienciesinto
the diversion time series at Freeport using EBMUDSIM; whereas SCWA input the full contract amount
on a pattern that was based upon year-type criteria, allowing CALSIM to determine the actual SCWA
diversions at the Sacramento River WTP and at Freeport. Thus the resulting SCWA CVP diversions
listed in Tables 3.4.2-2 and 3.4.2-7 differ from the input valuesin Tables 3.2.1.2-2 and 3.2.1.2-3.

In the FRWP modeling, it was assumed that "Other" water is obtained through transfers or additional
appropriated water, and is therefore not subject to CV P allocation cuts and does not need to be on a
predictable pattern. In the FRWP modeling, SCWA used "Other" water to compl ete the balance of the
needed surface water to meet its build-out demand. In an iterative process described in Sections 3.1.4.3
and 3.2, SCWA minimized the use of "Other" water by first alowing CALSIM 11 to divert all of the
appropriated Delta Excess Water available. Table 3.2.1.2-4 displays the "Other" water time series utilized
for the 2001 LOD Alternatives 2-5 simulation.

Unlike for EBMUD’s FRWP diversions, return flows from SCWA diversions remain within the CALSIM
I system and re-enter the Sacramento River downstream of the Freeport diversion. SCWA diversions are
separated into indoor and outdoor use components, based upon estimated minimum winter indoor water
use. All of theindoor use component, assumed to be 45% of the total diversion, returns to the
Sacramento River. The outdoor use component represents landscaping and other outdoor uses. Of this
amount, 28.5% percent is returned to the Sacramento River in CALSIM Il in the same month it is
diverted. Overall, 61% of SCWA'’s diversions are returned to the Sacramento River.

Finally, Diversion Requirement 70 in CALSIM I represents the diversion amount that the model is
required to meet for Depletion Area 70 and includes SCWA demands met by the diversion at the
Sacramento WTP. Depletion Area 70 covers the Sacramento Valley floor from Veronato Sacramento
and includes most of the northern Sacramento area from Folsom Lake to the American River confluence
with the Sacrament River. The Action alternatives utilize different SCWA CVP patterns, requiring that
the Depletion Area 70 CALSIM inputs be updated accordingly.

Figure 3.2.1.2-1 is a schematic of the DSA 70 region of the CALSIM Il model which shows the
interactions of SCWA and EBMUD with other system components.
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Table3.2.1.2-3 CALSIM II Input for SCWA CVP Diversion Pattern @ Sacramento WTP
(TAF) /Alternatives 2-5 (2001 L OD)

Contract

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP Year

Total
1922 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1923 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1924 1.0 0.9 0.7 0.5 0.5 1.2 1.4 1.7 1.7 1.6 1.6 0.7 10.0
1925 0.0 0.0 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1926 1.3 0.3 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1927 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1928 1.0 0.9 0.7 0.5 0.5 0.7 0.9 1.0 1.0 1.0 1.0 1.0 10.0
1929 1.0 1.0 0.8 0.5 0.1 1.2 1.4 1.7 1.7 1.6 1.6 0.7 10.0
1930 0.0 0.0 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1931 1.3 0.3 0.0 0.0 0.0 1.4 1.6 1.9 2.0 1.8 1.3 0.0 10.0
1932 0.0 0.0 0.0 0.0 0.0 1.4 1.6 1.9 2.0 1.8 1.3 0.0 10.0
1933 0.0 0.0 0.0 0.0 0.0 1.2 1.4 1.7 1.7 1.6 1.6 0.7 10.0
1934 0.0 0.0 0.0 0.0 0.0 1.2 1.4 1.7 1.7 1.6 1.6 0.7 10.0
1935 0.0 0.0 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1936 1.3 0.3 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1937 1.3 0.3 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1938 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1939 1.0 0.9 0.7 0.5 0.5 0.8 0.9 1.1 1.1 1.0 1.0 1.1 10.0
1940 1.2 1.2 0.5 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1941 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1942 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1943 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1944 1.0 0.9 0.7 0.5 0.5 0.7 0.9 1.0 1.0 1.0 1.0 1.0 10.0
1945 1.0 1.0 0.8 0.5 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1946 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1947 1.0 0.9 0.7 0.5 0.5 0.8 0.9 1.1 1.1 1.0 1.0 1.1 10.0
1948 1.2 1.2 0.5 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1949 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1950 1.0 0.9 0.7 0.5 0.5 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1951 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1952 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1953 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1954 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1955 1.0 0.9 0.7 0.5 0.5 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1956 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1957 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1958 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1959 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1960 1.0 0.9 0.7 0.5 0.5 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1961 1.3 0.3 0.0 0.0 0.0 0.7 0.9 1.0 1.0 1.0 1.0 1.0 10.0
1962 1.0 1.0 0.8 0.5 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1963 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1964 1.0 0.9 0.7 0.5 0.5 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1965 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1966 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1967 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1968 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1969 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1970 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1971 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1972 1.0 0.9 0.7 0.5 0.5 0.7 0.9 1.0 1.0 1.0 1.0 1.0 10.0
1973 1.0 1.0 0.8 0.5 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1974 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1975 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1976 1.0 0.9 0.7 0.5 0.5 1.1 1.3 1.5 1.5 1.4 1.4 1.6 10.0
1977 0.2 0.0 0.0 0.0 0.0 1.2 1.4 1.7 1.7 1.6 1.6 0.7 10.0
1978 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1979 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1980 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1981 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1982 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1983 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1984 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1985 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1986 1.0 0.9 0.7 0.5 0.5 0.7 0.9 1.0 1.0 1.0 1.0 1.0 10.0
1987 1.0 1.0 0.8 0.5 0.1 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1988 1.3 0.3 0.0 0.0 0.0 1.4 1.6 1.9 2.0 1.8 1.3 0.0 10.0
1989 0.0 0.0 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1990 1.3 0.3 0.0 0.0 0.0 1.4 1.6 1.9 2.0 1.8 1.3 0.0 10.0
1991 0.0 0.0 0.0 0.0 0.0 1.1 1.3 1.5 1.5 1.4 1.4 1.5 10.0
1992 0.2 0.0 0.0 0.0 0.0 0.9 1.1 1.3 1.3 1.2 1.2 1.3 10.0
1993 1.3 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
Average 0.9 0.7 0.5 0.3 0.3 0.8 1.0 1.2 1.2 1.1 1.1 1.0 10.0
Minimum 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 0.0 10.0
Maximum 1.3 1.2 0.8 0.5 0.5 1.4 1.6 1.9 2.0 1.8 1.6 1.6 10.0
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Table3.2.1.2-3 CALSIM Il Input for SCWA CVP Diversion Pattern @ Freeport (TAF)
Alternatives 2-5 (2001 LOD)

Contract

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP Year

Total
1922 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1923 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1924 1.8 1.7 0.3 0.0 0.0 8.8 9.9 10.4 6.0 0.0 0.0 0.0 35.0
1925 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1926 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1927 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1928 1.8 1.7 0.3 0.0 0.0 1.3 4.9 6.2 6.3 6.3 6.2 3.4 35.0
1929 0.5 0.0 0.0 0.0 0.0 8.8 9.9 10.4 6.0 0.0 0.0 0.0 35.0
1930 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1931 0.0 0.0 0.0 0.0 0.0 7.6 11.1 11.6 4.7 0.0 0.0 0.0 35.0
1932 0.0 0.0 0.0 0.0 0.0 7.6 11.1 11.6 4.7 0.0 0.0 0.0 35.0
1933 0.0 0.0 0.0 0.0 0.0 8.8 9.9 10.4 6.0 0.0 0.0 0.0 35.0
1934 0.0 0.0 0.0 0.0 0.0 8.8 9.9 10.4 6.0 0.0 0.0 0.0 35.0
1935 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1936 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1937 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1938 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1939 1.8 1.7 0.3 0.0 0.0 3.1 6.4 6.7 6.9 6.9 4.7 0.3 35.0
1940 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1941 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1942 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1943 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1944 1.8 1.7 0.3 0.0 0.0 1.3 4.9 6.2 6.3 6.3 6.2 3.4 35.0
1945 0.5 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1946 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1947 1.8 1.7 0.3 0.0 0.0 3.1 6.4 6.7 6.9 6.9 4.7 0.3 35.0
1948 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1949 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1950 1.8 1.7 0.3 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1951 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1952 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1953 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1954 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1955 1.8 1.7 0.3 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1956 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1957 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1958 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1959 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1960 1.8 1.7 0.3 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1961 0.0 0.0 0.0 0.0 0.0 1.3 4.9 6.2 6.3 6.3 6.2 3.4 35.0
1962 0.5 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1963 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1964 1.8 1.7 0.3 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1965 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1966 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1967 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1968 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1969 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1970 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1971 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1972 1.8 1.7 0.3 0.0 0.0 1.3 4.9 6.2 6.3 6.3 6.2 3.4 35.0
1973 0.5 0.0 0.0 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1974 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1975 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1976 1.8 1.7 0.3 0.0 0.0 0.6 8.8 5.7 9.3 8.4 2.2 0.0 35.0
1977 0.0 0.0 0.0 0.0 0.0 8.8 9.9 10.4 6.0 0.0 0.0 0.0 35.0
1978 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1979 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1980 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1981 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1982 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1983 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1984 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1985 1.8 1.7 0.3 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
1986 1.8 1.7 0.3 0.0 0.0 1.3 4.9 6.2 6.3 6.3 6.2 3.4 35.0
1987 0.5 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1988 0.0 0.0 0.0 0.0 0.0 7.6 11.1 11.6 4.7 0.0 0.0 0.0 35.0
1989 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1990 0.0 0.0 0.0 0.0 0.0 7.6 11.1 11.6 4.7 0.0 0.0 0.0 35.0
1991 0.0 0.0 0.0 0.0 0.0 0.6 8.8 5.7 9.3 8.4 2.2 0.0 35.0
1992 0.0 0.0 0.0 0.0 0.0 2.9 6.5 7.4 8.0 7.0 3.0 0.2 35.0
1993 0.0 0.0 0.0 0.0 0.0 1.6 3.7 44 5.1 6.3 6.4 3.6 35.0
Average 1.1 1.0 0.2 0.0 0.0 2.6 5.4 6.0 5.9 5.7 4.8 2.3 35.0
Minimum 0.0 0.0 0.0 0.0 0.0 0.6 3.7 4.4 4.7 0.0 0.0 0.0 35.0
Maximum 1.8 1.7 0.3 0.0 0.0 8.8 11.2 11.6 9.4 8.4 6.4 3.6 35.0
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Table3.2.1.2-4 CALSIM Il Input for SCWA " Other" Water Diversion Pattern @ Freeport (TAF)
Alternatives 2-5 (2001 LOD)

Contract

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP Year

Total
1922 5.1 3.9 0.0 0.0 0.0 0.0 2.4 0.0 0.0 1.4 1.2 3.8 17.8
1923 5.1 3.9 0.0 0.0 0.0 3.5 2.4 2.8 2.4 1.4 1.2 2.3 16.0
1924 0.0 0.0 0.0 0.0 0.0 1.6 2.0 25 4.0 6.6 2.4 0.0 22.1
1925 0.6 0.8 0.8 0.8 0.0 3.0 1.4 1.7 1.6 1.8 3.6 0.5 13.6
1926 0.1 0.0 0.0 0.0 0.0 3.2 1.6 2.0 1.9 1.0 1.8 0.0 11.5
1927 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.4 1.4 1.2 3.8 16.6
1928 5.1 0.0 0.0 0.0 0.0 0.0 0.0 1.3 1.4 1.5 1.6 3.8 13.9
1929 4.3 0.1 0.0 0.0 0.0 0.0 0.3 1.0 2.9 5.7 1.6 0.0 11.6
1930 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.7 1.6 2.4 3.6 2.7 13.3
1931 0.0 0.0 0.0 0.0 0.0 2.0 1.3 2.0 4.3 6.3 2.1 0.0 23.5
1932 0.4 0.5 0.0 0.0 4.7 1.5 0.7 1.5 5.1 5.7 4.1 1.0 19.7
1933 0.2 0.0 0.0 0.0 0.0 0.8 1.2 2.0 3.4 5.8 1.7 0.0 15.0
1934 0.0 0.0 0.0 0.0 0.0 0.5 0.7 1.5 3.9 6.1 3.2 0.8 18.2
1935 0.4 0.4 0.4 0.0 0.4 0.0 0.0 1.7 1.6 2.4 4.9 5.6 16.9
1936 0.7 0.0 0.0 0.0 0.0 0.0 1.0 1.3 1.1 2.0 3.9 4.1 13.4
1937 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 1.6 2.4 5.2 5.6 18.7
1938 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 10.0
1939 0.0 3.8 0.0 0.0 3.6 3.1 0.7 1.4 1.6 1.6 3.0 5.3 16.8
1940 0.1 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.4 1.4 1.2 3.8 17.6
1941 4.7 1.4 0.0 0.0 0.0 0.0 0.0 0.0 2.4 1.4 1.2 0.0 8.8
1942 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 2.6
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.4 1.4 1.2 3.8 17.9
1944 4.8 1.6 0.0 0.0 0.0 3.9 1.6 1.5 1.6 1.1 0.2 0.0 10.3
1945 0.0 0.0 0.0 0.5 0.0 3.9 2.4 2.8 2.4 1.4 1.1 2.2 16.2
1946 0.0 0.0 0.0 0.0 0.0 35 2.4 2.8 2.4 1.4 1.2 2.2 15.9
1947 0.0 0.0 0.0 0.0 0.0 3.0 0.6 1.3 1.5 0.9 1.7 0.4 9.4
1948 0.0 0.0 0.0 0.0 0.0 4.6 3.5 0.0 2.4 1.4 1.2 25 17.0
1949 1.4 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.3 2.6 13.4
1950 0.5 0.0 0.0 0.0 0.0 3.1 1.4 1.7 1.6 1.6 3.6 0.3 13.3
1951 0.1 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.6 16.7
1952 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 6.6
1953 0.0 3.8 0.0 0.0 0.2 3.3 0.0 2.8 0.0 1.4 1.2 0.0 12.5
1954 3.8 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.4 1.4 1.2 3.8 18.0
1955 4.8 1.6 0.0 0.0 0.0 2.9 1.2 1.5 1.3 2.2 4.0 4.1 17.3
1956 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 1.4 1.2 0.0 15.5
1957 0.0 3.8 3.8 2.9 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.8 17.9
1958 0.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 10.2
1959 0.0 3.8 3.8 0.0 0.0 3.7 25 2.9 25 1.5 1.3 2.4 16.8
1960 0.0 0.0 0.0 0.0 0.0 3.6 1.4 1.7 1.4 0.8 1.2 0.0 10.0
1961 0.0 0.0 0.0 0.0 0.0 44 1.6 1.4 1.5 1.6 1.7 2.8 17.1
1962 1.3 0.2 0.0 0.6 0.0 3.7 2.4 2.8 2.4 1.4 1.0 2.2 15.8
1963 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 2.4 1.4 1.2 3.8 15.8
1964 0.0 0.0 3.8 0.0 0.0 3.0 1.4 1.7 1.6 2.4 4.0 4.8 19.0
1965 0.1 0.0 0.0 0.0 0.0 3.7 0.0 2.8 24 1.4 1.2 3.1 16.7
1966 2.2 0.0 0.0 0.0 0.0 35 0.0 2.8 24 1.4 1.2 2.3 17.3
1967 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8
1968 0.0 3.8 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.6 16.7
1969 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 2.6
1970 0.0 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 35 20.0
1971 2.6 0.0 0.0 0.0 3.6 0.0 2.4 0.0 2.4 1.4 1.2 0.0 16.2
1972 5.1 3.7 0.0 0.0 0.0 0.0 1.5 1.3 1.5 1.5 1.6 2.9 12.1
1973 1.7 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.6 16.7
1974 2.9 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.4 1.4 1.2 0.0 14.6
1975 0.0 3.8 0.0 3.1 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 8.8
1976 0.0 0.0 3.8 0.0 3.6 0.0 1.3 4.1 1.9 2.2 5.0 1.8 19.3
1977 0.5 0.6 0.6 0.6 0.6 1.1 1.4 2.0 4.1 6.5 2.9 0.8 21.3
1978 0.8 0.8 0.8 0.0 0.0 0.0 0.0 0.0 24 1.4 1.2 0.0 11.4
1979 4.8 1.6 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.5 16.0
1980 2.4 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 2.8 15.9
1981 2.9 0.0 0.0 0.0 0.0 0.0 0.0 2.9 25 1.5 1.3 3.7 14.8
1982 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 0.0 2.6
1983 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984 0.0 0.0 0.0 0.0 0.0 0.0 2.4 2.8 2.4 1.4 1.2 3.7 17.4
1985 3.1 0.0 0.0 0.4 0.0 35 2.4 2.8 2.4 1.4 1.1 2.2 15.8
1986 0.0 0.0 0.0 0.0 0.0 0.0 1.7 1.5 1.7 1.7 1.8 3.0 13.2
1987 1.7 0.0 0.1 0.0 0.0 0.0 1.4 1.7 1.5 2.4 4.2 4.2 16.8
1988 0.4 0.3 0.4 0.0 0.4 2.1 1.3 2.1 5.0 6.3 3.0 1.0 23.6
1989 0.6 0.6 0.6 0.6 0.6 0.0 1.4 1.7 1.6 2.4 3.6 2.9 13.5
1990 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.6 5.1 5.8 4.2 0.0 18.0
1991 0.0 0.1 0.1 0.1 0.1 0.0 0.8 0.0 1.7 2.4 4.6 4.5 14.0
1992 0.0 0.0 0.0 0.0 0.0 0.0 1.9 2.2 2.0 2.7 4.4 4.1 18.1
1993 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.2 3.8 22.9
Average 1.2 0.8 0.3 0.1 0.2 1.2 1.1 1.7 1.9 2.1 2.0 2.1 14.7
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 5.1 3.9 3.8 3.1 4.7 4.6 35 4.1 5.1 6.6 5.2 5.6 23.6
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Figure3.2.1.2-1. CALSIM Il schematic of DSA 70 Region

