Sacramento River Temperature Task Group Meeting
May 24, 2012 1:00pm

Conference Line: 877-718-6527
Pass code: 1954134

Agenda

=

Introductions
Fishery update
3. Hydrology & Operations update
a. Daily CVP Water Supply Report ***
b. Reservoir conditions***
c. May 90% and 50% forecasts ***
4. Discussion of recent temperature model runs
a. Temperature studies packet ***
b. Temperature Management Plan

no

5. Up date on Matt Brown’s proposal:
Actions items:

a. Thuy will work with NCAO to determine the cost and schedule of replacing the
Oak Bottom TCC.

b. Matt will provide the proposed action to forward to NMFS.

c. Matt will provide meeting notes for the full power peaking proposal discussion.

d. Matt will provide equipment for water temperature monitoring.

e. Barry will work with Matt to develop scenarios to test the hypothesis of variable
Carr generation amounts and associated impact on water temperatures at the Oak

Bottom curtain.

f.  Barry will check to see what temperature probes are currently installed at
generator penstocks and if there is “real-time” access to those temperatures.

g. Thuy will check to determine what temperature studies are to be performed at
Lewiston

h. Matt will commit to collecting water temperature data but will discuss with
NCAO if they would rather do the work using the hydro-techs that already
download temperature on the reservoirs.

i. Tracy [dependent on funding] will develop scheduling for the experimental
power operations and sampling locations for water temperatures.

6. Next meeting: Thursday, June 28th

***handouts



UNITED STATES DEPARTMENT OF THE INTERIOR
U.S. BUREAU OF RECLAMATION-CENTRAL VALLEY PROJECT-CALIFORNIA

DAILY CVP WATER SUPPLY REPORT

MAY 22, 2012 RUN DATE: May 23, 2012
RESERVOIR RELEASES IN CUBIC FEET/SECOND
RESERVOIR DAM WY 2011 WY 2012 M1E5|;:§N
TRINITY LEWISTON 3,363 3,771 2,185
SACRAMENTO KESWICK 9,514 10,504 10,487
FEATHER OROVILLE (SWP) 10,000 1,500 2,000
AMERICAN NIMBUS 7,159 2,749 2,928
STANISLAUS GOODWIN 1,998 1,507 1,490
SAN JOAQUIN FRIANT 2,912 1,102 293
STORAGE IN MAJOR RESERVOIRS IN THOUSANDS OF ACRE-FEET
RESERVOIR CAPACITY 15YR AVG WY 2011 WY 2012 IS
YR AVG

TRINITY 2,448 2,065 2,251 2,346 114
SHASTA 4,552 4,095 4,467 4,394 107
OROVILLE (SWP) 3,538 2,941 3,336 3,507 119
FOLSOM 977 810 844 918 113
NEW MELONES 2,420 1,738 2,068 1,870 108
FED. SAN LUIS 966 713 929 629 88
MILLERTON 520 422 259 432 102
TOT. N. CVP 11,360 9,421 10,559 10,157 108

ACCUMULATED INFLOW FOR WATER YEAR TO DATE IN THOUSANDS OF ACRE-FEET

CURRENT DRIEST WETTEST 15 YR % OF 15
RESERVOIR WY 2012 WY 1977 WY 1983 AVG YR AVG
TRINITY 844 150 1,757 1,088 78
SHASTA 3,137 1,747 8,896 4,737 66
FOLSOM 1,341 259 4,723 1,985 68
NEW MELONES 432 0 1,509 703 62
MILLERTON 572 125 2,222 920 62
ACCUMULATED PRECIPITATION FOR WATER YEAR TO DATE IN INCHES
CURRENT DRIEST WETTEST AVG % OF LAST
RESERVOIR WY 2012 WY 1977 WY 1983 (N YRS) AVG 24 HRS
TRINITY AT 26.41 12.30 54.59 30.68 86 0.00
FISH HATCHERY
( 50)
SACRAMENTO AT 43.58 15.35 112.07 59.54 73 0.00
SHASTA DAM
( 55)
AMERICAN AT
e CANYON 54.73 15.64 103.28 63.30 86 0.00
( 37)
STANISLAUS AT
NEW MELONES 20.70 0.00 45.33 26.43 78 0.00
( 34)
SAN JOAQUIN AT 24.25 15.70 80.80 41.20 59 0.00
HUNTINGTON LK ( 37 )




Reservoir Conditions
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Storages

