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F.2.1 Introduction

This appendix describes and evaluates the measured flow and salinity (electrical conductivity [EC])
patterns along the Lower San Joaquin River (LSJR) and in the southern Delta for 1984-2011. The
data are summarized as monthly values, and a more detailed review of the daily flow and EC data
from four relatively dry (i.e., low flow) years (2000-2003) is provided to better understand the
relationships between flow and salinity in the LSJR. Daily flow and EC measurements provide the
most accurate picture of the seasonal patterns of the various flows (e.g., tributaries and
groundwater seepage) and the likely sources of relatively high salinity water that control the San
Joaquin River S]R salinity at Vernalis and downstream in the southern Delta. The daily salt loads,
which are proportional to the flow times the EC, are described for various locations along the SJR.

The evaluation of monthly data from 1984-2011 also allows the likely effects of changes in the
existing conditions that might be expected with near-future changes in water management (e.g.,
Upper SJR Restoration Program) and salinity management (e.g., SJR Improvement Project
implementation for the selenium Total Maximum Daily Load) within the SJR watershed to be
generally considered (i.e., cumulative effects on future baseline conditions).

The standard measurement of salinity in rivers is EC. As salinity increases, the EC across a 1
centimeter (cm) electrode gap will increase. Devices have been developed that measure this
electrical current for a constant voltage potential and adjust for the temperature of the water. EC
measurements are generally adjusted to a temperature of 25°C. The calibration of field devices is
achieved by comparing meter readings when the electrode is immersed in water standards
prepared by dissolving a known quantity of salt in water.

The range of EC within the Delta is 100 uS/cm (freshwater) to more than 25,000 uS/cm (about 50

percent seawater).! Because each station is independently calibrated, EC station measurements on
the same day (assumed to be measuring the same river water) may not be exactly the same. An EC
variation of 25 puS/cm is often observed between adjacent stations. This can be used as an estimate
of EC measurement accuracy.

Salinity is generally “conservative,” meaning the mass of salts is neither increased nor reduced by
chemical reactions (i.e., dissolving or precipitating) within the river. The river concentration of salt
will be increased by the addition of salt (e.g., high salinity water) or by evaporation of some of the
water. The river load of salt is the mass of salt in the river per time (e.g., day or month). The daily
salt load can be calculated from daily flow and EC values as:

Salt load (tons/day) = 5.4 x flow (cfs) x EC (uS/cm) / (1.54 x 2,000) = 0.00175 x flow x EC

Where 1.54 is the assumed conversion between 1 milligram per liter (mg/L) of salt and
1 uS/cm of EC [0.65 mg/L =1 uS/cm], and 5.4 is the conversion between 1 cubic foot
per second (cfs) and 1 mg/L to 1 pound per day [1 cfs x mg/L = 5.4 Ib/day].

1 The analysis in Appendix F.1, Hydrologic and Water Quality Modeling, and Appendix F.2, Evaluation of Historical
Flow and Salinity Measurements of the Lower San Joaquin River and Southern Delta, describes salinity (EC) in terms
of microSiemens per cm (uS/cm). Chapter 5, Surface Hydrology and Water Quality, primarily describes salinity in
terms of deciSiemens dS/m. The conversion is 1 dS/m = 1000 puS/cm.
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The river salt load (mass/time) will increase substantially with the addition of relatively high
salinity water from agricultural drainage or wastewater discharge, and will increase slightly with
the addition of relatively low salinity water such as the eastside tributaries or with rainfall (rainfall
EC is less than 25 puS/cm). The salt load of the river does not change with evaporation because the
salt concentration will increase as the water evaporates. The salt load of irrigation water does not
usually change with evaporation and crop transpiration; the salt concentration in the soil and in the
drainage water increases as water evaporates.

The effects of increased S]R flow on EC can be generally described as a dilution response; higher
flows (runoff or reservoir releases) will reduce the salinity of the river and add only slightly to the
salt load. The monthly salt loads are not constant however, so predicting the monthly EC of the SJR
above the Merced River or at Vernalis from the monthly flow alone will not be completely accurate.
By understanding sources of salt within the SJR watershed (salt loads), the ability to determine
expected salinity above the Merced River or at Vernalis will be improved. From this framework,
likely effects of changes in the tributary flows with alternative flow objectives, and the likely effects
of alternative salinity objectives at Vernalis, can be accurately evaluated.

An earlier model of the S]R flow and salinity was developed by Charlie Kratzer and Les Grober, while
they worked for the State Water Board in 1987. The model was called the S]R Input-Output (SJRIO)
model (Kratzer et al. 1987). The SJRIO modeling report remains the most comprehensive review of
water budget and salinity budget information for the lower SJR. This model used one-mile segments
to account for flow (inflows and diversions) and salinity along the 60 miles from the Lander Avenue
Bridge (i.e., Highway 165, Stevinson gage) to the Airport Way Bridge (i.e., Vernalis gage). The SJRIO
study period was 1977 through 1985, prior to any continuous EC measurements.