3.2.2 Assumptions for alternatives

As outlined in the Section 2.6, three modeling scenarios were modeled at both 2001 and 2020 levels of
development (LOD). Alternative 1 isthe No Action aternative, providing abasis of comparison for the
other two Action alternatives. Alternatives 2-5 use ajoint project configuration where both EBMUD and
SCWA divert water at Freeport. In Alternative 6, only SCWA diverts at Freeport, while EBMUD
supplementsiits dry year supply by enlarging Pardee Reservoir and re-operating the Mokelumne River
system. Tables3.2.2-1 and 3.2.2-2 list specific assumptions for each alternative for 2001 and 2020 LOD,

respectively.
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Table 3.2.2-1 FRWP-Specific Assumptions for 2001 LOD

Alternative 1
(No Action)

Alternatives 2-5
(Joint Project)

Alternative 6
(Enlarged Pardee)

EBMUD Study Name

Study # 6203
(Mokelumne River
Delta inflow only to

Study # 6296
(Mokelumne inflow
and Freeport

Study # 6322
(Mokelumne River
Delta inflow to

CALSIM I1) diversion pattern tp CALSIM 11, no
CALSIM I1) Freeport diversion)
SCWA Allocation Study N/ZA FRWP_2001 JP_0312 | Same as for

Name

03_Diversions with
SCWA Updates.xls

Alternatives 2-5

CALSIM Study Name

BSTCH_2001D10A_B

EBMUD_2001D10A_

EBMUD_2001D10A_

ase_031003 FRWP_JP_031603 FRWP_EP_031603
OCAP Equivalent Study "Today" No equivalent study | No equivalent study
EBMUD Demand Type per N/ZA In-Basin Use N/ZA
COA
SCWA Demand Type per In-Basin Use In-Basin Use In-Basin Use
COA
Total SCWA Allocation Identical pattern to Full "Build Out" Full "Build Out"

pattern

SCWA diversion at
Sacramento River
WTP

demand level, 2030-
2050 LOD, depending
on growth rate

demand level, 2030-
2050 LOD, depending
on growth rate

SCWA Diversion input @ 7.2 TAF/yr on 10 TAF/yr on pattern | 10 TAF/yr on pattern
Sacramento River WTP pattern
SCWA Diversion @ Freeport | None 49.8 TAF/yr average; | Same as for
combination of CVP Alternatives 2-5
and "Other" water
EBMUD Diversion @Freeport | None 23.3 TAF/yr average, | None
but pattern focuses
on dry years;
EWA and (b)(2) action Dynamic Fixed to Alternative 1 | Fixed to Alternative 1
condition
Delta ANN salinity trigger Dynamic Fixed to Alternative 1 | Fixed to Alternative 1
condition
DR 70 Demand Pattern N/A Modified to reflect Same as for
changes in SCWA Alternatives 2-5
Diversion @
Sacramento River
WTP
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Table 3.2.2-2 FRWP-Specific Assumptions for 2020 LOD

Alternative 1
(No Action)

Alternatives 2-5
(Joint Project)

Alternative 6
(Enlarged Pardee)

EBMUD Study Name

Study # 6257
(Mokelumne River
Delta inflow only to

Study # 6292
(Mokelumne inflow
and Freeport

Study # 6321
(Mokelumne River
Delta inflow to

CALSIM I1) diversion pattern to CALSIM 11, no
CALSIM I1) Freeport diversion)
SCWA Allocation Study N/A FRWP_2020D09D_JP | Same as for

Name

_030103_BU_Diversio
ns with SCWA
Updates.xls

Alternatives 2-5

CALSIM Study Name

BSTCH_2020D09D_B
ase_021003

EBMUD_2020D09D _
FRWP_JP_030303

BMUD_2020D09D_F
RWP_EP_030303

OCAP Equivalent Study

No equivalent study

Future D1641 circa
2000

No equivalent study

EBMUD Demand Type per N/ZA In-Basin Use N/ZA

COA

SCWA Demand Type per In-Basin Use In-Basin Use In-Basin Use
COA

Total SCWA Allocation Identical pattern to Full "Build Out" Full "Build Out"

pattern

SCWA diversion at
Sacramento River
WTP

demand level, 2030-
2050 LOD, depending
on growth rate

demand level, 2030-
2050 LOD, depending
on growth rate

SCWA Diversion input @ 7.2 TAF/yr on 10 TAF/yr on pattern | Same as for
Sacramento River WTP pattern Alternatives 2-5
SCWA Diversion @ Freeport | None 49.8 TAF/yr average; | Same as Alternatives
combination of CVP 2-5
and "Other" water
EBMUD Diversion @Freeport | None 23.3 TAF/yr average, | None
but pattern focuses
on dry years;
EWA and (b)(2) action Dynamic Fixed to Alternative 1 | Fixed to Alternative 1
condition
ANN salinity trigger Dynamic Fixed to Alternative 1 | Fixed to Alternative 1
condition
DR 70 Demand Pattern N/A Modified to reflect Same as for

changes in SCWA
Diversion @
Sacramento River
WTP

Alternatives 2-5

The CALSIM Il model, as described in Section 3.1.1, dynamically implements environmental programs
and regulations, such asthe CALFED Environmental Water Account and Central Valley Improvement
Project (CVPIA) 3406 (b)(2) programs, and the Water Quality Control Plan (State Water Resources
Control Board Decision 1641). Implementation of these programsin CALSIM I1 includes the use of
thresholds and step functions which trigger largely varying environmental "actions” with even small
changesin project operations. Accurately portraying the operational decisions for actual environmental
actions that are more continuous and gradual is difficult in a monthly time-step model. Dueto the
relatively small volumes of water diverted in the FRWP alternatives in comparison to total system
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volume, and because these large fluctuations in environmenta actionsin CALSIM Il at times mask the
true impact of the proposed project on system-wide operations, the timing of certain environmental
actions in the Alternatives 2-6 were "fixed" to be the same asthose in Alternative 1. Fixing the
environmental actions forces the condition of the action ("on" or "off") to be the samein all alternatives,
though the magnitudes of the actions themselves were allowed to remain dynamic. These fixed actions
essentially isolate the impacts of the Freeport Project on the CV P and SWP systems from effects of
crossing environmentally-driven operations thresholds.

The following environmental actions have been fixed in the Alternatives 2-5 and Alternative 6 studies to
be the same asin Alternative 1 study:

CVPIA 3406 (b)(2) action triggers
EWA action triggers

Contra Costa choride standard
X2 Roe Idand trigger
Deltasalinity controls at:
Emmaton

Jersey Point
Collinsville

Antioch

Chipps Island

Contra Costa Canal

oukrwbdpE

The (b)(2) and EWA action triggers were equated across all alternatives for a given level of development,
but the magnitudes of the actions themselves were allowed to vary. Unlike the other environmental
actions in the above list which are driven by conditions within the Delta, (b)(2) and EWA actions are
determined in CALSIM Il on asystem-wide basis. Further discussion of these programs and actions can
be found in the Long-Term Central Valley Project Operations Criteria and Plan (Preliminary Working
Draft, June 2003). . An explanation of the EWA program is also included in Section 3.1.1 of this
appendix, since the interaction between EWA and CVP/SWP operations isimportant in interpreting
model results.

The CALSIM |1 studies for each of the FRWP alternatives assume that, for the purposes of the
Coordinated Operations Agreement (COA), CVP ddliveriesto EBMUD and SCWA are both Sacramento
River inbasin uses. The results of a side-bar study in which EBMUD’ s Freeport diversions are instead
considered as a Delta export are presented in Section 3.4.10.
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3.3 MODEL INTEGRATION

Other sections of this appendix outline the specific aspects of the FRWP, as well asits broader context in
relation to the CVP and SWP water supply systems, the assumptions incorporated into the impact analysis
modeling, and descriptions of the modeling tools used. This section describes how these various tools
interacted to provide a cohesive framework for assessing the effects of the FRWP on other CVP/SWP
contractors, Deltawater quality and environmental considerations. The interactions between the models
used in the FRWP analysis are displayed in ageneral sensein Figure 2-1.

The modeling analysis for the FRWP consisted of two phases. In the first phase (the subject of Section
3), CALSIM, EBMUDSIM, and the SCWA Water Allocation Model collectively simulated FRWP, SWP,
and CVP operations. In the second phase (the subject of Sections 4 and 5), results from the CALSIM I
studies served asinputs for a suite of Delta water quality, temperature, and salmon mortality models.

CALSIM I1, EBMUDSIM, and the SCWA Water Allocation Model each use differing platforms and
algorithms. Since there is no existing interface between the models, an iterative method was applied
where each model was run separately, selected data was manually exchanged between the models, and
studies were re-simulated. Thisiterative process continued until the results of two specific data sets, CVP
North-of-Delta M& 1 alocations and SCWA appropriated Excess Water diversions, converged with
estimates. Figure 3.3-1, provides a conceptual schematic of thisiterative methodology. The modeling
stages for the first phase of FRWP modeling are outlined in the following steps:

1) EBMUDSIM Alternative 1 study
e EBMUDSIM calculates Mokelumne River flows into the Delta under No Action conditions.

2) CALIM |1 Alternative 1 study
e Input data
1. Mokelumne River flows from the EBMUDSIM Alternative 1 study are directly input into the
CALSIM I1 Alternative 1 study as an inflow into the Delta.
2. A baseline SCWA CVP diversion schedule averaging 7.2 TAF/yr is assumed, diverted at the
intake of the existing Sacramento River Water Treatment Plant.

3) EBMUDSM action alternative study/ SCWA Water Allocation Model action alternative study (first
iteration)

e |nput data:

1. CVP North-of-Delta (NOD) Municipal and Industrial (M&1) allocations from CALSIM 11
Alternative 1.

2. SCWA appropriated Excess Water diversion estimated from CALSIM |1 Alternative 1
(SCWA Water Allocation Model only).

o CVPNOD M&I dlocations are multipliers calculated within CALSIM |1 based upon system
conditions. These multipliers determine the alocation of CVP contract water that is availablein a
given year to CVP M&| contractors.

o TheCALSIM Il Alternative 1 CVP M&I alocations are used as an initial approximation of the
Alternatives 2-5 CVP M&| allocations and are input into EBMUDSIM.

o Anedgtimate of Delta Excess Water available for SCWA to appropriate is based on either
CALSIM II Alternative 1 results or an interim CALSIM [1 Alternatives 2-5 iteration that includes
only Excess Water diversions for SCWA. Based upon estimated available SCWA Excess Water
and CVP NOD M&] dlocations, the SCWA Water Allocation Model generates CV P patterns for
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the SCWA diversions at the Sacramento River WTP and Freeport that maximize the use of
available Delta Excess Water.

4) CALSM action alternative study (iterate as needed)

e |Input data
1. Mokelumne Deltainflow from EBMUDSIM
2. EBMUD diversion pattern from EBMUDSIM
3. SCWA estimated diverted Excess Water from the SCWA Water Allocation Model
4. SCWA CVP diversion schedule from the SCWA Water Allocation Model
5. SCWA "Other" water diversion schedule from the SCWA Water Allocation Model

o SCWA Excess Water and CVP M&| allocation results are compared to a previous iteration.
Significant variationsin CVP M&I values necessitate an update of the CV P diversion schedules
for EBMUD and SCWA. Significant variation of the smulated SCWA Excess Water diversions
from previous estimates requires re-calculation of the SCWA CVP and/or SCWA "Other" water
components.

e |nitia iterations between CALSIM Il and EBMUDSIM/SCWA Water Allocation Model may use
only one or two of SCWA's three water supply components. For example, performing the study
initially with only SCWA Excess Water diversions provides a more accurate estimate of
divertable Excess Water for SCWA in calculating SCWA CVP and "Other" water diversion
schedules in subsequent iterations.

5) EBMUDSM and/or SCWA Water Allocation Model (subsequent iterations, if needed)
e Input data:
1. CVPNOD M&I alocation from preceding CALSIM action alternative
2. SCWA Appropriated Excess Water diversions from preceding CALSIM action alternative
o Either EBMUDSIM or the SCWA Water Allocation Model may be used to re-generate CALSIM
Il inputs as needed.

The action alternative studies are complete once the simulated SCWA Excess Water diversions and CVP
M& I values results from the CALSIM Il iteration converge with the values assumed in generating the
CALSIM II inputs from EBMUDSIM and SCWA Water Allocation Model. Convergence was generally
achieved when the differencein CVP M&I allocations differed by less then one percent

The Alternative 6 study follows the same methodology as the Alternatives 2-5 study. CVP M&I values
change only dightly between the two alternatives, allowing the SCWA diversion schedules to remain
unchanged in Alternative 6 from those utilized in Alternatives 2-5. EBMUD diversions at Freeport are
removed in CALSIM Il in Alternative 6, and revised Mokelumne River inflows are generated by
EBMUDSIM.

Upon completion of the first phase of modeling, CALSIM |1 results from each alternative are trandated
into input for the Deltawater quality and temperature models. Details of this process are described in
Sections 4 and 5 of this appendix.
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Figure 3.3-1. Model Iteration Formulation
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3.4 SIMULATION RESULTS FOR 2001 LOD

This section provides detailed results from the CALSIM 11 analyses of the FRWP Action
aternatives in comparison to the Alternative 1 (No Action) study at a 2001 Level of
Development. Results are displayed in both contract year and water year formats where
appropriate, and are typically presented in both exceedence and time series formats. Comparative
analyses are emphasized, but absolute data is provided in some instances. Although CALSIM |1
modeling extended through Water Y ear 1994, the averages are based on WY 1922-1993 since
WY 1994 did not include afull contract year. Results for the dry periods of WY 1928-1934 and
WY 1987-1992 are also included, since impacts from the FRWP could potentially be the greatest
in these periods. The sections below provide simulated Freeport Project diversions, reservoir
storage, river flow, Deltaflow, Delta export, CVP delivery, and SWP delivery data.

Section 3.4.10 presents results for a side-bar study that shows the sensitivity of the modeling
results to the assumption that CVP deliveriesto EBMUD are a Sacramento Valley inbasin use.

3.4.1 Summary Results

Several types of figures are provided in this section to give an overview of the hydrologic
modeling results. The emphasisison theincremental effect of Alternatives 2-5 (Joint Project)
compared with Alternative 1 (No-Action), although some comparisons with Alternative 6 are also
included. Four periods are evaluated: the full simulation period (WY 1922-1993) and three dry
periods (WY 1928-1934, WY 1976-1977, and WY 1987-1992).

Figures 3.4.1-1 through 3.4.1-4 show the average change in simulated flows at several key
locations and compare these values with the base valuesin Alternative 1. These figures only
show the incremental change associated with Alternatives 2-5

Figures 3.4.1-5 through 3.4.1-8 show the average change in simulated carryover storage (end of
September) for key North-of-the-Delta CV P and SWP reservoirs, as well as Delta exports to the
south. For comparison, base valuesin Alternative 1 are also shown. This set of figures only
shows the incremental change associated with Alternatives 2-5

The percentage of the Alternative 1 (No-Action) values for selected parameters are displayed for
the action aternatives in Figures 3.4.1-9 through 3.4.1-12. This highlights the relative magnitude
of the potential change associated with the FRWP alternatives, as simulated in the modeling.

The last set of figuresin this section, Figures 3.4.1-13 through 3.4.1-16, plots selected CVP and
SWP parameters expressed as a percentage of the maximum value in Alternative 1. This shows
the general state of the CV P during each period, as well as the difference between the FRWP
aternatives. For example, over the entire simulation period, CV P North-of-the Delta carryover
storage is approximately 75% of the maximum in any year. However, during the dry year period
of 1928-1934, CVP North-of-the-Delta storage is closer to 40% of the maximum in any year of
the Alternative 1 simulation.