Federal End of the Month Storage/Elevation (TAF/Feet)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Trinity 2338 2243 2106 1969 1840 1709 1624 1615 1636 1670 1756 1867 1989
Elev. 2357 2348 2339 2330 2320 2313 2312 2314 2317 2323 2332 2340
Whiskeytown 234 238 238 238 238 230 230 225 206 206 206 206 238
Elev. 1209 1209 1209 1209 1207 1207 1205 1199 1199 1199 1199 1209
Shasta 4440 4243 3768 3139 2747 2585 2490 2435 2527 2707 3052 3325 3459
Elev. 1056 1039 1014 996 988 984 981 986 994 1010 1022 1027
Folsom 933 894 783 582 488 474 422 347 289 295 378 529 729
Elev. 458 448 426 415 413 406 395 385 386 400 420 442
New Melones 1945 1838 1733 1623 1511 1430 1398 1403 1411 1419 1439 1470 1409
Elev. 1037 1027 1016 1004 995 992 993 993 994 997 1000 993
San Luis 727 530 290 133 60 126 244 427 640 795 761 658 566
Elev. 481 433 398 371 365 375 401 433 451 446 441 426
Total 9986 8917 7684 6884 6553 6408 6453 6709 7092 7593 8055 8389
State End of the Month Reservoir Storage (TAF)
Oroville 3422 3347 3064 2604 2249 2060 1992 1876 1831 1969 2248 2528 2868
Elev. 888 869 835 805 788 782 771 766 780 805 829 855
San Luis 920 765 515 374 253 151 96 105 173 184 170 222 174
Total San
Luis (TAF) 1647 1295 804 507 313 276 341 532 813 979 931 881 740
Monthly River Releases (TAF/cfs)
Trinity TAF 258 126 68 28 27 23 18 18 18 17 18 32
cfs 4,189 2,120 1,102 450 450 373 300 300 300 300 300 540
Clear Creek TAF 12 9 7 5 9 12 12 12 12 11 12 12
cfs 200 150 120 85 150 200 200 200 200 200 200 200
Sacramento TAF 523 773 891 645 416 369 312 246 215 180 369 357
cfs 8500 13000 14500 10500 7000 6000 5250 4000 3500 3250 6000 6000
American TAF 184 173 253 157 74 93 119 123 108 81 90 86
cfs 3000 2912 4115 2559 1250 1505 2000 2000 1754 1450 1457 1450
Stanislaus TAF 92 54 24 22 15 48 18 18 18 17 16 91
cfs 1500 901 396 352 247 774 300 300 300 300 268 1537
Feather TAF 108 208 353 292 226 108 104 108 7 69 108 104
cfs 1750 3500 5750 4750 3800 1750 1750 1750 1250 1250 1750 1750
Trinity Diversions (TAF)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Carr PP 40 107 108 107 102 70 11 0 1 1 1 21
Spring Crk. PP 30 100 100 100 100 60 10 20 8 19 16 0
Delta Summary (TAF)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Tracy 74 150 276 282 273 258 249 258 206 52 49 71
USBR Banks 0 0 18 18 18 0 0 0 0 0 0 0
Contra Costa 6.4 6.4 12.9 13.6 14.4 15 16.4 17.2 9.2 7 7 6.4
Total USBR 80 156 307 314 305 273 265 275 215 59 56 78
State Export 74 103 249 261 251 220 230 230 192 121 99 71
Total Export 154 259 556 575 556 493 495 505 407 180 155 149
COA Balance 0 0 0 0 0 55 63 63 63 63 54 54
Old/Middle River Std.
Old/Middle R. calc. -1,257 -3,308 -7,133 -7,424 -7,423 -5,897 -6,398 -6,322 -5,094 -2,384 -1,781 -1,398
Computed DOI 12152 7430 6507 4002 3244 4506 4505 5124 6003 11400 11403 10691
Excess Outflow 748 0 0 0 235 0 0 618 0 0 0 1193
% Export/Inflow 14% 27% 46% 58% 64% 62% 64% 65% 54% 22% 16% 16%
% Export/Inflow std. 35% 35% 65% 65% 65% 65% 65% 65% 65% 45% 35% 35%
Hydrology
Clair Engle Shasta Folsom New Melones
Water Year Inflow (TAF) 1033 3,872 1,622 671
Year to Date + Forecasted % of mean 86% 70% 60% 63%