The SJR landscape can be summarized with the SJR miles for some major inflows and flow (or EC)
measurement stations as the following.

e Stevinson gage (Lander Ave, Highway 165 bridge) at SJR mile 132.
e Salt Slough at SJR mile 129.

e Fremont Ford gage at SJR mile 125.

e Mud Slough at SJR mile 121.

e Newman Wasteway (from the Delta-Mendota Canal to the S]JR) at SJR mile 119.
e Merced River at SJR mile 118.

e Newman gage (Hills Ferry Bridge) at SJR mile 117.

e Orestimba Creek at SJR mile 109.

e Crows Landing gage at SJR mile 108.

e Patterson gage at SJR mile 99.

e Patterson Irrigation District (ID) pumping-plant canal at SJR 98.

e Del Puerto Creek at SJR mile 93.

e West Stanislaus ID pumping-plant canal at SJR mile 85.

e Tuolumne River at SJR mile 84.
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e Maze gage at S]JR mile 77.

e Stanislaus River at SJR mile 75.

e Vernalis at SJR mile 72.

e Banta-Carbona pumping-plant canal (fish screen) at S]R mile 63.
e Mossdale gage at SJR mile 57.

e Head of Old River at SJR mile 53.

There are several inflows and several diversions along the river that influence the flows and EC
along the SJR. The three tributary rivers provide a majority of the flows, but westside streams and
agricultural drainage and groundwater seepage to the river provide the majority of the salinity (salt
load). Two major inflows upstream of the Merced River are Salt Slough and Mud Slough, which drain
agricultural lands (tile drainage) and wildlife refuge wetlands and duck clubs on the west side of the
SJR (e.g., Grasslands Water District). The Merced River enters just upstream of the Newman gage
and 10 miles upstream of the Crows Landing gage. Orestimba Creek enters from the coastal
mountains at SJR mile 109, just upstream of the Crows Landing gage. The Patterson main canal and
pumping plant is downstream of the Patterson gage at SJR mile 98. Del Puerto Creek enters from the
west at SJR mile 93. The West Stanislaus Irrigation District main canal pumping plant is at SJR mile
85, just upstream of the Tuolumne River mouth at SJR mile 84. Hospital and Ingram Creeks join with
their mouth at SJR mile 83. The Maze Road Bridge is upstream of the Stanislaus River mouth. The
Vernalis gage is at SJR mile 72. The Banta-Carbona Irrigation District main canal and pumping plant
is at SJR mile 63. Much of the Banta-Carbona Irrigation District lands have tile drainage systems;
drainage water from the tile drainage systems enters the SJR just downstream of the diversion canal.

F.2.2 Monthly Flows EC and Salt Loads for the SIR

Daily data for these SJR and tributary streams were averaged as monthly values, to provide a
summary of seasonal flow and salinity conditions in the SJR, from upstream of the Merced River to
Vernalis. Although there are many flow and EC monitoring stations operated by the California
Department of Water Resources (DWR) and United States Geological Survey (USGS) along the SJR
and tributaries, there are incomplete records at many stations; some interpretation of available data
is required to identify seasonal and flow-related patterns.

The historical monthly flow and EC data are summarized in tables for each station giving the
cumulative distribution of monthly flow for the available data (1985-2011). The monthly data are
summarized with the minimum value and in 10 percent cumulative distribution increments, (e.g.,
10th percentile, 20th percentile, 30t percentile, etc.) up to the maximum value, along with the
average monthly value. These tables show the historical range and distribution of flow and EC
values. The unimpaired flows (estimated flows without diversions or storage) for the entire period
of record, 1922-2010, are given for each watershed. The comparison of unimpaired flows with
recent historical flow data indicates the general degree of water resources development (storage
and diversions) within each basin.
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F.2.2.1 Comparison of Unimpaired and Historical SIR Flows

Table F.2-1a shows the monthly cumulative distribution of SJR unimpaired runoff (cfs) at Friant
Dam for 1922-2003 (CALSIM 82-year analysis period). The range of monthly runoff is summarized
with 10th percentile values from the minimum to the maximum. The median (50t percentile)
monthly values provide a good summary of the seasonal pattern. The maximum runoff was in April,
May, and June. The minimum runoff was in September, October, and November. The range of flows
from year-to-year is large. The annual runoff ranged from less than 803 thousand acre-feet (TAF)
(10th percentile) to about 3,044 TAF (90t percentile). The average annual runoff for the S]R at Friant
Dam was 1,732 TAF, representing about 28 percent of the SJR unimpaired flow at Vernalis. The
median runoff was 1,453 TAF.