Freeport Regional Water Project 3-98 July 2003
Draft EIR/EIS
Modeling Technical Appendix



FigureFigure3.4.1-1 Average Changein Simulated Flows, Alternatives 2-5, 2001
LOD (Averageof All Years)

Freeport Regional Water Project

Alternatives 2-5
Average Change in Flow (Million AF/yr)

Historical Hydrology:1922-1993 Water Years

(Full period modeled) Sacramento River
Demand by Others: 2001 Level of Development 0 (0%) Consumptive
Freeport from16.217 Use
Project
Diversion ‘ ento
-0.088 (0.54%) ty *
from 16.217 y
Key:
0.065 Project Deliveries
-0.026 (0.18%) Flow Reductions (% of Alt. 1 River Flow/Export)
+0.007 (2.5%) Flow Increases (% of Alt. 1 River Flow/Export)
from 14.473 Base Case River Flow/Export

Mokelumne River
+0.008 (2.8%)

from 0.284
D
Delta Inflow Customer
Delta Outflow -0.043 (0.20%) deliveries
@ from 21.195 0.014
Diversions
-0.033 (0.23%) Storage by Others
& Losses
. 0.000

Clifton Court
Forebay

Based on CALSIM Il and EBMUDSIM modeling

*Counly flows include diversions at the Sac. River Ban kS EXpOI’tS <‘ Tracy EXpOI’tS
WTP intake above current amount. -0.005 (0 15%) -0.004 (O 17%)

Assumed distribution of County diversion::
55% to Outdoor & 45% to Indoor from 3276 from 2300
30% of Outdoor & 100% of Indoor to Return Flow
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Figure3.4.1-2 Average Changein Simulated Flows, Alter natives 2-5, 2001 LOD (Dry
Period WY 1928-1934)

Freeport Regional Water Project

Alternatives 2-5
Average Change in Flow (Million AF/yr)

Historical Hydrology:1928-1934 Water Years
(Drought)

Demand by Others: 2001 Level of Development Sacramento River

+0.024 (0.25%) Consumptive

Freeport  from 9.662 Use
Project
Diversion ‘ i
-0.094 (0.97%) *
from 9.662 ty
Key:
0.094 Project Deliveries
-0.008 (0.15%) Flow Reductions (% of Alt. 1 River Flow/Export)
+0.005 (7.1%) Flow Increases (% of Alt. 1 River Flow/Export)
from 6.611 Base Case River Flow/Export
Mokelumne River
+0.004 (4.7%)
from 0.086
D
Delta Inflow Customer
Delta Outflow -0.025(0.21%) deliveries
@ from 11.677 0.023
Diversions
-0.019 (0.29%) Storage by Others
& Losses
from 6.611 0.015 0.000
Clifton Court
Based on CALSIM Il and EBMUDSIM modeling Fo reb ay
*County flows include diversions at the Sac. RiverBankS EXpOftS <~ Tracy EXportS
WTP intake above current amount. +0.003 (O 14%) -0.010 (061%)
o v oo from 2.143 from12636
30% of Outdoor & 100% of Indoor to Return Flow
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Figure 3.4.1-3 Average Change in Simulated Flows, Alter natives 2-5, 2001 L OD (Dry Period
WY 1976-1977)

Freeport Regional Water Project

Alternatives 2-5
Average Change in Flow (Million AF/yr)

Historical Hydrology:1976-1977 Water Years

(Severe Drought)

Demand by Others: 2001 Level of Development Sacramento River

+0.053 (0.66%) Consumptive

Freeport  from 8.020 Use
Project
Diversion i
-0.133 (1.66%) *
from 8.020 ty
Key:
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Figure 3.4.1-4 Average Change in Simulated Flows, Alter natives 2-5, 2001 L OD (Dry Period
WY 1987-1992)
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Figure 3.4.1-5 Average Change in Simulated CVP/SWP Oper ations, Alter natives 2-5, 2001

LOD (Average of All Years)

Freeport Regional Water Project
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Figure 3.4.1-6 Average Change in Simulated CVP/SWP Oper ations, Alter natives 2-5, 2001
LOD (Dry Period WY 1928-1934)
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Alternatives 2-5
Average Change in CVP/SWP Operations

Historical Hydrology:1928-1934 Water Years
(Drought)
Demand by Others: 2001 Level of Development

Key:

Storage = End-of-September Averages (TAF)
Exports = Annual Averages (TAF/Yr)

-18 (1.6%) Change in Storage/Export
Shasta Facility
(1094) Base Condition Storage/Export

Reservoir Storage Capacities:

Trinity (Clair Engle Lake): 2450 TAF
Shasta (Lake Shasta): 4550 TAF
Oroville (Lake Oroville): 3540 TAF
Folsom (Folsom Lake): 980 TAF

Freeport Regional Water Project 3-104 July 2003
Draft EIR/EIS
Modeling Technical Appendix



Figure 3.4.1-7 Average Change in Simulated CVP/SWP Oper ations, Alter natives 2-5, 2001

LOD (Dry Period WY 1976-1977)

Freeport Regional Water Project
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Figure 3.4.1-8 Average Change in Simulated CVP/SWP Oper ations, Alter natives 2-5, 2001

LOD (Dry Period WY 1987-1992)

Freeport Regional Water Project
Alternatives 2-5
Average Change in CVP/SWP Operations

Historical Hydrology:1987-1992 Water Years
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Demand by Others: 2001 Level of Development

Key:
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-73 (4.5%) Change in Storage/Export
Shasta Facility
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Reservoir Storage Capacities:
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Figure 3.4.1-9 Comparison of Alternativesfor Selected Parameters, 2001 L OD (Aver age of
All Years)
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Figure 3.4.1-10 Comparison of Alternativesfor Selected Parameters, 2001 LOD (Dry Period
WY 1928-1934)
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Figure 3.4.1-11 Comparison of Alternativesfor Selected Parameters, 2001 LOD (Dry Period
WY 1976-1977)
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Figure 3.4.1-12 Comparison of Alternativesfor Selected Parameters, 2001 LOD (Dry Period
WY 1987-1992)

(3]
>
T 20%
= cwP SWP Delta
— 110% -
c
O  100%
=]
2 90%-
©  80%-
=
—  70%-
2 60%
=
©  50%-
s
D 40%4
f 30%
o
o 20%
(o))
S 10%
c
() 0% T T T T T T T T
g CVP North CVP North CVP South Tracy Oroville SWP Banks Delta Inflow Delta
o September of Delta of Delta Pumping September Deliveries Pumping Outflow
Storage Deliveries Deliveries Storage
O Alternatives 2-5 OAlternative 6
Freeport Regional Water Project 3-108 July 2003

Draft EIR/EIS
Modeling Technical Appendix



Figure 3.4.1-13 Comparison of Alternativesfor Selected CVP and SWP Parameters, 2001
LOD (Averageof All Years)
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Figure 3.4.1-14 Comparison of Alternativesfor Selected CVP and SWP Parameters, 2001
LOD (Dry Period WY 1928-1934)
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Figure 3.4.1-15 Comparison of Alternativesfor Selected CVP and SWP Parameters, 2001
LOD (Dry Period WY 1976-1977)
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Figure 3.4.1-16 Comparison of Alternativesfor Selected CVP and SWP Parameters, 2001
LOD (Dry Period WY 1987-1992)
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3.4.2 Freeport Project Diversions

Figures 3.4.2-1 and 3.4.2-2 display annual exceedence data for the combined FRWP, including
EBMUD diversions at Freeport, SCWA diversions at Freegport, and SCWA diversions at the
Sacramento River Water Treatment Plant. In Alternative 1, SCWA diverts some water at the
intake to the City of Sacramento’s Water Treatment Plant. Total project diversions shown in
Figures 3.4.2-1 through 3.4.2-8 and Tables 3.4.2-1 through 3.4.2-2 refer to the incremental
increase in SCWA diversions combined with EBMUD diversions at Freeport. Datafor each
individual FRWP component of the FRWP total project diversions are presented in the following
parts of this section. Figuresin this section are provided for both Contract Y ear (March —
February) and Water Y ear (October — September) diversions.
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Figure3.4.2-1. Exceedencefor Simulated Annual Total Project Diversions, 2001 LOD
(Contract Year)
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Figure 3.4.2-2. Exceedence for Simulated Annual Total Project Diversions, 2001 LOD

(Water Year)
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Figures 3.4.2-3 and 3.4.2-4 are stacked bar charts that show the differencesin deliveries between
the Action alternatives and Alternative 1 for each of the FRWP diversions. There are no EBMUD
diversions at Freeport in Alternative 6, asisreflected in the chart. Figures 3.4.2-5 and 3.4.2-6
show the same datain water year format.

Figure 3.4.2-3. Simulated Annual Total Project Diversions, 2001 LOD (Contract Year)
Alter natives 2-5 minus Alter native 1
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Figure 3.4.2-4. Smulated Annual Total Project Diversions, 2001 LOD (Contract Year)
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Figure 3.4.2-5. Simulated Annual Total Project Diversions, 2001 LOD (Water Year)
Alternatives 2-5 minus Alter native 1
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Figure 3.4.2-6. Simulated Annual Total Project Diversions, 2001 LOD (Water Year)
Alternative 6 minus Alternative 1
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Figure 3.4.2-7. Simulated Monthly Total Project Diversions, 2001 LOD
(Dry Period WY 1928-1934)
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Figure 3.4.2-8. Simulated Monthly Total Project Diversions, 2001 LOD (Dry Period WY

1987-1992)
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Table 3.4.2-1. Smulated Total Project Diversions (TAF), Alter natives 2-5 minus Alter native

1,2001LOD
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 7.5 6.2 5.0 3.4 4.3 6.0 6.2 8.3 7.8 7.6 7.6 7.8 7.7
1923 7.5 6.2 5.0 3.4 4.3 5.4 6.5 7.3 7.5 7.6 7.6 6.4 74.6
1924 2.3 2.3 0.7 0.1 4.3 16.1 16.6 17.9 16.7 16.4 12.3 9.3 115.0
1925 3.8 0.6 0.6 0.6 5.2 5.6 6.5 7.6 7.8 7.2 6.0 1.2 53.0
1926 0.7 0.0 -0.2 -0.2 4.3 15.1 15.9 17.1 17.0 15.7 13.6 9.7 108.7
1927 10.2 17.0 14.4 5.4 4.3 6.0 7.2 7.3 7.5 7.6 7.6 7.8 102.4
1928 7.5 7.7 5.0 3.4 0.2 6.1 7.2 7.4 7.6 7.6 7.7 7.5 74.8
1929 5.4 0.7 0.5 0.1 4.3 15.3 15.8 17.1 16.2 15.6 11.6 9.3 111.6
1930 9.2 4.2 5.1 3.6 4.4 15.6 15.8 17.1 17.0 17.3 15.6 12.6 1375
1931 10.1 9.2 0.4 -0.2 -0.2 6.3 7.2 8.4 7.1 6.7 2.3 -0.3 57.0
1932 0.2 0.4 5.7 4.2 4.5 5.8 6.7 7.8 7.9 6.2 4.3 0.7 54.3
1933 -0.1 -0.2 -0.2 3.6 4.4 15.3 15.8 17.3 16.1 15.6 11.6 9.3 108.6
1934 3.2 -0.2 -0.2 3.6 -0.2 15.7 16.2 17.7 17.2 16.0 13.2 10.1 112.1
1935 9.6 4.7 0.2 4.0 0.2 6.2 7.7 7.5 7.8 7.8 7.4 6.1 69.0
1936 14 0.0 -0.2 3.5 4.3 6.1 6.5 7.6 7.8 7.7 6.6 4.8 56.1
1937 0.7 0.0 -0.3 -0.3 4.3 6.1 7.4 7.6 7.8 7.8 7.7 6.3 55.1
1938 2.8 7.8 5.0 3.5 4.3 6.0 7.2 8.2 7.8 7.6 7.6 8.2 76.2
1939 8.7 6.1 5.0 3.4 3.8 15.2 15.7 17.2 17.0 17.3 16.8 15.2 141.4
1940 10.3 9.9 9.5 13.1 13.1 6.0 7.2 7.3 7.5 7.6 7.6 7.8 107.0
1941 7.0 3.7 5.0 3.4 4.3 6.0 7.5 8.3 7.5 7.6 7.6 8.0 75.8
1942 8.7 6.1 5.0 3.4 4.3 6.0 7.5 8.3 7.8 7.6 7.6 8.0 80.2
1943 8.6 7.7 5.0 3.4 4.3 6.0 7.3 7.3 7.5 7.6 7.6 7.8 80.1
1944 7.1 3.8 0.7 0.1 4.3 5.5 6.3 7.4 7.6 7.0 6.1 3.6 59.6
1945 1.1 7.7 3.9 0.6 4.3 5.5 6.2 7.3 7.6 7.6 7.5 6.2 65.6
1946 25 7.7 5.0 3.4 0.2 5.5 6.2 7.4 7.5 7.6 7.7 6.3 66.8
1947 2.3 2.3 0.7 0.1 4.3 5.6 6.4 7.4 7.7 7.1 6.0 11 51.0
1948 0.7 0.7 0.1 -0.3 -0.3 5.6 6.6 8.3 7.5 7.6 7.6 6.3 50.5
1949 3.8 2.3 0.7 0.1 4.3 6.1 6.2 7.3 7.5 7.6 7.7 6.6 60.2
1950 2.8 2.3 0.7 3.4 4.3 5.6 6.5 7.6 7.8 7.0 6.0 1.0 55.0
1951 0.8 7.8 5.0 3.5 4.3 6.0 6.2 7.4 7.5 7.6 7.7 7.7 714
1952 5.3 2.3 5.0 3.4 4.3 6.0 7.2 8.2 7.9 7.6 7.7 8.2 73.0
1953 8.6 6.1 5.0 3.4 0.4 5.1 7.2 7.3 7.9 7.6 7.7 8.2 74.6
1954 6.2 7.7 0.7 3.4 4.3 6.0 7.3 7.3 7.5 7.6 7.6 7.8 73.4
1955 7.1 3.9 5.0 3.4 0.2 5.5 6.5 7.6 7.8 7.8 6.6 4.8 66.1
1956 0.7 0.0 5.0 3.5 4.3 5.9 6.3 8.3 7.8 7.6 7.7 8.3 65.4
1957 8.7 6.0 4.5 3.1 4.3 6.0 6.3 7.4 7.5 7.6 7.6 7.7 76.7
1958 8.7 6.2 5.0 3.4 4.3 6.0 7.5 8.2 7.8 7.6 7.6 8.1 80.4
1959 8.6 6.0 4.5 3.4 4.3 15.1 15.5 16.9 16.9 17.2 17.3 15.8 1415
1960 11.8 11.4 10.1 9.7 13.1 15.2 15.7 17.1 16.9 15.7 9.5 0.7 146.8
1961 0.6 0.0 -0.2 -0.2 4.3 5.7 6.5 7.5 7.7 7.7 7.8 6.5 53.9
1962 2.4 0.8 0.5 0.8 4.4 15.0 15.4 16.8 16.7 17.1 17.0 15.4 122.3
1963 18.3 16.9 14.3 13.0 12.8 5.2 7.4 8.2 7.5 7.6 7.6 7.6 126.5
1964 8.7 7.7 4.5 3.4 0.2 15.1 15.6 17.1 17.1 17.3 12.5 5.5 124.6
1965 0.7 0.0 5.0 3.5 4.3 5.2 7.4 7.3 7.5 7.6 7.7 7.1 63.5
1966 4.5 7.7 5.0 3.4 4.3 5.4 7.1 7.3 7.6 7.6 7.7 6.3 73.9
1967 2.3 6.0 5.0 3.4 4.3 6.0 7.5 8.1 7.9 8.0 8.0 8.1 74.7
1968 8.6 6.1 5.0 3.4 4.3 15.5 15.4 16.8 16.8 17.1 17.2 16.9 143.0
1969 14.7 115 14.3 3.4 4.3 6.0 7.2 8.2 7.9 7.6 7.7 8.2 101.0
1970 8.7 7.7 5.0 3.4 4.3 6.0 6.1 7.3 7.6 7.6 7.7 7.6 78.9
1971 5.0 7.7 5.0 3.4 3.8 6.0 6.2 8.3 7.6 7.6 7.7 8.2 76.4
1972 7.4 6.0 5.0 3.4 4.3 5.9 6.3 7.4 7.6 7.6 7.7 6.7 75.3
1973 2.9 7.7 5.0 3.5 4.3 6.0 6.2 7.3 7.5 7.6 7.6 7.7 73.2
1974 5.3 7.7 5.0 3.4 4.3 6.0 7.2 7.2 7.5 7.6 7.6 8.2 77.1
1975 8.7 6.1 5.0 3.2 4.3 6.0 7.2 8.2 7.8 7.6 8.1 8.2 80.3
1976 8.7 7.7 4.5 0.1 3.8 16.2 16.4 17.7 17.4 17.5 16.3 11.6 138.0
1977 9.8 9.6 1.0 0.4 0.4 16.0 16.6 18.0 17.2 16.4 12.9 10.1 128.5
1978 10.0 1.1 0.6 4.4 5.2 10.1 7.4 8.2 7.5 7.6 7.6 8.2 77.9
1979 7.1 3.9 0.7 3.4 4.3 155 155 16.8 16.7 17.1 17.1 16.7 134.9
1980 14.4 115 5.5 3.4 4.3 6.0 6.3 7.3 7.5 7.6 7.7 6.9 88.4
1981 5.2 2.2 0.7 3.4 4.3 15.6 16.5 16.9 16.8 17.2 17.2 17.0 133.0
1982 14.9 12.3 5.1 3.6 4.4 6.0 7.5 8.1 7.8 7.6 7.6 8.0 92.9
1983 8.7 7.7 5.0 3.4 4.3 6.0 7.5 8.2 7.8 8.0 8.0 8.1 82.8
1984 8.6 7.7 5.0 3.4 4.3 5.9 6.2 7.3 7.6 7.6 7.7 7.8 79.0
1985 5.5 7.7 5.0 0.5 4.3 5.5 6.2 7.3 7.5 7.6 7.6 6.3 71.0
1986 2.4 2.3 5.0 3.4 4.3 6.1 6.4 7.5 7.7 7.7 7.7 6.6 67.0
1987 2.8 0.6 0.5 0.1 4.3 16.0 16.1 17.5 17.3 17.7 16.4 14.1 123.3
1988 10.6 9.5 9.5 13.4 1.8 15.8 16.5 17.9 17.0 16.2 12.7 4.0 144.9
1989 0.3 0.4 0.4 0.4 0.4 6.2 6.5 7.5 7.8 7.8 6.0 3.7 47.5
1990 0.7 0.0 -0.2 3.5 -0.2 15.8 16.0 175 17.1 15.8 13.9 8.9 108.8
1991 0.5 -0.1 -0.1 -0.1 -0.1 15.6 15.8 18.0 17.2 17.4 15.8 14.2 114.4
1992 9.4 8.2 -0.2 -0.2 4.4 16.1 12.0 7.8 8.0 7.9 6.8 4.7 85.0
1993 1.2 0.3 5.5 4.0 4.8 6.0 7.2 8.3 7.9 7.6 7.6 7.8 68.2
AVG: 6.0 5.2 3.8 3.1 3.9 8.7 9.4 10.4 10.2 10.1 9.3 7.8 88.0
MIN: -0.1 -0.2 -0.3 -0.3 -0.3 5.1 6.1 7.2 7.1 6.2 2.3 -0.3 47.5
MAX: 18.3 17.0 14.4 13.4 13.1 16.2 16.6 18.0 17.4 17.7 17.3 17.0 146.8
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Table 3.4.2-2. Smulated Total Project Diversions (TAF), Alternative 6 minus Alternative 1,