5/23/201210:34 AM

may 90_2012_b2




50% Forecast

Storages
Federal End of the Month Storage/Elevation (TAF/Feet)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Trinity 2338 2308 2197 2055 1943 1824 1773 1750 1732 1790 1902 2030 2185
Elev. 2361 2354 2345 2337 2328 2325 2323 2322 2326 2334 2343 2353
Whiskeytown 234 238 238 238 238 238 206 206 206 206 206 206 238
Elev. 1209 1209 1209 1209 1209 1199 1199 1199 1199 1199 1199 1209
Shasta 4440 4311 3950 3422 3083 2908 2833 2862 3023 3438 3754 3847 4131
Elev. 1059 1046 1026 1011 1004 1000 1002 1009 1026 1039 1042 1052
Folsom 933 914 806 622 558 500 466 438 427 472 568 664 793
Elev. 460 450 431 424 417 412 408 407 413 425 436 449
New Melones 1945 1855 1784 1678 1566 1486 1458 1469 1486 1514 1574 1637 1665
Elev. 1039 1032 1022 1010 1002 999 1000 1002 1005 1011 1017 1020
San Luis 727 540 311 163 100 164 307 499 736 885 964 966 873
Elev. 479 432 401 378 364 384 414 455 470 486 508 495
Total 10166 9285 8177 7488 7120 7042 7223 7610 8305 8968 9350 9884
State End of the Month Reservoir Storage (TAF)
Oroville 3422 3279 2991 2495 2102 2028 1961 1894 1909 2076 2428 2768 3113
Elev. 883 864 826 792 785 779 772 774 790 820 847 872
San Luis 920 738 485 365 260 103 92 142 284 293 386 637 576
Total San
Luis (TAF) 1647 1279 796 527 360 267 400 641 1020 1178 1350 1603 1450
Monthly River Releases (TAF/cfs)
Trinity TAF 258 126 68 28 27 23 18 18 18 17 18 28
cfs 4,189 2,120 1,102 450 450 373 300 300 300 300 300 477
Clear Creek TAF 12 12 5 5 9 12 12 12 12 11 12 12
cfs 200 200 85 85 150 200 200 200 200 200 200 200
Sacramento TAF 523 714 830 615 446 369 297 277 200 444 738 327
cfs 8500 12000 13500 10000 7500 6000 5000 4500 3250 8000 12000 5500
American TAF 215 204 247 129 119 108 119 123 108 167 215 297
cfs 3500 3432 4019 2104 2000 1750 2000 2000 1750 3000 3500 5000
Stanislaus TAF 92 35 22 22 15 48 18 19 19 17 18 52
cfs 1500 592 364 366 255 774 305 305 305 305 300 874
Feather TAF 184 226 446 390 119 108 104 108 108 97 108 178
cfs 3000 3800 7260 6350 2000 1750 1750 1750 1750 1750 1750 3000
Trinity Diversions (TAF)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Carr PP 5 106 105 96 99 38 35 57 6 1 1 21
Spring Crk. PP 3 100 100 90 90 60 30 60 28 34 26 1
Delta Summary (TAF)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
Tracy 74 151 275 282 272 282 258 282 200 165 154 71
USBR Banks 0 0 18 18 18 0 0 0 0 0 0 0
Contra Costa 12.7 9.8 11.1 12.7 14 16.8 18.4 18.3 14 14 12.7 12.7
Total USBR 86 161 304 313 304 299 276 300 214 179 167 84
State Export 74 144 318 325 240 300 300 325 200 235 300 71
Total Export 160 305 622 638 544 599 576 625 414 414 467 156
COA Balance 0 0 -1 0 0 0 0 0 0 0 0 0
Old/Middle R. std.
Old/Middle R. calc. -1,183 -3,913 -7,933 -8,142 -7,199 -7,171 -7,255 -7,641 -4,921 -4,711 -4,793 -1,045
Computed DOI 17357 7430 6507 4002 3227 4539 5631 9077 14657 25737 29346 19348
Excess Outflow 5954 0 0 0 219 33 1126 4571 8654 14336 17943 9850
% Export/Inflow 11% 30% 49% 61% 64% 65% 63% 54% 31% 22% 20% 10%
% Export/Inflow std. 35% 35% 65% 65% 65% 65% 65% 65% 65% 35% 35% 35%
Hydrology
Clair Engle Shasta Folsom New Melones
Water Year Inflow (TAF) 1096 4,123 1,748 708
Year to Date + Forecasted % of mean 91% 74% 64% 67%

5/23/201210:35 AM
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May 18, 2012
Upper Sacramento River — May 2012 Preliminary Temperature Analysis

Summary of Temperature Compliance Results by Month

Initial MAY | JUN JuL AUG SEP ocT
Compliance Location
May 90%-Exceedance Outlook
Jellys Ferry (JLF) BSF JLF JLF JLF JLF JLF
Bend Bridge (BND) BSF BND BND BND JLF/BSF BSF
May 50%-Exceedance Outlook
Jellys Ferry (JLF) BSF JLF JLF JLF JLF JLF
Bend Bridge (BND) BSF BND BND BND JLF JLF/BSF

* Note that the initial control point for all alternatives is Balls Ferry, through May.

