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Qu. 1: Snowmelt and Rainfall Runoff
Processes

é Two bucket soil moisture model

Pobs | ._ 2 ..b
e |ET=f(z,, key, PET)
Pe: f(PObS’ SnOW ACCUm’ L,\ ‘%?::h

ARGV

Melt rate, Tl, Ts) surface runoff =

l _ (12, RRFta, Po)
Ufa
Zs, T Lta ' Wcfa _W
Percolation = f(ztas HCra, 1-f)
f(zf, e, f)

Baseflow = f(Z, HC)

[ wWC
i
z




Qu. 1: Snowmelt and Rainfall Runoff
Processes

é Shasta Inflows
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é Oroville Inflows
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Qu. 1: Snhowmelt and Rainfall Runoff
Processes — Additional Calibration

New Bullards Bar Reservoir
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Qu. 1: Snowmelt and Rainfall Runoff
Processes — Additional Calibration

PA Model Phase | PA Model Phase Il

Land Use Type C?r{g lrjil:il\ll(i:ty Sg;p?ﬁy Cgr):g Liltl:\l/?ty Caspcgli\t,\yl/ a(trirm)
(mm/month) (mm) (mm/month)

Forest 128 473 128 525
Non Forest 255 810 255 900
Barren 170 257 170 285
Impervious 255 101 255 113
Pervious 115 506 115 563
Watershed Parameter PA Model Phase | PA Model Phase Il
Freezing Temperature (2,000-2,500 meters) -4.00 0.00
Freezing Temperature (0-2,000 meters) -8.00 -7.71
Melting Temperature (2,000-2,500 meters) 4.00 7.99
Melting Temperature (0-2,000 meters) 3.00 5.13




Qu. 1: Snowmelt and Rainfall Runoff
Processes — Additional Calibration

Annual Inflow to New Bullards Bar Reservoir (TAF)
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Qu. 2: Water Use

é Crop Water Demand
o0 Based on crop and solil characteristics and climate
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Qu. 2: Water Use
Agricultural Applied Water

é Calibrated to DWR Water Portfolio Data
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Qu. 2: Water Use
Urban Outdoor Applied Water

é Calibrated to DWR Water Portfolio Data
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Qu. 2: Water Use
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Qu. 3: Groundwater

é 15 Groundwater Basins based on B-118

é Basin Parameters Include:
o Hydraulic Conductivity
o Specific Yield

o Geometric Factors: Distance to river, Length of
hydraulic connection
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Qu. 3: Groundwater

¢ Calibrated to DWR Water Data Library
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Sacramento-American Normalized WSE
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Eastern San Joaquin Normalized WSE
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Qu. 4: Reservoir Operations

é Release to meet all downstream demands

o Dependent upon:
— Storage priorities (relative to other reservoirs)
— Unrestricted releases from Conservation Zone
— Limited releases from Buffer Zone

Total Storage -
Flood Control Zone

Top of Conservation -

Conservation fone

Top of Buffer -

Buffer £one

Top of Inactive -
Inactive fone
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é Com

North of Delta
Sum of Trinity, Shasta, Oroville, and Folsom

South of Delta
Sum of New Melones, New Don Pedro, McClure, and

Millerton

Qu 4: Reservoir Operations
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Qu. 4: Reservoir Operations
PA Model and CalLite Comparison
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Qu 4: Reservoir Operations
PA Model and CalLite Comparison
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Qu. 4: Reservoir Operations
PA Model and CalLite Comparison
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Qu. 4: Reservoir Operations
PA Model and CalLite Comparison
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Qu. 5: Delta Operations

¢ Regulatory Considerations within PA Model
0 X2
o Salinity (G-Model)
o MRDO
o VAMP Export Limits
o Export/Inflow Limits

é Does not Consider

o COA
0o DXC
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Sacramento River
at Freeport

San Joaquin River
at Vernalis

Qu. 5: Delta Operations
Delta Inflows

Average Monthly Flows

Total Annual Flows

Sacramento River at Freeport + Freemont and
Sacramento Weir Spills

Sacramento River at Freeport + Freemont and

Sacramento Weir Spills

3,500 45,000
| —=-Simulated —+-Observed | -=-Simulated —+Observed
40,000 A
3,000 A =
—_ I
£ £, 35000
5 L
g 2,500 A <
e l;, 30,000 A
<
E 5]
< 2,000 1 i 25000 -
= —
< ]
[T =]
> 1500 q S 20000 1
= <<
z
5 15,000
= 1,000 A
10,000 4
F
500
5,000
0 0
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 1990 1992 1994 1996 1998 2000 2002 2004
San Joaquin River near Vernalis San Joaquin River near Vernalis
800 35,000
—Simulated —+-Observed —Simulated -*-Observed
700 — 30,000 A
g g
=
S 600 4 2
g < 25,000
T =
< 500 =
= £ 20000 1
= —
o 400 4 E]
T
> S 15,000 |
£ 300 A <
f=4
o
= 10,000 -
200
100 4 5,000 |
0 0
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 1990 1992 1994 1996 1998 2000 2002 2004

21



Qu. 5: Delta Operations
Delta Outflows

Average Monthly Flows Total Annual Flows

Net Delta Outflow Net Delta Outflow
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Qu. 5: Delta Operations

Comparison of PA model and CalLite no limits on surface water diversion

Average Annual Flow/Storage (TAF)
Description Water Years 1971-2005
CallLite PA model Difference
Sacramento River at Hood + Yolo Bypass at Lisbon Weir 20,356 20,125 231
Trinity River at Lewiston 796 542 254
Sacramento River diversions Shasta Dam to Wilkins Slough 2,334 3,145 -810
Diversion Yuba/Feather 1,181 1,151 30
Diversion Sac/American 387 603 -215
Total Diversions 3,903 4,899 -996
Change in North of Delta Reservoir Storage -14 2 -17
North of Delta Reservoirs Evaporation 298 -168 466
Delta Diversions and Exports’ 6,382 4,528 1,854
Net Delta Outflow 18,534 20,067 -1,532
Exports + Outflow (Includes CCWD) 24,916 24,594 322
Comparison of PA model and CalLite with limits on surface water diversion
Units in TAF CalLite PA model Difference
Sacramento River at Hood + Yolo Bypass at Lisbon Weir 19,315 20,241 -926
Trinity River at Lewiston 792 627 165
Sacramento River diversions Shasta Dam to Wilkins Slough 2,138 1,766 372
Diversion Yuba/Feather 1,178 1,239 -61
Diversion Sac/American 387 462 -75
Total Diversions 3,703 3,466 237
Change in North of Delta Reservoir Storage -23 9 -32
_| North of Delta Reservoirs Evaporation 298 -173 471
Delta Diversions and Exports 6,191 4,540 1651
Net Delta Outflow 17,558 20,168 -2610
Exporlts + Outflow (Includes CCWD) 23,749 24,708 -959
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