2001 LOD
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 7.5 6.2 5.0 3.4 4.3 6.0 6.2 8.3 7.8 7.6 7.6 7.8 7.7
1923 7.5 6.2 5.0 3.4 4.3 5.4 6.5 7.3 7.5 7.6 7.6 6.4 74.6
1924 2.3 2.3 0.7 0.1 4.3 6.6 7.4 8.4 7.5 6.9 2.8 0.1 49.3
1925 0.5 0.6 0.6 0.6 5.2 5.6 6.5 7.6 7.8 7.2 6.0 1.2 49.6
1926 0.7 0.0 -0.2 -0.2 4.3 55 6.7 7.5 7.8 6.2 4.1 0.5 42.9
1927 0.6 7.8 5.1 3.5 4.3 6.0 7.2 7.3 7.5 7.6 7.6 7.8 724
1928 7.5 7.7 5.0 3.4 0.2 6.1 7.2 7.4 7.6 7.6 7.7 7.5 74.8
1929 5.4 0.7 0.5 0.1 4.3 5.7 6.6 7.6 6.9 6.0 2.0 0.1 46.0
1930 -0.3 -0.2 5.1 3.6 4.4 6.1 6.5 7.6 7.8 7.8 6.1 3.3 57.8
1931 0.6 0.0 -0.2 -0.2 -0.2 6.3 7.2 8.4 7.1 6.7 2.3 -0.3 37.6
1932 0.2 0.4 5.7 4.2 4.5 5.8 6.7 7.8 7.9 6.2 4.3 0.7 54.3
1933 -0.1 -0.2 -0.2 3.6 4.4 5.8 6.6 7.8 6.9 6.1 2.1 0.1 43.0
1934 -0.2 -0.2 -0.2 3.6 -0.2 6.1 7.0 8.1 8.0 6.4 3.6 0.9 43.1
1935 0.1 0.2 0.2 4.0 0.2 6.2 7.7 7.5 7.8 7.8 7.4 6.1 55.0
1936 14 0.0 -0.2 3.5 4.3 6.1 6.6 7.7 8.0 7.9 6.7 4.8 56.7
1937 0.7 0.0 -0.3 -0.3 4.3 6.1 7.4 7.6 7.8 7.8 7.7 6.3 55.1
1938 2.8 7.8 5.0 3.5 4.3 6.0 7.2 8.2 7.8 7.6 7.6 8.2 76.2
1939 8.7 6.1 5.0 3.4 3.8 5.7 6.5 7.7 7.8 7.8 7.3 6.0 75.8
1940 0.8 0.7 0.1 3.6 4.4 6.0 7.2 7.3 7.5 7.6 7.6 7.8 60.7
1941 7.0 3.7 5.0 3.4 4.3 6.0 7.5 8.3 7.5 7.6 7.6 8.0 75.8
1942 8.7 6.1 5.0 3.4 4.3 6.0 7.5 8.3 7.8 7.6 7.6 8.0 80.2
1943 8.6 7.7 5.0 3.4 4.3 6.0 7.3 7.3 7.5 7.6 7.6 7.8 80.1
1944 7.1 3.8 0.7 0.1 4.3 5.5 6.3 7.4 7.6 7.0 6.0 3.6 59.5
1945 1.1 7.7 3.9 0.6 4.3 5.5 6.2 7.3 7.6 7.6 7.5 6.2 65.5
1946 25 7.7 5.0 3.4 0.2 5.5 6.2 7.4 7.5 7.6 7.7 6.3 66.8
1947 2.3 2.3 0.7 0.1 4.3 5.6 6.3 7.4 7.6 7.0 5.9 11 50.6
1948 0.7 0.7 0.1 -0.3 -0.3 5.6 6.6 8.3 7.5 7.6 7.6 6.3 50.5
1949 3.8 2.3 0.7 0.1 4.3 6.1 6.2 7.4 7.6 7.6 7.7 6.6 60.4
1950 2.8 2.3 0.7 3.4 4.3 5.7 6.5 7.6 7.8 7.0 6.0 1.0 55.1
1951 0.8 7.8 5.0 3.5 4.3 6.0 6.2 7.4 7.5 7.6 7.7 7.7 714
1952 5.3 2.3 5.0 3.4 4.3 6.0 7.2 8.2 7.9 7.6 7.7 8.2 73.0
1953 8.6 6.1 5.0 3.4 0.4 5.1 7.2 7.3 7.9 7.6 7.7 8.2 74.6
1954 6.2 7.7 0.7 3.4 4.3 6.0 7.3 7.3 7.5 7.6 7.6 7.8 73.4
1955 7.1 3.9 5.0 3.4 0.2 5.5 6.5 7.6 7.8 7.8 6.6 4.8 66.2
1956 0.7 0.0 5.0 3.5 4.3 5.9 6.3 8.3 7.8 7.6 7.7 8.3 65.4
1957 8.7 6.0 4.5 3.1 4.3 6.0 6.3 7.4 7.5 7.6 7.6 7.7 76.7
1958 8.7 6.2 5.0 3.4 4.3 6.0 7.5 8.2 7.8 7.6 7.6 8.1 80.4
1959 8.6 6.0 4.5 3.4 4.3 5.6 6.3 7.4 7.7 7.7 7.8 6.6 75.9
1960 2.3 2.2 0.7 0.1 4.4 5.7 6.5 7.6 7.7 6.2 3.7 0.7 47.7
1961 0.6 0.0 -0.2 -0.2 4.3 5.7 6.6 7.7 7.9 7.9 7.9 6.6 54.6
1962 2.4 0.8 0.5 0.8 4.4 55 6.2 7.3 7.5 7.6 7.4 6.2 56.8
1963 8.7 7.7 5.0 3.4 4.3 5.2 7.4 8.2 7.5 7.6 7.6 7.6 80.3
1964 8.7 7.7 4.5 3.4 0.2 5.5 6.4 7.6 7.9 7.8 6.6 5.5 717
1965 0.7 0.0 5.0 3.5 4.3 5.2 7.4 7.3 7.5 7.6 7.7 7.1 63.6
1966 4.5 7.7 5.0 3.4 4.3 5.4 7.1 7.3 7.6 7.6 7.7 6.3 73.9
1967 2.3 6.0 5.0 3.4 4.3 6.0 7.5 8.1 7.9 8.0 8.0 8.1 74.7
1968 8.6 6.1 5.0 3.4 4.3 6.0 6.2 7.3 7.6 7.6 7.7 7.7 77.4
1969 5.2 2.3 5.0 3.4 4.3 6.0 7.2 8.2 7.9 7.6 7.7 8.2 72.9
1970 8.7 7.7 5.0 3.4 4.3 6.0 6.1 7.3 7.6 7.6 7.7 7.6 78.9
1971 5.0 7.7 5.0 3.4 3.8 6.0 6.2 8.3 7.6 7.6 7.7 8.2 76.4
1972 7.4 6.0 5.0 3.4 4.3 5.9 6.3 7.4 7.6 7.6 7.7 6.7 75.3
1973 2.9 7.7 5.0 3.5 4.3 6.0 6.2 7.3 7.5 7.6 7.6 7.7 73.2
1974 5.3 7.7 5.0 3.4 4.3 6.0 7.2 7.2 7.5 7.6 7.6 8.2 77.1
1975 8.7 6.1 5.0 3.2 4.3 6.0 7.2 8.2 7.8 7.6 8.1 8.2 80.3
1976 8.7 7.7 4.5 0.1 3.8 6.7 7.3 8.3 8.2 8.0 6.8 2.4 725
1977 0.3 0.4 0.4 0.4 0.4 6.5 7.4 8.5 8.0 6.9 3.4 0.9 43.5
1978 0.5 0.6 0.6 4.4 5.2 6.0 7.4 8.2 7.5 7.6 7.6 8.2 63.8
1979 7.1 3.9 0.7 3.4 4.3 6.0 6.3 7.3 7.5 7.6 7.6 7.5 69.2
1980 4.8 2.3 5.0 3.4 4.3 6.0 6.3 7.3 7.5 7.6 7.7 6.9 69.1
1981 5.2 2.2 0.7 3.4 4.3 6.1 7.3 7.4 7.6 7.7 7.7 7.8 67.4
1982 5.4 7.8 5.1 3.6 4.4 6.0 7.5 8.1 7.8 7.6 7.6 8.0 78.8
1983 8.7 7.7 5.0 3.4 4.3 6.0 7.5 8.2 7.8 8.0 8.0 8.1 82.8
1984 8.6 7.7 5.0 3.4 4.3 5.9 6.2 7.3 7.6 7.6 7.7 7.8 79.0
1985 5.5 7.7 5.0 0.5 4.3 5.5 6.2 7.3 7.5 7.6 7.6 6.3 71.0
1986 2.4 2.3 5.0 3.4 4.3 6.1 6.4 7.5 7.7 7.7 7.7 6.6 67.0
1987 2.8 0.6 0.5 0.1 4.3 6.5 6.9 8.0 8.1 8.2 6.9 4.9 57.7
1988 1.0 0.3 0.1 3.9 0.1 6.4 7.5 8.6 7.9 6.7 3.2 0.7 46.4
1989 0.3 0.4 0.4 0.4 0.4 6.2 6.5 7.5 7.8 7.8 6.0 3.7 47.5
1990 0.7 0.0 -0.2 3.5 -0.2 6.3 6.8 8.0 7.9 6.3 4.4 -0.3 43.1
1991 -0.2 -0.1 -0.1 -0.1 -0.1 6.1 6.6 8.5 7.9 7.9 6.3 5.0 48.0
1992 -0.1 -0.2 -0.2 -0.2 4.4 6.6 7.0 8.1 8.1 8.1 6.9 4.8 53.2
1993 1.2 0.3 5.5 4.0 4.8 6.0 7.2 8.3 7.9 7.6 7.6 7.8 68.2
AVG: 4.0 3.8 3.0 2.5 3.5 5.9 6.8 7.7 7.7 7.5 6.8 5.6 64.8
MIN: -0.3 -0.2 -0.3 -0.3 -0.3 5.1 6.1 7.2 6.9 6.0 2.0 -0.3 37.6
MAX: 8.7 7.8 5.7 4.4 5.2 6.7 7.7 8.6 8.2 8.2 8.1 8.3 82.8
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Figures 3.4.2-9 throught 3.4.2-14 display time series and exceedence data for deliveries to
EBMUD on contract year and water bases, aswell as dry period deliveries.

Figure 3.4.2-9 Exceedence for Simulated Annual Deliveriesto EBMUD, 2001 LOD
(Contract Year)
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EBMUD deliveries occur in the FRWP only in Alternatives 2-5. In Alternative 6, EBMUD gains
greater supply reliability through re-operation of the Mokelumne River system. The exceedence
chartsillustrate EBMUD's use of CVP water through the FRWP during dry periods.

Figure 3.4.2-10 Exceedence for Simulated Annual Deliveriesto EBMUD, 2001 LOD (Water

Year)
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Figure 3.4.2-11 Simulated Annual Deliveriesto EBMUD, 2001 LOD (Contract Year)
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Figure 3.4.2-12 Simulated Annual Deliveriesto EBMUD, 2001 LOD(Water Year)
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Figure 3.4.2-13 Simulated M onthly Deliveriesto EBMUD, 2001 LOD (Dry Period WY 1928-
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Figure 3.4.2-14 Simulated Monthly Deliveriesto EBMUD, 2001 LOD (Dry Period WY 1987-
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Table 3.4.2-3 provides the monthly-simulated EBMUD deliveries from the Alternatives 2-5

study. Tables 3.4.2-4 through 3.4.2-6 display total SCWA Diversions at Freeport and the
Sacramento River Water Treatment Plant.
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Table 3.4.2-3. Simulated EBMUD Diversions @ Freeport (TAF) Alternatives 2-5, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT

1922 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1923 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1924 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1925 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34
1926 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1927 9.5 9.2 9.4 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.9
1928 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1929 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1930 9.5 45 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 79.7
1931 9.5 9.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 194
1932 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1933 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1934 34 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 69.0
1935 9.5 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0
1936 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1937 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1938 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1939 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1940 9.5 9.2 9.4 9.5 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.3
1941 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1947 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1948 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1950 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1951 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1952 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1953 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1955 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1957 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1958 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1959 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1960 9.5 9.2 9.4 9.5 8.7 9.5 9.2 9.5 9.2 9.5 5.8 0.0 99.1
1961 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1963 9.5 9.2 9.4 9.5 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.2
1964 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 5.9 0.0 52.8
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1969 9.5 9.2 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.1
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1977 9.5 9.2 0.6 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 85.0
1978 9.5 0.5 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0 14.1
1979 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1980 9.5 9.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.3
1981 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1982 9.5 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.1
1983 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1988 9.5 9.2 9.4 9.5 17 9.5 9.2 9.5 9.2 9.5 9.5 3.3 99.1
1989 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990 0.0 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 65.7
1991 0.7 0.0 0.0 0.0 0.0 9.5 9.2 9.5 9.2 9.5 9.5 9.2 66.4
1992 9.5 85 0.0 0.0 0.0 9.5 52 0.0 0.0 0.0 0.0 0.0 32.7
1993 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AVG: 2.0 15 0.8 0.6 0.4 2.8 2.6 2.6 2.6 2.6 2.5 22 232
MIN: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MAX: 9.5 9.2 9.4 9.5 8.7 9.5 9.2 9.5 9.2 9.5 9.5 9.2 99.1
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Table 3.4.2-4. Simulated SCWA Total Diversions (TAF), Alternative 1, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 1.0 0.6 7.3
1923 0.4 0.3 0.3 0.3 0.3 0.5 0.5 0.9 1.0 1.0 0.9 0.6 7.1
1924 0.4 0.4 0.3 0.3 0.3 0.2 0.5 0.5 0.5 0.5 0.4 0.3 4.7
1925 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.5 4.9
1926 0.4 0.2 0.2 0.2 0.2 0.3 0.3 0.6 0.7 0.7 0.7 0.5 5.3
1927 0.3 0.2 0.2 0.2 0.2 0.3 0.7 0.9 1.0 1.0 0.9 0.6 6.7
1928 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.0
1929 0.5 0.3 0.3 0.3 0.3 0.2 0.5 0.5 0.5 0.6 0.5 0.4 5.0
1930 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.6 0.8 0.8 0.7 0.5 5.2
1931 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.4 0.4 0.5 0.5 0.3 4.1
1932 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.5 0.5 0.4 0.3 3.6
1933 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.5 0.5 0.5 0.3 3.7
1934 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.5 0.6 0.6 0.5 0.4 4.2
1935 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.7 0.8 0.7 0.7 0.6 5.0
1936 0.3 0.2 0.2 0.2 0.2 0.3 0.6 0.6 0.7 0.8 0.7 0.5 5.5
1937 0.4 0.3 0.3 0.3 0.3 0.2 0.5 0.7 0.7 0.8 0.7 0.5 5.5
1938 0.3 0.2 0.2 0.2 0.2 0.3 0.7 0.8 1.0 1.0 1.0 0.6 6.8
1939 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.7 0.9 0.9 0.8 0.5 6.5
1940 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 0.9 0.6 7.0
1941 0.4 0.3 0.3 0.3 0.3 0.3 0.5 0.8 1.0 1.0 1.0 0.9 7.2
1942 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.8 1.0 1.0 1.0 0.8 7.1
1943 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.9 1.0 1.0 0.9 0.6 7.2
1944 0.5 0.3 0.3 0.3 0.3 0.3 0.7 0.8 0.9 1.0 0.9 0.6 7.0
1945 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 1.0 0.6 7.1
1946 0.3 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 0.9 0.6 7.1
1947 0.5 0.3 0.3 0.3 0.3 0.2 0.7 0.8 0.9 0.9 0.8 0.6 6.7
1948 0.3 0.3 0.3 0.3 0.3 0.2 0.4 0.7 1.0 1.0 1.0 0.9 6.6
1949 0.5 0.3 0.3 0.3 0.3 0.2 0.8 0.8 1.0 1.0 0.9 0.6 7.1
1950 0.5 0.3 0.3 0.3 0.3 0.2 0.5 0.7 0.7 0.7 0.7 0.5 6.0
1951 0.2 0.2 0.2 0.2 0.2 0.4 0.9 0.8 1.0 1.0 0.9 0.6 6.8
1952 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.1
1953 0.5 0.3 0.3 0.3 0.3 0.4 0.7 0.9 1.0 1.0 0.9 0.6 7.2
1954 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.9 1.0 1.0 0.9 0.6 7.2
1955 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.7 0.8 0.8 0.7 0.4 6.0
1956 0.3 0.3 0.3 0.3 0.3 0.4 0.8 0.8 1.0 1.0 0.9 0.6 6.8
1957 0.4 0.4 0.3 0.3 0.3 0.3 0.7 0.7 1.0 1.0 1.0 0.7 7.2
1958 0.4 0.4 0.3 0.3 0.3 0.3 0.4 0.9 1.0 1.0 1.0 0.7 7.1
1959 0.5 0.4 0.3 0.3 0.3 0.4 0.8 0.9 1.0 1.0 0.9 0.5 7.2
1960 0.5 0.4 0.3 0.3 0.3 0.2 0.6 0.6 0.7 0.8 0.7 0.5 5.8
1961 0.4 0.2 0.2 0.2 0.2 0.2 0.7 0.9 1.0 1.0 0.9 0.6 6.7
1962 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.3
1963 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.8 7.1
1964 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.6 0.7 0.7 0.6 0.4 5.8
1965 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.9 1.0 1.0 0.9 0.6 6.5
1966 0.5 0.3 0.3 0.3 0.3 0.4 0.8 0.8 0.9 1.0 0.8 0.6 7.2
1967 0.5 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.7 7.2
1968 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.2
1969 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.2
1970 0.4 0.3 0.3 0.3 0.3 0.3 0.9 0.9 0.9 1.0 0.9 0.6 7.2
1971 0.4 0.3 0.3 0.3 0.3 0.4 0.9 0.8 1.0 1.0 0.9 0.6 7.1
1972 0.5 0.3 0.3 0.3 0.3 0.4 0.8 0.8 1.0 1.0 0.9 0.5 7.1
1973 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.1
1974 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 0.9 0.9 0.6 7.1
1975 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 1.0 0.6 7.3
1976 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.6 0.6 0.5 0.4 51
1977 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.4 0.5 0.6 0.5 0.3 4.3
1978 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.9 1.0 1.0 1.0 0.6 6.4
1979 0.5 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 1.0 0.6 7.3
1980 0.3 0.3 0.3 0.3 0.3 0.3 0.7 0.8 1.0 1.0 0.9 0.6 7.0
1981 0.5 0.4 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 1.0 0.6 7.4
1982 0.3 0.3 0.3 0.3 0.3 0.3 0.4 1.0 1.0 1.0 1.0 0.8 7.2
1983 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.7 7.1
1984 0.5 0.3 0.3 0.3 0.3 0.4 0.9 0.9 0.9 1.0 0.8 0.6 7.3
1985 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.2
1986 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.8 0.9 0.9 0.9 0.5 6.8
1987 0.4 0.3 0.3 0.3 0.3 0.2 0.6 0.7 0.8 0.8 0.7 0.5 6.0
1988 0.3 0.3 0.3 0.3 0.3 0.2 0.4 0.4 0.5 0.5 0.5 0.3 4.2
1989 0.2 0.2 0.2 0.2 0.2 0.2 0.6 0.7 0.7 0.7 0.7 0.4 5.0
1990 0.3 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.5 0.5 0.4 0.3 4.0
1991 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.5 0.6 0.6 0.6 0.4 4.3
1992 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.7 0.5 5.2
1993 0.3 0.3 0.2 0.2 0.2 0.3 0.8 0.8 0.9 1.0 0.9 0.6 6.7
AVG: 0.4 0.3 0.3 0.3 0.3 0.3 0.6 0.7 0.9 0.9 0.8 0.6 6.3
MIN: 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.5 0.4 0.3 3.6
MAX: 0.5 0.4 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 1.0 0.9 7.4
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Table 3.4.2-5. Simulated SCWA Total Diversions (TAF), Alternatives 2-5, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 7.9 6.5 5.3 3.8 4.6 6.3 7.0 9.1 8.8 8.6 8.6 8.4 84.9
1923 7.9 6.5 53 3.8 4.6 5.8 7.0 8.2 8.5 8.6 8.6 6.9 81.7
1924 2.8 2.6 1.0 0.5 4.6 6.8 7.9 8.8 8.0 7.4 3.2 0.4 54.0
1925 0.6 0.8 0.8 0.8 5.4 5.9 7.1 8.2 8.6 7.9 6.8 1.7 54.5
1926 1.0 0.3 0.0 0.0 4.6 5.9 7.1 8.2 8.5 6.9 4.8 1.1 48.4
1927 0.9 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 79.1
1928 7.9 8.0 5.3 3.8 0.5 6.3 7.9 8.2 8.6 8.6 8.5 8.1 81.8
1929 5.8 1.0 0.8 0.4 4.6 5.9 7.0 8.2 7.5 6.6 2.6 0.4 50.9
1930 0.0 0.0 5.3 3.8 4.6 6.3 7.1 8.2 8.6 8.5 6.8 3.8 63.0
1931 1.0 0.3 0.0 0.0 0.0 6.5 7.6 8.8 7.6 7.2 2.8 0.0 41.7
1932 0.4 0.5 5.9 4.3 4.7 6.0 7.1 8.2 8.4 6.7 4.7 1.0 57.8
1933 0.2 0.0 0.0 3.8 4.6 6.0 7.1 8.2 7.4 6.6 2.5 0.4 46.7
1934 0.0 0.0 0.0 3.8 0.0 6.4 7.5 8.6 8.5 7.0 4.1 1.2 47.2
1935 0.4 0.4 0.4 4.2 0.4 6.3 7.9 8.2 8.6 8.5 8.1 6.7 60.1
1936 1.7 0.3 0.0 3.8 4.6 6.3 7.1 8.2 8.6 8.5 7.3 5.2 61.5
1937 1.0 0.3 0.0 0.0 4.6 6.3 7.9 8.2 8.6 8.5 8.4 6.7 60.6
1938 3.2 8.0 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 83.0
1939 9.1 6.4 5.3 3.8 4.1 6.0 7.2 8.4 8.7 8.7 8.1 6.6 82.3
1940 1.1 1.0 0.4 3.9 4.7 6.3 7.9 8.2 8.5 8.6 8.6 8.4 67.7
1941 7.5 4.0 5.3 3.8 4.6 6.3 7.9 9.1 8.5 8.6 8.6 8.8 83.0
1942 9.1 6.4 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 87.3
1943 9.1 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 87.3
1944 7.6 4.2 1.0 0.5 4.6 5.8 7.0 8.2 8.6 8.0 6.9 4.2 66.6
1945 15 8.0 4.3 0.9 4.6 5.8 7.0 8.2 8.5 8.6 8.5 6.8 72.7
1946 2.8 8.0 5.3 3.8 0.5 5.8 7.0 8.2 8.5 8.6 8.6 6.8 73.9
1947 2.8 2.6 1.0 0.5 4.6 5.9 7.1 8.2 8.6 8.0 6.8 1.7 57.6
1948 1.0 1.0 0.4 0.0 0.0 5.8 7.0 9.1 8.5 8.6 8.6 7.2 57.1
1949 4.2 2.6 1.0 0.5 4.6 6.3 7.0 8.2 8.5 8.6 8.6 7.2 67.3
1950 3.3 2.6 1.0 3.8 4.6 5.9 7.1 8.2 8.6 7.8 6.8 15 60.9
1951 1.0 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 78.1
1952 5.7 2.6 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 80.1
1953 9.1 6.4 5.3 3.8 0.7 5.6 7.9 8.2 8.8 8.6 8.6 8.8 81.8
1954 6.6 8.0 1.0 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 80.5
1955 7.6 4.2 5.3 3.8 0.5 5.9 7.1 8.2 8.6 8.5 7.3 5.2 72.2
1956 1.0 0.3 5.3 3.8 4.6 6.3 7.0 9.1 8.8 8.6 8.6 8.8 72.2
1957 9.1 6.4 4.8 3.4 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.4 83.9
1958 9.1 6.5 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 87.5
1959 9.1 6.4 4.8 3.8 4.6 6.0 7.1 8.3 8.6 8.7 8.7 7.0 83.1
1960 2.8 2.6 1.0 0.5 4.7 5.8 7.1 8.2 8.4 6.9 4.4 11 53.6
1961 1.0 0.3 0.0 0.0 4.6 5.9 7.2 8.4 8.7 8.7 8.7 7.1 60.6
1962 2.9 1.2 0.8 1.1 4.7 5.8 7.0 8.2 8.5 8.6 8.3 6.8 64.0
1963 9.1 8.0 5.3 3.8 4.6 5.6 7.9 9.1 8.5 8.6 8.6 8.4 87.4
1964 9.1 8.0 4.8 3.8 0.5 5.9 7.1 8.2 8.6 8.5 7.2 6.0 77.6
1965 1.0 0.3 5.3 3.8 4.6 55 7.9 8.2 8.5 8.6 8.6 7.8 70.0
1966 4.9 8.0 5.3 3.8 4.6 5.8 7.9 8.2 8.5 8.6 8.6 6.9 81.1
1967 2.8 6.3 5.3 3.8 4.6 6.3 7.9 9.1 8.8 9.0 9.0 8.8 81.8
1968 9.1 6.4 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 84.6
1969 5.7 2.6 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 80.1
1970 9.1 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.2 86.1
1971 5.4 8.0 5.3 3.8 4.1 6.3 7.0 9.1 8.5 8.6 8.6 8.8 83.5
1972 7.9 6.3 53 3.8 4.6 6.3 7.1 8.2 8.6 8.6 8.5 7.2 82.4
1973 3.2 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 80.3
1974 5.7 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.8 84.3
1975 9.1 6.4 5.3 3.6 4.6 6.3 7.9 9.1 8.8 8.6 9.0 8.8 87.6
1976 9.1 8.0 4.8 0.5 4.1 7.0 7.7 8.8 8.8 8.6 7.3 2.8 77.5
1977 0.6 0.6 0.6 0.6 0.6 6.8 7.9 8.9 8.5 7.4 3.8 13 47.8
1978 0.8 0.8 0.8 4.6 5.4 6.3 7.9 9.1 8.5 8.6 8.6 8.8 70.3
1979 7.6 4.2 1.0 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.1 76.5
1980 5.2 2.6 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 7.5 76.2
1981 5.7 2.6 1.0 3.8 4.6 6.4 8.0 8.3 8.6 8.7 8.7 8.4 74.7
1982 5.8 8.1 5.4 3.9 4.7 6.3 7.9 9.1 8.8 8.6 8.6 8.8 86.0
1983 9.1 8.0 53 3.8 4.6 6.3 7.9 9.1 8.8 9.0 9.0 8.8 89.8
1984 9.1 8.0 53 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.4 86.3
1985 5.9 8.0 5.3 0.9 4.6 5.8 7.0 8.2 8.5 8.6 8.5 6.8 78.1
1986 2.8 2.6 5.3 3.8 4.6 6.3 7.1 8.3 8.6 8.6 8.6 7.2 73.8
1987 3.2 0.9 0.9 0.4 4.6 6.7 7.5 8.7 8.9 9.0 7.6 5.4 63.7
1988 1.4 0.5 0.4 4.1 0.4 6.5 7.7 8.8 8.3 7.2 3.6 1.0 50.0
1989 0.6 0.6 0.6 0.6 0.6 6.3 7.1 8.2 8.6 8.5 6.8 4.0 52.5
1990 1.0 0.3 0.0 3.8 0.0 6.5 7.2 8.3 8.4 6.8 4.8 0.0 47.1
1991 0.0 0.1 0.1 0.1 0.1 6.3 7.1 9.0 8.6 8.5 6.9 5.4 52.3
1992 0.1 0.0 0.0 0.0 4.6 6.8 7.4 8.5 8.7 8.7 7.5 5.2 57.5
1993 15 0.5 5.8 4.3 5.1 6.3 7.9 9.1 8.8 8.6 8.6 8.4 74.9
AVG: 4.4 4.1 3.3 2.8 3.8 6.2 7.4 8.5 8.6 8.3 7.6 6.2 711
MIN: 0.0 0.0 0.0 0.0 0.0 55 7.0 8.2 7.4 6.6 2.5 0.0 41.7
MAX: 9.1 8.1 5.9 4.6 5.4 7.0 8.0 9.1 8.9 9.0 9.0 8.8 89.8
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Table 3.4.2-6. Simulated SCWA Total Diversions (TAF), Alternative 6, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 7.9 6.5 5.3 3.8 4.6 6.3 7.0 9.1 8.8 8.6 8.6 8.4 84.9
1923 7.9 6.5 5.3 3.8 4.6 5.8 7.0 8.2 8.5 8.6 8.6 6.9 81.7
1924 2.8 2.6 1.0 0.5 4.6 6.8 7.9 8.8 8.0 7.4 3.2 0.4 54.0
1925 0.6 0.8 0.8 0.8 54 5.9 7.1 8.2 8.6 7.9 6.8 1.7 54.5
1926 1.0 0.3 0.0 0.0 4.6 5.9 7.0 8.2 8.5 6.9 4.8 1.1 48.2
1927 0.9 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 79.1
1928 7.9 8.0 5.3 3.8 0.5 6.3 7.9 8.2 8.6 8.6 8.5 8.1 81.7
1929 5.8 1.0 0.8 0.4 4.6 5.9 7.0 8.2 7.5 6.6 2.6 0.4 50.9
1930 0.0 0.0 5.3 3.8 4.6 6.3 7.1 8.2 8.6 8.5 6.8 3.8 63.0
1931 1.0 0.3 0.0 0.0 0.0 6.5 7.6 8.8 7.6 7.2 2.8 0.0 41.7
1932 0.4 0.5 5.9 4.3 4.6 6.0 7.1 8.2 8.4 6.7 4.7 1.0 57.8
1933 0.2 0.0 0.0 3.8 4.6 6.0 7.1 8.2 7.4 6.6 2.5 0.4 46.7
1934 0.0 0.0 0.0 3.8 0.0 6.4 7.5 8.6 8.5 7.0 4.1 1.2 47.2
1935 0.4 0.4 0.4 4.2 0.4 6.3 7.9 8.2 8.6 8.5 8.1 6.7 60.1
1936 1.7 0.3 0.0 3.8 4.6 6.3 7.2 8.3 8.7 8.7 7.4 5.3 62.2
1937 1.0 0.3 0.0 0.0 4.6 6.3 7.9 8.2 8.6 8.5 8.4 6.7 60.6
1938 3.2 8.0 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 83.0
1939 9.1 6.4 5.3 3.8 4.1 6.0 7.2 8.4 8.7 8.7 8.1 6.6 82.4
1940 1.1 1.0 0.4 3.9 4.7 6.3 7.9 8.2 8.5 8.6 8.6 8.4 67.7
1941 7.5 4.0 5.3 3.8 4.6 6.3 7.9 9.1 8.5 8.6 8.6 8.8 83.0
1942 9.1 6.4 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 87.3
1943 9.1 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 87.3
1944 7.6 4.2 1.0 0.5 4.6 5.8 7.0 8.2 8.5 7.9 6.9 4.2 66.5
1945 1.5 8.0 4.2 0.9 4.6 5.8 7.0 8.2 8.5 8.6 8.5 6.8 72.7
1946 2.8 8.0 5.3 3.8 0.5 5.8 7.0 8.2 8.5 8.6 8.6 6.8 73.9
1947 2.8 2.6 1.0 0.5 4.6 5.9 7.0 8.1 8.5 7.9 6.8 1.6 57.3
1948 1.0 1.0 0.4 0.0 0.0 5.8 7.0 9.1 8.5 8.6 8.6 7.1 57.1
1949 4.2 2.6 1.0 0.5 4.6 6.3 7.0 8.2 8.5 8.6 8.6 7.2 67.5
1950 3.3 2.6 1.0 3.8 4.6 5.9 7.1 8.2 8.6 7.8 6.8 1.5 61.0
1951 1.0 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 78.1
1952 5.7 2.6 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 80.1
1953 9.1 6.4 5.3 3.8 0.7 5.6 7.9 8.2 8.8 8.6 8.6 8.8 81.8
1954 6.6 8.0 1.0 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.4 80.5
1955 7.6 4.2 5.3 3.8 0.5 5.9 7.1 8.2 8.6 8.5 7.3 52 72.2
1956 1.0 0.3 5.3 3.8 4.6 6.3 7.0 9.1 8.8 8.6 8.6 8.8 72.2
1957 9.1 6.4 4.8 3.4 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.4 83.9
1958 9.1 6.5 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 87.5
1959 9.1 6.4 4.8 3.8 4.6 6.0 7.1 8.3 8.6 8.7 8.7 7.0 83.1
1960 2.8 2.6 1.0 0.5 4.7 5.9 7.1 8.2 8.4 6.9 4.4 1.1 53.6
1961 1.0 0.3 0.0 0.0 4.6 5.9 7.3 8.5 8.8 8.9 8.8 7.2 61.3
1962 2.9 1.2 0.9 1.1 4.7 5.9 7.0 8.2 8.5 8.6 8.3 6.8 64.1
1963 9.1 8.0 5.3 3.8 4.6 5.6 7.9 9.1 8.5 8.6 8.6 8.4 87.4
1964 9.1 8.0 4.8 3.8 0.5 5.9 7.1 8.2 8.6 8.5 7.2 6.0 77.6
1965 1.0 0.3 5.3 3.8 4.6 5.5 7.9 8.2 8.5 8.6 8.6 7.8 70.0
1966 4.9 8.0 5.3 3.8 4.6 5.8 7.9 8.2 8.5 8.6 8.6 6.9 81.1
1967 2.8 6.3 5.3 3.8 4.6 6.3 7.9 9.1 8.8 9.0 9.0 8.8 81.8
1968 9.1 6.4 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 84.6
1969 5.7 2.6 5.3 3.8 4.6 6.3 7.9 9.1 8.8 8.6 8.6 8.8 80.1
1970 9.1 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.2 86.1
1971 54 8.0 5.3 3.8 4.1 6.3 7.0 9.1 8.5 8.6 8.6 8.8 83.5
1972 7.9 6.3 5.3 3.8 4.6 6.3 7.1 8.2 8.6 8.6 8.5 7.2 82.4
1973 3.2 8.0 53 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.3 80.3
1974 5.7 8.0 5.3 3.8 4.6 6.3 7.9 8.2 8.5 8.6 8.6 8.8 84.3
1975 9.1 6.4 5.3 3.6 4.6 6.3 7.9 9.1 8.8 8.6 9.0 8.8 87.6
1976 9.1 8.0 4.8 0.5 4.1 7.0 7.8 8.8 8.8 8.6 7.4 2.8 77.7
1977 0.6 0.6 0.6 0.6 0.6 6.8 7.9 8.9 8.6 7.4 3.8 1.3 47.8
1978 0.8 0.8 0.8 4.6 5.4 6.3 7.9 9.1 8.5 8.6 8.6 8.8 70.3
1979 7.6 4.2 1.0 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.1 76.5
1980 5.2 2.6 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 7.5 76.2
1981 5.7 2.6 1.0 3.8 4.6 6.4 8.0 8.3 8.6 8.7 8.7 8.4 74.7
1982 5.8 8.1 54 3.9 4.7 6.3 7.9 9.1 8.8 8.6 8.6 8.8 86.0
1983 9.1 8.0 5.3 3.8 4.6 6.3 7.9 9.1 8.8 9.0 9.0 8.8 89.8
1984 9.1 8.0 5.3 3.8 4.6 6.3 7.0 8.2 8.5 8.6 8.6 8.4 86.3
1985 5.9 8.0 5.3 0.9 4.6 5.8 7.0 8.2 8.5 8.6 8.5 6.8 78.1
1986 2.8 2.6 5.3 3.8 4.6 6.3 7.1 8.3 8.6 8.6 8.6 7.2 73.8
1987 3.2 0.9 0.9 0.4 4.6 6.7 7.5 8.7 8.9 9.0 7.6 54 63.7
1988 1.4 0.5 0.4 4.1 0.4 6.7 7.9 9.0 8.4 7.3 3.6 1.0 50.6
1989 0.6 0.6 0.6 0.6 0.6 6.3 7.1 8.2 8.6 8.5 6.8 4.0 52.5
1990 1.0 0.3 0.0 3.8 0.0 6.5 7.2 8.3 8.4 6.8 4.8 0.0 47.1
1991 0.0 0.1 0.1 0.1 0.1 6.3 7.1 9.0 8.6 8.5 6.9 5.4 52.3
1992 0.1 0.0 0.0 0.0 4.6 6.8 7.6 8.7 8.8 8.9 7.6 5.2 58.3
1993 1.5 0.6 5.8 4.3 5.1 6.3 7.9 9.1 8.8 8.6 8.6 8.4 74.9
AVG: 4.4 4.1 3.3 2.8 3.8 6.2 7.4 8.5 8.6 8.3 7.6 6.2 71.2
MIN: 0.0 0.0 0.0 0.0 0.0 5.5 7.0 8.1 7.4 6.6 2.5 0.0 41.7
MAX: 9.1 8.1 5.9 4.6 54 7.0 8.0 9.1 8.9 9.0 9.0 8.8 89.8
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Figures 3.4.2-15 throught 3.4.2-20 display time series and exceedence data for deliveriesto
SCWA at the Sacramento River Water Treatment Plant on contract year and water bases, as well
as dry period deliveries. Unlikethe EBMUD or SCWA Freeport diversions, the SCWA diversion
at the Sacramento River WTP occursin all studies, though the volume increases under the Action
aternatives.