Temperature Model Inputs, Assumptions, Limitations and Uncertainty:

1. Operation is based on the May 2012 Operation Outlooks (monthly flows, reservoir release, and end-of-month reservoir storage) for
the 90%, and 50%-exceedances.

2. The starting profiles for Shasta, Trinity and Whiskeytown were taken on May 15, May 9, and May 7, respectively.

3. Guidance on forecasted flows from the creeks between Keswick Dam and Bend Bridge (e.g., Cow, Cottonwood, Battle, etc.) is not
available beyond 5 days. Model input side flows (Cottonwood Cr & Bend Bridge local flow w/o Cottonwood Cr) were selected from
the historical record, based on current flows and future 5-day trends. (NOTE: Lacking further guidance, future side flows may
differ significantly from those input into the model.) The creek flows cause additional warming in the upper Sacramento River
during spring.

4. Although mean daily flows and releases are temperature model inputs, they are based on the mean monthly values from the
operation outlooks. Mean daily flow patterns are user defined.

5. Cottonwood Creek flows, Keswick to Bend Bridge local flows, and diversions are mean daily synthesized flows based on the
available historical record for a 1922-2002 study period.

6. Meteorological inputs were derived from a database of 86 years of meteorological data (1920-2005). The NOAA-NWS Local
Three-Month Temperature Outlook (L3MTO), as a means of estimating air temperature expectation, was used to select each month’s
meteorology from the database.

7. Meteorology, as well as flow volume and pattern, significantly influences reservoir inflow temperatures and downstream tributary
temperatures; and consequently, the development of the cold-water pool during winter and early spring.




Temperature Analysis Results:

May 2012 90%-Exceedance:

Detailed results for the 90%-exceedance outlook are not included in this document for the following reasons:
1) Current reservoir inflow and storage trends are closer to the 50%-exceedance outlook;
2) Temperature operation for both exceedances is similar for meeting a Jellys Ferry control point through fall; and,
3) A Bend Bridge control point is even less likely for the 90%-exceedance outlook than the 50%-exceedance outlook.

May 2012 50%-Exceedance (Figures 1-4):

Jellys Ferry: Jellys Ferry (Figure 1) is a likely control point through fall. The end-of-September lake volume below 56°F (1.0 MAF)
indicates that a Jellys Ferry compliance is possible through fall (mean daily water temperature at Jellys Ferry tends to be
approximately 0.5-1.0°F warmer than at Balls Ferry, after September).

Bend Bridge: A Bend Bridge (Figure 2) control point is possible through August; however, it may be difficult to maintain the control
point at Bend Bridge through fall.

Figure 3 shows temperature results for Clear Creek at Igo.

Figure 4 includes results for the Trinity River at Lewiston Dam. The dashed lines are the 2011 mean daily temperatures at selected
locations.



Sacramento River Modeled Temperature
2012 May 50%-Exceedance Outlook
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Temperature (°F)

Sacramento River Modeled Temperature
2012 May 50%-Exceedance Outlook
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Clear Creek - lgo Modeled Temperature
2012 May 50%-Exceedance Outlook
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Trinity River - 2012 May 50%-Exceedance Outlook

"Normal Year" Release Schedule
Mean Daily Water Temperature
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Model Performance and Fall Temperature Index:

1. Based on past analyses, the temperature model does not perform well in late September and October. One factor is that the modeled release temperatures are
cooler than has historically been achieved when all release is through the side gates (lowest gates), especially when there’s a large temperature gradient between
the pressure relief gates (PRG) and the side gates.

2. Based on historical records, the end-of-September Lake Shasta volume below 56°F is a good indicator of fall water temperature in the river reach to Balls
Ferry.

3. For river temperatures not to exceed 56 °F downstream to Balls Ferry, the end-of-September lake volume less than 56°F should be greater than about 600 TAF,
see figure below:

Sacramento River - Lake Shasta
Early Fall Water Temperature at Balls Ferry
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Elevation (ft)

Lake Shasta Temperature Profile - 05/15/12
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