Figure 3.4.2-15 Exceedence for Simulated Annual Deliveriesto SCWA at Sacramento River
Water Treatment Plant, 2001 LOD (Contract Year)
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Figure 3.4.2-16 Exceedence for Simulated Annual Deliveriesto SCWA at Sacramento River
Water Treatment Plant, 2001 LOD (Water Year)
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Figure 3.4.2-17 Simulated Annual Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2001 LOD (Contract Year)
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Figure 3.4.2-18 Simulated Annual Deliveriesto SCWA at Sacramento River Water
Treatment Plant, 2001 LOD (Water Year)
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Figure 3.4.2-19 Simulated Monthly Deliveriesto SCWA at Sacramento River Water

Treatment Plant, 2001 LOD (Dry Period WY 1928-1934)
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Figure 3.4.2-20 Simulated Monthly Deliveriesto SCWA at Sacramento River Water

Treatment Plant, 2001 LOD (Dry Period WY 1987-1992)
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Table 3.4.2-7. Simulated SCWA CVP Diversions @ Sacramento River Water Treatment
Plant (TAF), Alternative 1, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 1.0 0.6 73
1923 04 0.3 0.3 0.3 0.3 0.5 0.5 0.9 1.0 1.0 0.9 0.6 7.1
1924 04 04 0.3 0.3 0.3 0.2 0.5 0.5 0.5 0.5 0.4 0.3 4.7
1925 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.5 4.9
1926 04 0.2 0.2 0.2 0.2 0.3 0.3 0.6 0.7 0.7 0.7 0.5 5.3
1927 0.3 0.2 0.2 0.2 0.2 0.3 0.7 0.9 1.0 1.0 0.9 0.6 6.7
1928 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.0
1929 0.5 0.3 0.3 0.3 0.3 0.2 0.5 0.5 0.5 0.6 0.5 0.4 5.0
1930 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.6 0.8 0.8 0.7 0.5 5.2
1931 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.4 0.4 0.5 0.5 0.3 4.1
1932 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.5 0.5 0.4 0.3 3.6
1933 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.5 0.5 0.5 0.3 3.7
1934 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.5 0.6 0.6 0.5 0.4 4.2
1935 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.7 0.7 0.7 0.7 0.6 5.0
1936 0.3 0.2 0.2 0.2 0.2 0.3 0.6 0.6 0.7 0.8 0.7 0.5 55
1937 0.4 0.3 0.3 0.3 0.3 0.2 0.5 0.7 0.7 0.8 0.7 0.5 55
1938 0.3 0.2 0.2 0.2 0.2 0.3 0.7 0.8 1.0 1.0 1.0 0.6 6.8
1939 04 0.3 0.3 0.3 0.3 0.3 0.8 0.7 0.9 0.9 0.8 0.5 6.5
1940 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 0.9 0.6 7.0
1941 0.4 0.3 0.3 0.3 0.3 0.3 0.5 0.8 1.0 1.0 1.0 0.9 7.2
1942 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.8 1.0 1.0 1.0 0.8 7.1
1943 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.9 1.0 1.0 0.9 0.6 7.2
1944 0.5 0.3 0.3 0.3 0.3 0.3 0.7 0.8 0.9 1.0 0.9 0.6 7.0
1945 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 1.0 0.6 7.1
1946 0.3 0.3 0.3 0.3 0.3 0.3 0.8 0.8 1.0 1.0 0.9 0.6 7.1
1947 0.5 0.3 0.3 0.3 0.3 0.2 0.7 0.8 0.9 0.9 0.8 0.6 6.7
1948 0.3 0.3 0.3 0.3 0.3 0.2 0.4 0.7 1.0 1.0 1.0 0.9 6.6
1949 0.5 0.3 0.3 0.3 0.3 0.2 0.8 0.8 1.0 1.0 0.9 0.6 7.1
1950 0.5 0.3 0.3 0.3 0.3 0.2 0.5 0.7 0.7 0.7 0.7 0.5 6.0
1951 0.2 0.2 0.2 0.2 0.2 0.4 0.9 0.8 1.0 1.0 0.9 0.6 6.8
1952 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.1
1953 0.5 0.3 0.3 0.3 0.3 0.4 0.7 0.9 1.0 1.0 0.9 0.6 7.2
1954 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.9 1.0 1.0 0.9 0.6 7.2
1955 0.5 0.3 0.3 0.3 0.3 0.3 0.6 0.7 0.8 0.8 0.7 0.4 6.0
1956 0.3 0.3 0.3 0.3 0.3 0.4 0.8 0.8 1.0 1.0 0.9 0.6 6.8
1957 0.4 0.4 0.3 0.3 0.3 0.3 0.7 0.7 1.0 1.0 1.0 0.7 7.2
1958 0.4 0.4 0.3 0.3 0.3 0.3 0.4 0.9 1.0 1.0 1.0 0.7 7.1
1959 0.5 04 0.3 0.3 0.3 0.4 0.8 0.9 1.0 1.0 0.9 0.5 7.2
1960 0.5 04 0.3 0.3 0.3 0.2 0.6 0.6 0.7 0.8 0.7 0.5 5.8
1961 0.4 0.2 0.2 0.2 0.2 0.2 0.7 0.9 1.0 1.0 0.9 0.6 6.7
1962 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.3
1963 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.8 7.1
1964 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.6 0.7 0.7 0.6 0.4 5.8
1965 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.9 1.0 1.0 0.9 0.6 6.5
1966 0.5 0.3 0.3 0.3 0.3 0.4 0.8 0.8 0.9 1.0 0.8 0.6 7.2
1967 0.5 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.7 7.2
1968 0.5 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.2
1969 0.4 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 0.9 0.6 7.2
1970 0.4 0.3 0.3 0.3 0.3 0.3 0.9 0.9 0.9 1.0 0.9 0.6 7.2
1971 04 0.3 0.3 0.3 0.3 0.4 0.9 0.8 1.0 1.0 0.9 0.6 7.1
1972 0.5 0.3 0.3 0.3 0.3 0.4 0.8 0.8 1.0 1.0 0.9 0.5 7.1
1973 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.1
1974 04 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 0.9 0.9 0.6 7.1
1975 04 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 1.0 0.6 7.3
1976 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.6 0.6 0.5 0.4 5.1
1977 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.4 0.5 0.6 0.5 0.3 4.3
1978 0.3 0.2 0.2 0.2 0.2 0.3 0.5 0.9 1.0 1.0 1.0 0.6 6.4
1979 0.5 0.3 0.3 0.3 0.3 0.3 0.7 0.9 1.0 1.0 1.0 0.6 7.3
1980 0.3 0.3 0.3 0.3 0.3 0.3 0.7 0.8 1.0 1.0 0.9 0.6 7.0
1981 0.5 0.4 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 1.0 0.6 74
1982 0.3 0.3 0.3 0.3 0.3 0.3 0.4 1.0 1.0 1.0 1.0 0.8 7.2
1983 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 0.7 7.1
1984 0.5 0.3 0.3 0.3 0.3 0.4 0.9 0.9 0.9 1.0 0.8 0.6 7.3
1985 0.4 0.3 0.3 0.3 0.3 0.3 0.8 0.9 1.0 1.0 0.9 0.6 7.2
1986 04 0.3 0.3 0.3 0.3 0.3 0.7 0.8 0.9 0.9 0.9 0.5 6.8
1987 04 0.3 0.3 0.3 0.3 0.2 0.6 0.7 0.8 0.8 0.7 0.5 6.0
1988 0.3 0.3 0.3 0.3 0.3 0.2 0.4 0.4 0.5 0.5 0.5 0.3 42
1989 0.2 0.2 0.2 0.2 0.2 0.2 0.6 0.7 0.7 0.7 0.7 0.4 5.0
1990 0.3 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.5 0.5 0.4 0.3 4.0
1991 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.5 0.6 0.6 0.6 0.4 4.3
1992 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.7 0.5 52
1993 0.3 0.3 0.2 0.2 0.2 0.3 0.8 0.8 0.9 1.0 0.9 0.6 6.7
AVG: 0.4 0.3 0.3 0.3 0.3 0.3 0.6 0.7 0.9 0.9 0.8 0.6 6.3
MIN: 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.5 0.4 0.3 3.6
MAX: 0.5 0.4 0.3 0.3 0.3 0.5 0.9 1.0 1.0 1.0 1.0 0.9 74
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Table 3.4.2-8. Simulated SCWA CVP Diversions @ Sacramento River Water Treatment
Plant (TAF), Alternatives 2-5, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1923 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1924 1.0 0.9 0.7 0.5 0.5 0.6 0.7 0.9 0.9 0.8 0.8 04 8.7
1925 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.3
1926 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 0.9 0.9 0.9 1.0 7.2
1927 0.9 0.2 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.6
1928 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.9
1929 1.0 0.9 0.8 04 0.1 0.7 0.9 1.0 1.0 1.0 0.9 0.4 9.3
1930 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.2
1931 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 6.2
1932 0.0 0.0 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 5.0
1933 0.0 0.0 0.0 0.0 0.0 0.6 0.7 0.9 0.9 0.8 0.8 0.4 51
1934 0.0 0.0 0.0 0.0 0.0 0.7 0.9 1.0 1.0 1.0 0.9 04 6.0
1935 0.0 0.0 0.0 0.0 0.0 0.5 0.7 1.0 1.0 0.9 0.9 1.0 5.9
1936 1.0 0.3 0.0 0.0 0.0 0.7 0.9 1.0 1.1 1.0 1.0 11 7.9
1937 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.6
1938 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1939 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1940 1.0 1.0 0.4 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.0
1941 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1942 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1943 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1944 1.0 0.9 0.7 0.5 0.5 0.7 0.8 0.9 1.0 0.9 0.9 1.0 9.8
1945 1.0 0.9 0.8 0.4 0.1 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.6
1946 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1947 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1948 1.0 1.0 0.4 0.0 0.0 04 0.6 1.0 1.0 0.9 0.9 1.0 84
1949 1.0 0.9 0.7 0.5 0.5 0.5 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1950 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1951 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1952 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1953 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1954 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1955 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1956 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1957 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1958 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1959 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1960 1.0 0.9 0.7 0.5 0.5 0.5 0.8 1.0 1.0 0.9 0.9 1.0 9.7
1961 1.0 0.3 0.0 0.0 0.0 0.5 0.8 1.0 1.0 0.9 0.9 1.0 75
1962 1.0 1.0 0.8 0.4 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1963 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1964 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1965 1.0 0.3 0.0 0.0 0.0 0.6 0.7 1.0 1.0 0.9 0.9 1.0 74
1966 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1967 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1968 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1969 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1970 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1971 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1972 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.9
1973 1.0 0.9 0.8 04 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1974 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1975 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1976 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1977 0.1 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 0.4 5.9
1978 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.5
1979 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1980 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1981 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1982 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1983 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1984 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1985 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1986 1.0 0.9 0.7 0.5 0.5 0.6 0.8 0.9 1.0 0.9 0.9 1.0 9.7
1987 1.0 0.9 0.8 04 0.1 0.7 0.9 1.0 11 1.0 1.0 11 9.9
1988 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 6.3
1989 0.0 0.0 0.0 0.0 0.0 0.5 0.8 1.0 1.0 0.9 0.9 1.0 6.1
1990 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 6.2
1991 0.0 0.0 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.9 1.0 6.1
1992 0.1 0.0 0.0 0.0 0.0 0.6 0.8 0.9 1.0 0.9 0.9 1.0 6.1
1993 0.9 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.6
AVG: 0.8 0.7 0.5 0.3 0.3 0.7 0.8 1.0 1.0 0.9 0.9 0.9 8.8
MIN: 0.0 0.0 0.0 0.0 0.0 04 0.6 0.9 0.9 0.8 0.7 0.0 5.0
MAX: 1.0 1.0 0.8 0.5 0.5 0.7 0.9 1.0 1.1 1.0 1.0 11 10.0
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Table 3.4.2-9. Simulated SCWA CVP Diversions @ Sacramento River Water Treatment
Plant (TAF), Alternative 6, 2001 LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1923 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1924 1.0 0.9 0.7 0.5 0.5 0.6 0.7 0.9 0.9 0.8 0.8 0.4 8.7
1925 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.3
1926 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 0.9 0.9 0.9 0.9 7.2
1927 0.9 0.2 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.6
1928 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1929 1.0 0.9 0.8 0.4 0.1 0.7 0.9 1.0 1.0 1.0 0.9 0.4 9.3
1930 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.3
1931 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 6.2
1932 0.0 0.0 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 5.0
1933 0.0 0.0 0.0 0.0 0.0 0.6 0.7 0.9 0.9 0.8 0.8 0.4 51
1934 0.0 0.0 0.0 0.0 0.0 0.7 0.9 1.0 1.0 1.0 0.9 0.4 6.0
1935 0.0 0.0 0.0 0.0 0.0 0.5 0.7 1.0 1.0 0.9 0.9 1.0 6.0
1936 1.0 0.3 0.0 0.0 0.0 0.7 0.9 1.0 11 1.0 1.0 11 8.0
1937 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.6
1938 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1939 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1940 1.0 1.0 0.4 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.0
1941 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1942 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1943 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1944 1.0 0.9 0.7 0.5 0.5 0.7 0.8 0.9 1.0 0.9 0.9 1.0 9.7
1945 1.0 0.9 0.8 0.4 0.1 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.6
1946 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1947 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.7
1948 1.0 1.0 04 0.0 0.0 0.4 0.6 1.0 1.0 0.9 0.9 1.0 8.4
1949 1.0 0.9 0.7 0.5 0.5 0.5 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1950 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1951 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1952 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1953 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1954 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1955 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1956 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
1957 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1958 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1959 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1960 1.0 0.9 0.7 0.5 0.5 0.6 0.8 1.0 1.0 0.9 0.9 1.0 9.7
1961 1.0 0.3 0.0 0.0 0.0 0.5 0.9 1.0 1.0 1.0 1.0 1.0 7.6
1962 1.0 1.0 0.8 0.5 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1963 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1964 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1965 1.0 0.3 0.0 0.0 0.0 0.6 0.7 1.0 1.0 0.9 0.9 1.0 74
1966 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1967 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1968 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1969 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1970 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1971 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1972 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.9
1973 1.0 0.9 0.8 0.4 0.1 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.8
1974 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1975 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1976 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 9.9
1977 0.2 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 0.4 59
1978 0.0 0.0 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 6.5
1979 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1980 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1981 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1982 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1983 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1984 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1985 1.0 0.9 0.7 0.5 0.5 0.7 0.8 1.0 1.0 0.9 0.9 1.0 10.0
1986 1.0 0.9 0.7 0.5 0.5 0.6 0.8 0.9 1.0 0.9 0.9 1.0 9.7
1987 1.0 0.9 0.8 0.4 0.1 0.7 0.9 1.0 11 1.0 1.0 11 9.9
1988 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.7 0.0 6.4
1989 0.0 0.0 0.0 0.0 0.0 0.5 0.8 1.0 1.0 0.9 0.9 1.0 6.1
1990 1.0 0.3 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.7 0.0 6.2
1991 0.0 0.0 0.0 0.0 0.0 0.7 0.8 0.9 1.0 0.9 0.9 1.0 6.1
1992 0.1 0.0 0.0 0.0 0.0 0.6 0.8 1.0 1.0 0.9 0.9 1.0 6.3
1993 1.0 0.3 0.0 0.0 0.0 0.7 0.8 1.0 1.0 0.9 0.9 1.0 7.7
AVG: 0.8 0.7 0.5 0.3 0.3 0.7 0.8 1.0 1.0 0.9 0.9 0.9 8.8
MIN: 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.9 0.9 0.8 0.7 0.0 5.0
MAX: 1.0 1.0 0.8 0.5 0.5 0.7 0.9 1.0 11 1.0 1.0 11 10.0
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Figures 3.4.2-21 through 3.4.2-26 display time series and exceedence data for deliveriesto
SCWA at Freeport on a contract year and water basis, as well as dry period deliveries. Unlike the
EBMUD or SCWA Freeport diversions which are only CVP contract water, the SCWA
diversions at Freeport are comprised of CV P contract water, appropriated surplus Deltaflows,
and "Other" water (see Section 3.2 of this appendix for more details).

Figure 3.4.2-21 Exceedence for

Simulated Annual Deliveriesto SCWA at Freeport, 2001
LOD (Contract Year)
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Figure 3.4.2-22 Exceedence for Simulated Annual Deliveriesto SCWA at Freeport, 2001
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The following two tables show annual delivery time series data for the SCWA diversion at
Freeport. Since Alternative 1 does not divert SCWA water at Freeport, the charts include only
the data from Alternatives 2-5 and Alternative 6. Since there is virtually no change in diversions
between the Action alternatives, actual diversions are plotted for Alternatives 2-5 but represent
Alternative 6 diversions as well.

Dry year datais provided following the time series plots. Tables then display the simulated
diversions at SCWA for each of the three types of water, along with a comparison of each of the
Action aternatives back to Alternative 1.
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Figure 3.4.2-23 Simulated Annual Deliveriesto SCWA at Freeport, 2001 L OD (Contract
Year) Alternatives2-5 & 6

90

80

70

60

50

40

30

Diversions (TAF)

20

10

0

S VR W VRS G VW VRN (S PR WS
L AL T SN QR - SSE U, QR U S
SRS N - A - D T A

Contract Year

0
!
9

Figure 3.4.2-24 Simulated Annual Deliveriesto SCWA at Freeport, 2001 LOD (Water Year)
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Figure 3.4.2-25 Simulated Monthly Deliveriesto SCWA at Freeport, 2001 LOD (Dry Period
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Table 3.4.2-10. Simulated SCWA Total Diversionsat Freeport (TAF), Alternatives 2-5, 2001

LOD
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 6.9 5.6 4.6 3.3 4.1 5.6 6.2 8.1 7.8 7.6 7.6 7.4 74.9
1923 6.9 5.6 4.6 3.3 4.1 5.1 6.2 7.2 7.5 7.6 7.6 5.9 717
1924 1.8 1.7 0.3 0.0 4.1 6.1 7.1 7.9 7.1 6.6 2.4 0.0 45.3
1925 0.6 0.8 0.8 0.8 5.4 5.2 6.2 7.3 7.6 7.0 5.8 0.7 48.2
1926 0.1 0.0 0.0 0.0 4.6 5.2 6.3 7.3 7.6 6.0 4.0 0.1 41.2
1927 0.0 7.8 5.3 3.8 4.6 5.6 7.1 7.2 7.5 7.6 7.6 7.4 715
1928 6.9 7.1 4.6 3.3 0.0 5.7 7.1 7.3 7.6 7.6 7.6 7.1 71.9
1929 4.8 0.1 0.0 0.0 4.5 5.2 6.2 7.2 6.4 5.7 1.6 0.0 41.7
1930 0.0 0.0 53 3.8 4.6 5.7 6.2 7.3 7.6 7.6 5.9 2.8 56.7
1931 0.0 0.0 0.0 0.0 0.0 5.8 6.8 7.8 6.6 6.3 2.1 0.0 35.4
1932 0.4 0.5 5.9 4.3 4.7 5.3 6.3 7.3 7.4 5.7 4.1 1.0 52.8
1933 0.2 0.0 0.0 3.8 4.6 5.4 6.3 7.3 6.5 5.8 1.7 0.0 41.5
1934 0.0 0.0 0.0 3.8 0.0 5.7 6.6 7.6 7.5 6.1 3.2 0.8 41.3
1935 0.4 0.4 0.4 4.2 0.4 5.9 7.3 7.3 7.6 7.6 7.2 5.7 54.2
1936 0.7 0.0 0.0 3.8 4.6 5.6 6.2 7.2 7.5 7.6 6.3 4.2 53.7
1937 0.0 0.0 0.0 0.0 4.6 5.7 7.1 7.3 7.6 7.6 7.4 5.7 53.0
1938 2.2 7.7 5.3 3.8 4.6 5.6 7.1 8.1 7.8 7.6 7.6 7.8 75.3
1939 8.1 5.5 4.6 3.3 3.7 5.4 6.4 7.4 7.7 7.8 7.2 5.5 725
1940 0.1 0.0 0.0 3.9 4.7 5.6 7.1 7.2 7.5 7.6 7.6 7.4 58.8
1941 6.5 3.1 4.6 3.3 4.1 5.6 7.1 8.1 7.5 7.6 7.6 7.8 73.0
1942 8.1 55 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 77.3
1943 8.1 7.1 4.6 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.4 77.3
1944 6.6 3.3 0.3 0.0 4.1 5.1 6.2 7.3 7.6 7.1 6.0 3.2 56.8
1945 0.5 7.1 3.5 0.5 4.5 5.2 6.2 7.2 7.5 7.6 7.5 5.8 63.1
1946 1.8 7.1 4.6 3.3 0.0 5.1 6.2 7.2 7.5 7.6 7.6 5.8 63.9
1947 1.8 1.7 0.3 0.0 4.1 5.3 6.3 7.3 7.5 7.0 5.9 0.7 47.9
1948 0.0 0.0 0.0 0.0 0.0 5.4 6.3 8.1 7.5 7.6 7.6 6.1 48.7
1949 3.2 1.7 0.3 0.0 4.1 5.8 6.2 7.2 7.5 7.6 7.6 6.2 57.5
1950 2.3 1.7 0.3 3.3 4.1 5.2 6.2 7.3 7.6 6.9 5.8 0.5 51.2
1951 0.1 7.7 5.3 3.8 4.6 5.6 6.2 7.2 7.5 7.6 7.6 7.3 70.5
1952 4.7 1.7 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 70.1
1953 8.1 5.5 4.6 3.3 0.2 4.9 7.1 7.2 7.8 7.6 7.6 7.8 71.8
1954 5.6 7.1 0.3 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.4 70.5
1955 6.6 3.3 4.6 3.3 0.0 5.2 6.2 7.2 7.5 7.6 6.4 4.2 62.2
1956 0.0 0.0 5.3 3.8 4.6 5.6 6.2 8.1 7.8 7.6 7.6 7.8 64.5
1957 8.1 5.5 4.1 2.9 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.4 73.9
1958 8.1 5.6 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 77.5
1959 8.1 55 4.1 3.3 4.1 5.2 6.3 7.3 7.6 7.8 7.7 6.0 73.1
1960 1.8 1.7 0.4 0.0 4.2 5.3 6.2 7.3 7.4 6.0 35 0.1 43.9
1961 0.0 0.0 0.0 0.0 4.6 5.4 6.4 7.4 7.7 7.8 7.7 6.1 53.0
1962 1.9 0.2 0.0 0.6 4.6 5.2 6.2 7.2 7.5 7.6 7.4 5.8 54.2
1963 8.1 7.1 4.6 3.3 4.1 4.9 7.1 8.1 7.5 7.6 7.6 7.4 77.4
1964 8.1 7.1 4.1 3.3 0.0 5.2 6.2 7.3 7.6 7.6 6.3 5.0 67.8
1965 0.1 0.0 53 3.8 4.6 5.0 7.2 7.2 7.5 7.6 7.6 6.7 62.6
1966 4.0 7.1 4.6 3.3 4.1 5.1 7.1 7.2 7.5 7.6 7.6 5.9 71.1
1967 1.8 5.4 4.6 3.3 4.1 5.6 7.1 8.1 7.8 8.1 8.1 7.8 71.8
1968 8.1 5.5 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.3 74.6
1969 4.7 1.7 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 70.1
1970 8.1 7.1 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.2 76.1
1971 4.4 7.1 4.6 3.3 3.6 5.6 6.2 8.1 7.5 7.6 7.6 7.8 73.5
1972 6.9 5.4 4.6 3.3 4.1 5.6 6.2 7.3 7.6 7.6 7.6 6.2 72.5
1973 2.2 7.1 4.5 3.3 4.5 5.6 6.2 7.2 7.5 7.6 7.6 7.3 70.6
1974 4.7 7.1 4.6 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.8 74.3
1975 8.1 5.5 4.6 3.1 4.1 5.6 7.1 8.1 7.8 7.6 8.1 7.8 77.6
1976 8.1 7.1 4.1 0.0 3.7 6.3 6.9 7.8 7.8 7.7 6.4 1.8 67.7
1977 0.5 0.6 0.6 0.6 0.6 6.1 7.1 7.9 7.6 6.5 2.9 0.8 41.9
1978 0.8 0.8 0.8 4.6 54 5.6 7.1 8.1 7.5 7.6 7.6 7.8 63.8
1979 6.6 3.3 0.3 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.1 66.5
1980 4.2 1.7 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 6.5 66.2
1981 4.7 1.7 0.3 3.3 4.1 5.7 7.2 7.3 7.6 7.7 7.7 7.4 64.7
1982 4.8 7.2 4.7 34 4.2 5.6 7.1 8.1 7.8 7.6 7.6 7.8 76.0
1983 8.1 7.1 4.6 3.3 4.1 5.6 7.1 8.1 7.8 8.1 8.1 7.8 79.8
1984 8.1 7.1 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.3 76.3
1985 4.9 7.1 4.6 0.4 4.1 5.1 6.2 7.2 7.5 7.6 7.5 5.8 68.1
1986 1.8 1.7 4.6 3.3 4.1 5.8 6.3 7.3 7.6 7.7 7.7 6.2 64.1
1987 2.2 0.0 0.1 0.0 4.5 6.0 6.6 7.6 7.8 8.0 6.6 4.3 53.8
1988 0.4 0.3 0.4 4.1 0.4 5.8 6.9 7.9 7.3 6.3 3.0 1.0 43.7
1989 0.6 0.6 0.6 0.6 0.6 5.9 6.2 7.3 7.6 7.6 5.9 3.0 46.4
1990 0.0 0.0 0.0 3.8 0.0 5.8 6.4 7.4 7.4 5.8 4.2 0.0 40.9
1991 0.0 0.1 0.1 0.1 0.1 5.7 6.3 8.1 7.6 7.6 6.0 4.5 46.2
1992 0.0 0.0 0.0 0.0 4.6 6.2 6.6 7.6 7.8 7.8 6.6 4.2 51.4
1993 0.5 0.3 5.8 4.3 5.1 5.6 7.1 8.1 7.8 7.6 7.6 7.4 67.2
AVG: 3.6 3.4 2.8 2.5 3.5 5.5 6.6 7.5 7.5 7.4 6.6 5.3 62.3
MIN: 0.0 0.0 0.0 0.0 0.0 4.9 6.2 7.2 6.4 5.7 1.6 0.0 35.4
MAX: 8.1 7.8 5.9 4.6 5.4 6.3 7.3 8.1 7.8 8.1 8.1 7.8 79.8
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Table 3.4.2-11. Simulated SCWA Total Diversionsat Freeport (TAF), Alternative 6, 2001

LOD
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 6.9 5.6 4.6 3.3 4.1 5.6 6.2 8.1 7.8 7.6 7.6 7.4 74.9
1923 6.9 5.6 4.6 3.3 4.1 5.1 6.2 7.2 7.5 7.6 7.6 5.9 717
1924 1.8 1.7 0.3 0.0 4.1 6.1 7.1 7.9 7.1 6.6 2.4 0.0 45.3
1925 0.6 0.8 0.8 0.8 5.4 5.2 6.2 7.3 7.6 7.0 5.8 0.7 48.2
1926 0.1 0.0 0.0 0.0 4.6 5.2 6.3 7.3 7.6 6.0 4.0 0.1 41.1
1927 0.0 7.8 5.3 3.8 4.6 5.6 7.1 7.2 7.5 7.6 7.6 7.4 715
1928 6.9 7.1 4.6 3.3 0.0 5.7 7.1 7.3 7.5 7.6 7.6 7.1 71.9
1929 4.8 0.1 0.0 0.0 4.5 5.2 6.2 7.2 6.4 5.7 1.6 0.0 41.7
1930 0.0 0.0 53 3.8 4.6 5.7 6.2 7.3 7.6 7.6 5.9 2.8 56.7
1931 0.0 0.0 0.0 0.0 0.0 5.8 6.8 7.8 6.6 6.3 2.1 0.0 35.4
1932 0.4 0.5 5.9 4.3 4.6 5.3 6.3 7.3 7.4 5.7 4.1 1.0 52.8
1933 0.2 0.0 0.0 3.8 4.6 5.4 6.3 7.3 6.5 5.8 1.7 0.0 41.6
1934 0.0 0.0 0.0 3.8 0.0 5.7 6.6 7.6 7.5 6.1 3.2 0.8 41.3
1935 0.4 0.4 0.4 4.2 0.4 5.9 7.2 7.3 7.6 7.6 7.2 5.7 54.1
1936 0.7 0.0 0.0 3.8 4.6 5.6 6.3 7.3 7.6 7.7 6.4 4.2 54.1
1937 0.0 0.0 0.0 0.0 4.6 5.7 7.1 7.3 7.6 7.6 7.4 5.7 53.0
1938 2.2 7.7 5.3 3.8 4.6 5.6 7.1 8.1 7.8 7.6 7.6 7.8 75.3
1939 8.1 5.5 4.6 3.3 3.7 5.4 6.4 7.4 7.7 7.8 7.2 5.5 72.6
1940 0.1 0.0 0.0 3.9 4.7 5.6 7.1 7.2 7.5 7.6 7.6 7.4 58.8
1941 6.5 3.1 4.6 3.3 4.1 5.6 7.1 8.1 7.5 7.6 7.6 7.8 73.0
1942 8.1 55 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 77.3
1943 8.1 7.1 4.6 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.4 77.3
1944 6.6 3.3 0.3 0.0 4.1 5.1 6.2 7.3 7.6 7.0 6.0 3.2 56.7
1945 0.5 7.1 3.4 0.5 4.5 5.2 6.2 7.2 7.5 7.6 7.5 5.8 63.1
1946 1.8 7.1 4.6 3.3 0.0 5.1 6.2 7.2 7.5 7.6 7.6 5.8 63.9
1947 1.8 1.7 0.3 0.0 4.1 5.3 6.2 7.2 7.5 7.0 5.9 0.7 47.6
1948 0.0 0.0 0.0 0.0 0.0 5.4 6.3 8.1 7.5 7.6 7.6 6.1 48.7
1949 3.2 1.7 0.3 0.0 4.1 5.8 6.2 7.2 7.5 7.7 7.6 6.2 57.6
1950 2.3 1.7 0.3 3.3 4.1 5.2 6.2 7.3 7.6 6.9 5.8 0.5 51.2
1951 0.1 7.7 5.3 3.8 4.6 5.6 6.2 7.2 7.5 7.6 7.6 7.3 70.5
1952 4.7 1.7 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 70.1
1953 8.1 5.5 4.6 3.3 0.2 4.9 7.1 7.2 7.8 7.6 7.6 7.8 71.8
1954 5.6 7.1 0.3 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.4 70.5
1955 6.6 3.3 4.6 3.3 0.0 5.2 6.2 7.2 7.5 7.6 6.4 4.2 62.2
1956 0.0 0.0 5.3 3.8 4.6 5.6 6.2 8.1 7.8 7.6 7.6 7.8 64.5
1957 8.1 5.5 4.1 2.9 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.4 73.9
1958 8.1 5.6 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 77.5
1959 8.1 55 4.1 3.3 4.1 5.2 6.3 7.3 7.6 7.8 7.7 6.0 73.1
1960 1.8 1.7 0.4 0.0 4.2 5.3 6.2 7.3 7.4 6.0 35 0.1 43.9
1961 0.0 0.0 0.0 0.0 4.6 5.4 6.4 7.5 7.8 7.9 7.9 6.2 53.6
1962 1.9 0.2 0.0 0.6 4.6 5.2 6.2 7.2 7.5 7.6 7.4 5.8 54.2
1963 8.1 7.1 4.6 3.3 4.1 4.9 7.1 8.1 7.5 7.6 7.6 7.4 77.4
1964 8.1 7.1 4.1 3.3 0.0 5.2 6.2 7.3 7.6 7.6 6.3 5.0 67.8
1965 0.1 0.0 53 3.8 4.6 5.0 7.2 7.2 7.5 7.6 7.6 6.7 62.6
1966 4.0 7.1 4.6 3.3 4.1 5.1 7.1 7.2 7.5 7.6 7.6 5.9 71.1
1967 1.8 5.4 4.6 3.3 4.1 5.6 7.1 8.1 7.8 8.1 8.1 7.8 71.8
1968 8.1 5.5 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.3 74.6
1969 4.7 1.7 4.6 3.3 4.1 5.6 7.1 8.1 7.8 7.6 7.6 7.8 70.1
1970 8.1 7.1 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.2 76.1
1971 4.4 7.1 4.6 3.3 3.6 5.6 6.2 8.1 7.5 7.6 7.6 7.8 73.5
1972 6.9 5.4 4.6 3.3 4.1 5.6 6.2 7.3 7.6 7.6 7.6 6.2 72.5
1973 2.2 7.1 4.5 3.3 4.5 5.6 6.2 7.2 7.5 7.6 7.6 7.3 70.6
1974 4.7 7.1 4.6 3.3 4.1 5.6 7.1 7.2 7.5 7.6 7.6 7.8 74.3
1975 8.1 5.5 4.6 3.1 4.1 5.6 7.1 8.1 7.8 7.6 8.1 7.8 77.6
1976 8.1 7.1 4.1 0.0 3.7 6.3 7.0 7.8 7.8 7.7 6.4 1.8 67.8
1977 0.5 0.6 0.6 0.6 0.6 6.1 7.1 7.9 7.6 6.5 2.9 0.8 41.9
1978 0.8 0.8 0.8 4.6 54 5.6 7.1 8.1 7.5 7.6 7.6 7.8 63.8
1979 6.6 3.3 0.3 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.1 66.5
1980 4.2 1.7 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 6.5 66.2
1981 4.7 1.7 0.3 3.3 4.1 5.7 7.2 7.3 7.6 7.7 7.7 7.4 64.7
1982 4.8 7.2 4.7 34 4.2 5.6 7.1 8.1 7.8 7.6 7.6 7.8 76.0
1983 8.1 7.1 4.6 3.3 4.1 5.6 7.1 8.1 7.8 8.1 8.1 7.8 79.8
1984 8.1 7.1 4.6 3.3 4.1 5.6 6.2 7.2 7.5 7.6 7.6 7.3 76.3
1985 4.9 7.1 4.6 0.4 4.1 5.1 6.2 7.2 7.5 7.6 7.5 5.8 68.1
1986 1.8 1.7 4.6 3.3 4.1 5.8 6.3 7.3 7.6 7.7 7.7 6.2 64.1
1987 2.2 0.0 0.1 0.0 4.5 6.0 6.6 7.6 7.8 8.0 6.6 4.3 53.8
1988 0.4 0.3 0.4 4.1 0.4 5.9 7.0 8.0 7.4 6.3 3.0 1.0 44.1
1989 0.6 0.6 0.6 0.6 0.6 5.9 6.2 7.3 7.6 7.6 5.9 3.0 46.4
1990 0.0 0.0 0.0 3.8 0.0 5.8 6.4 7.4 7.4 5.8 4.2 0.0 40.9
1991 0.0 0.1 0.1 0.1 0.1 5.7 6.3 8.1 7.6 7.6 6.0 4.5 46.2
1992 0.0 0.0 0.0 0.0 4.6 6.2 6.8 7.8 7.8 8.0 6.6 4.2 52.0
1993 0.5 0.3 5.8 4.3 5.1 5.6 7.1 8.1 7.8 7.6 7.6 7.4 67.2
AVG: 3.6 3.4 2.8 2.5 3.5 5.5 6.6 7.5 7.5 7.4 6.7 5.3 62.4
MIN: 0.0 0.0 0.0 0.0 0.0 4.9 6.2 7.2 6.4 5.7 1.6 0.0 35.4
MAX: 8.1 7.8 5.9 4.6 5.4 6.3 7.2 8.1 7.8 8.1 8.1 7.8 79.8
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Table 3.4.2-12. Smulated SCWA CVP Diversions @ Freeport (TAF) Alter natives 2-5, 2001

LOD

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT

1922 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1923 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1924 1.8 1.7 0.3 0.0 0.0 4.6 5.2 5.4 3.1 0.0 0.0 0.0 22.1
1925 0.0 0.0 0.0 0.0 0.0 2.2 4.9 5.6 6.0 5.2 2.3 0.1 26.3
1926 0.0 0.0 0.0 0.0 0.0 2.0 4.7 53 5.7 5.0 2.2 0.1 25.0
1927 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 31.2
1928 18 1.7 0.3 0.0 0.0 11 4.7 6.0 6.1 6.2 6.0 3.3 37.3
1929 0.5 0.0 0.0 0.0 0.0 5.2 5.9 6.1 3.5 0.0 0.0 0.0 21.3
1930 0.0 0.0 0.0 0.0 0.0 2.0 4.9 5.6 6.0 5.2 2.3 0.1 26.1
1931 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 175
1932 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 17.5
1933 0.0 0.0 0.0 0.0 0.0 4.5 5.1 5.3 3.1 0.0 0.0 0.0 18.0
1934 0.0 0.0 0.0 0.0 0.0 5.2 5.9 6.2 3.6 0.0 0.0 0.0 20.9
1935 0.0 0.0 0.0 0.0 0.0 14 3.9 5.6 6.0 52 2.3 0.1 24.5
1936 0.0 0.0 0.0 0.0 0.0 23 5.2 5.9 6.4 5.6 2.4 0.1 27.8
1937 0.0 0.0 0.0 0.0 0.0 2.1 4.9 5.6 6.0 5.2 2.3 0.1 26.2
1938 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 31.2
1939 18 1.7 0.3 0.0 0.0 2.3 5.7 6.0 6.1 6.1 4.2 0.2 34.4
1940 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.1
1941 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1942 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1943 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1944 1.8 1.7 0.3 0.0 0.0 1.2 4.6 5.8 6.0 6.0 5.8 3.2 36.5
1945 0.5 0.0 0.0 0.0 0.0 1.3 3.7 4.4 5.1 6.3 6.4 3.6 31.4
1946 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1947 1.8 1.7 0.3 0.0 0.0 2.3 5.7 5.9 6.1 6.1 4.2 0.2 34.3
1948 0.0 0.0 0.0 0.0 0.0 0.8 2.8 4.4 5.1 6.3 6.4 3.6 29.4
1949 1.8 17 0.3 0.0 0.0 1.2 3.7 4.4 5.1 6.3 6.4 3.6 345
1950 18 1.7 0.3 0.0 0.0 21 4.9 5.6 6.0 5.2 2.3 0.1 30.0
1951 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 31.2
1952 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1953 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1954 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1955 1.8 1.7 0.3 0.0 0.0 2.2 5.0 5.7 6.2 5.4 2.3 0.1 30.9
1956 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1957 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1958 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1959 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1960 1.8 1.7 0.3 0.0 0.0 1.7 4.9 5.6 6.0 52 2.3 0.1 29.6
1961 0.0 0.0 0.0 0.0 0.0 1.0 4.8 6.0 6.2 6.2 6.1 3.3 335
1962 0.5 0.0 0.0 0.0 0.0 15 3.7 4.4 51 6.3 6.4 3.6 31.6
1963 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1964 18 1.7 0.3 0.0 0.0 2.2 4.9 5.6 6.0 5.2 2.3 0.1 30.1
1965 0.0 0.0 0.0 0.0 0.0 1.3 3.0 4.4 5.1 6.3 6.4 3.6 30.2
1966 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1967 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1968 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1969 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1970 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1971 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1972 1.8 1.7 0.3 0.0 0.0 1.2 4.7 6.0 6.1 6.1 6.0 3.3 37.2
1973 0.5 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.7
1974 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1975 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1976 18 1.7 0.3 0.0 0.0 0.4 5.6 3.7 6.0 5.4 14 0.0 26.4
1977 0.0 0.0 0.0 0.0 0.0 5.0 5.7 5.9 34 0.0 0.0 0.0 20.0
1978 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1979 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1980 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1981 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1982 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1983 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1984 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1985 1.8 17 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1986 18 1.7 0.3 0.0 0.0 1.0 4.6 5.8 6.0 6.0 5.8 3.2 36.3
1987 0.5 0.0 0.0 0.0 0.0 21 5.2 5.9 6.4 5.6 2.4 0.1 28.3
1988 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 175
1989 0.0 0.0 0.0 0.0 0.0 14 4.9 5.6 6.0 5.2 2.3 0.1 25.5
1990 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 175
1991 0.0 0.0 0.0 0.0 0.0 0.4 5.5 3.6 5.9 5.3 14 0.0 22.0
1992 0.0 0.0 0.0 0.0 0.0 1.8 4.7 5.4 5.8 5.1 2.2 0.1 25.1
1993 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
AVG: 1.1 1.0 0.2 0.0 0.0 1.9 4.3 4.9 5.1 5.3 4.6 2.3 30.7
MIN: 0.0 0.0 0.0 0.0 0.0 0.4 2.8 3.6 2.3 0.0 0.0 0.0 17.5
MAX: 1.8 17 0.3 0.0 0.0 52 5.9 6.2 6.4 6.3 6.4 3.6 37.3
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Table 3.4.2-13. Simulated SCWA CVP Diversions @ Freeport (TAF), Alternative 6, 2001

LOD
YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOT
1922 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1923 1.8 17 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1924 18 1.7 0.3 0.0 0.0 4.6 5.2 5.4 3.1 0.0 0.0 0.0 22.1
1925 0.0 0.0 0.0 0.0 0.0 2.2 4.9 5.6 6.0 5.2 2.3 0.1 26.3
1926 0.0 0.0 0.0 0.0 0.0 2.0 4.6 5.3 5.7 5.0 2.2 0.1 24.9
1927 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1928 1.8 1.7 0.3 0.0 0.0 1.1 4.7 6.0 6.1 6.2 6.0 3.3 37.3
1929 0.5 0.0 0.0 0.0 0.0 5.2 5.9 6.1 35 0.0 0.0 0.0 21.3
1930 0.0 0.0 0.0 0.0 0.0 2.1 4.9 5.6 6.0 5.2 2.3 0.1 26.2
1931 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 17.5
1932 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 17.5
1933 0.0 0.0 0.0 0.0 0.0 4.5 51 53 3.1 0.0 0.0 0.0 18.0
1934 0.0 0.0 0.0 0.0 0.0 52 5.9 6.2 35 0.0 0.0 0.0 20.8
1935 0.0 0.0 0.0 0.0 0.0 1.4 4.3 5.6 6.0 5.2 2.3 0.1 25.0
1936 0.0 0.0 0.0 0.0 0.0 2.3 5.3 6.0 6.5 5.7 25 0.1 28.4
1937 0.0 0.0 0.0 0.0 0.0 2.1 4.9 5.6 6.0 5.2 2.3 0.1 26.2
1938 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1939 1.8 1.7 0.3 0.0 0.0 2.3 5.7 6.0 6.1 6.1 4.2 0.2 34.5
1940 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1941 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1942 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1943 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1944 1.8 1.7 0.3 0.0 0.0 1.2 4.6 5.8 5.9 6.0 5.8 3.2 36.4
1945 0.5 0.0 0.0 0.0 0.0 1.3 3.7 4.4 5.1 6.3 6.4 3.6 314
1946 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1947 1.8 17 0.3 0.0 0.0 23 5.6 5.9 6.0 6.0 4.1 0.2 34.0
1948 0.0 0.0 0.0 0.0 0.0 0.8 2.8 4.4 51 6.3 6.4 3.6 29.4
1949 18 1.7 0.3 0.0 0.0 1.2 3.7 4.4 51 6.3 6.4 3.6 34.6
1950 18 1.7 0.3 0.0 0.0 2.1 4.9 5.6 6.0 5.2 2.3 0.1 30.1
1951 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1952 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1953 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1954 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1955 1.8 1.7 0.3 0.0 0.0 2.2 5.0 5.7 6.2 5.4 2.3 0.1 30.9
1956 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1957 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1958 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1959 1.8 17 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1960 18 1.7 0.3 0.0 0.0 1.7 4.9 5.6 6.0 5.2 2.3 0.1 29.7
1961 0.0 0.0 0.0 0.0 0.0 1.0 4.9 6.2 6.3 6.3 6.2 3.4 34.1
1962 0.5 0.0 0.0 0.0 0.0 15 3.7 4.4 5.1 6.3 6.4 3.6 31.6
1963 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1964 1.8 1.7 0.3 0.0 0.0 2.2 4.9 5.6 6.0 5.2 2.3 0.1 30.1
1965 0.0 0.0 0.0 0.0 0.0 1.3 3.1 4.4 5.1 6.3 6.4 3.6 30.2
1966 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1967 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1968 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1969 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1970 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1971 1.8 17 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1972 18 1.7 0.3 0.0 0.0 1.2 4.7 6.0 6.1 6.1 6.0 3.3 37.2
1973 0.5 0.0 0.0 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 31.7
1974 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1975 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1976 1.8 1.7 0.3 0.0 0.0 0.4 5.7 3.7 6.1 5.5 14 0.0 26.6
1977 0.0 0.0 0.0 0.0 0.0 5.0 5.7 5.9 34 0.0 0.0 0.0 20.0
1978 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
1979 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1980 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1981 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1982 1.8 1.7 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1983 1.8 17 0.3 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 35.0
1984 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1985 18 1.7 0.3 0.0 0.0 1.6 3.7 4.4 51 6.3 6.4 3.6 35.0
1986 18 1.7 0.3 0.0 0.0 1.0 4.6 5.8 6.0 6.0 5.8 3.2 36.3
1987 0.5 0.0 0.0 0.0 0.0 2.1 5.2 5.9 6.4 5.6 2.4 0.1 28.3
1988 0.0 0.0 0.0 0.0 0.0 3.9 5.7 6.0 2.4 0.0 0.0 0.0 18.0
1989 0.0 0.0 0.0 0.0 0.0 1.4 4.9 5.6 6.0 5.2 2.3 0.1 25.5
1990 0.0 0.0 0.0 0.0 0.0 3.8 5.6 5.8 2.3 0.0 0.0 0.0 17.5
1991 0.0 0.0 0.0 0.0 0.0 0.4 5.5 3.6 5.9 5.3 1.4 0.0 22.0
1992 0.0 0.0 0.0 0.0 0.0 1.8 4.9 5.6 6.0 5.2 2.3 0.1 26.0
1993 0.0 0.0 0.0 0.0 0.0 1.6 3.7 4.4 5.1 6.3 6.4 3.6 31.2
AVG: 1.1 1.0 0.2 0.0 0.0 1.9 4.3 4.9 5.1 5.3 4.6 2.3 30.8
MIN: 0.0 0.0 0.0 0.0 0.0 0.4 2.8 3.6 2.3 0.0 0.0 0.0 175
MAX: 18 1.7 0.3 0.0 0.0 5.2 5.9 6.2 6.5 6.3 6.4 3.6 37.3
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Table 3.4.2-14. Simulated SCWA Appropriated Excess Water @ Freeport (TAF),

Alternatives 2-5, 2001 LOD

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1922 0.0 0.0 4.3 3.3 4.1 4.0 0.0 3.7 2.7 0.0 0.0 0.0 22.1
1923 0.0 0.0 4.3 3.3 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.7
1924 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1
1925 0.0 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4
1926 0.0 0.0 0.0 0.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6
1927 0.0 7.8 5.3 3.8 4.6 4.0 3.3 0.0 0.0 0.0 0.0 0.0