Table F.2-1a. Monthly Cumulative Distribution of SIR Unimpaired Flow (cfs) at Friant Dam for WY
1922-2003

Annual
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP (TAF)

minimum 81 95 121 161 204 305 957 1,216 587 260 150 75 362

10% 115 171 237 296 541 1,079 2,134 3,400 2,029 667 233 127 803
20% 157 223 267 384 760 1,353 2,583 3,907 2,487 754 282 169 936
30% 171 257 345 535 956 1,545 2,889 5,063 3,552 920 363 194 1,128
40% 206 290 508 632 1,111 1,731 3,399 6,084 4,675 1,462 440 226 1,250
50% 266 354 584 768 1,340 1,925 3,966 6,916 5,430 1,868 556 259 1,453
60% 301 436 723 1,105 1,800 2,146 4,194 7,560 6,209 2,365 701 312 1,856
70% 338 546 894 1,332 2,050 2,614 4,693 8,283 8,052 2,968 840 382 2,048
80% 389 706 1,187 1,833 2,889 3,334 5194 9,677 9,793 4319 1,191 551 2,410
90% 544 1,101 1,892 2,743 3,741 3,773 5879 11,456 10,789 5982 2,056 699 3,044
maximum 2,048 4,151 7,489 11,953 8,506 7,895 10,300 17,826 19,597 12,225 4,558 2,853 4,642
average 315 563 969 1,351 1,837 2,342 3,978 7,043 6,275 2,736 850 404 1,732

Table F.2-1b shows the monthly cumulative distribution of historical (observed) flow below Friant
Dam (cfs) for 1985-2009 (recent 25-year period). The median monthly flow values provide a good
summary of the seasonal release pattern. The highest median flows of 200 cfs are in June, July, and
August. The highest historical flows (90t percentile) were greater than 2,000 cfs in February-June,
indicating that flood control releases were made in a few years in each of these months. The 90th
percentile flows in April and May were greater than 4,500 cfs. The 80t percentile flows in March,
April, and May were greater than 1,000 cfs. The monthly ranges of historical flows below Friant Dam
were large only in months with flood control releases. The historical average annual flow volume
released from Friant Dam was about 400 TAF. The median annual flow volume was about 130 TAF,
indicating that the flood releases in a few years raised the average flow volume below Friant Dam to
about 3 times the median flow.
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Table F.2-1b. Monthly Cumulative Distribution of SJR Historical Flow (cfs) below Friant Dam for WY

1922-2009

Annual

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG  SEP (TAF)

minimum 61 56 36 32 39 36 97 121 136 150 124 114 64
10% 107 73 58 39 67 88 107 126 153 172 152 132 81
20% 124 96 78 58 78 92 119 144 182 198 191 157 103
30% 146 107 93 85 87 109 139 158 194 209 199 173 114
40% 155 118 97 94 95 119 144 165 244 219 208 183 121
50% 158 120 103 96 100 137 156 181 281 232 232 189 132
60% 160 125 104 100 110 174 192 218 301 260 245 219 161
70% 174 133 110 111 127 422 253 262 345 281 261 237 302
80% 190 147 117 118 457 1,004 1,258 1,016 637 573 278 251 766
90% 215 173 164 203 2,260 2,076 4,652 4,672 2,946 739 318 292 1,305
maximum 357 378 1,147 9,144 6,514 6,548 7,367 7,637 6,535 5,322 464 383 1,657
average 165 129 156 468 674 802 1,172 1,172 973 659 239 209 411

Table F.2-1c shows the monthly cumulative distribution of Merced River unimpaired runoff (cfs) at
New Exchequer Dam for 1922-2003. The maximum runoff was in April, May, and June. The
minimum runoff was in August, September, October, and November. The annual runoff ranged from
less than 412 TAF (10t percentile) to about 1,718 TAF (90t percentile). The average annual runoff
for the Merced River was 960 TAF, representing about 16 percent of the unimpaired SJR flow at

Vernalis. The median runoff was 894 TAF.

Table F.2-1c. Monthly Cumulative Distributions of Merced River Unimpaired Flow (cfs) for 1922-2003

Merced River Unimpaired Runoff (cfs) for Water Years 1922-2003

Annual

OCT NOV DEC JAN FEB MAR  APR MAY JUN JUL AUG SEP (TAF)

minimum 8 20 17 54 55 131 519 637 212 62 - - 150
10% 23 59 89 162 337 601 1,352 1,650 741 129 27 - 412
20% 33 86 129 214 461 851 1,562 2,179 870 191 42 4 498
30% 46 102 167 326 579 970 1,927 2,832 1,400 292 63 22 566
40% 63 126 256 377 801 1,102 2,155 3,295 1,923 416 83 34 669
50% 81 152 354 571 969 1,303 2,391 3,955 2,451 529 121 58 894
60% 96 222 448 763 1,235 1,518 2,667 4,332 2,868 721 183 79 1,070
70% 116 302 560 1,069 1,821 1,875 2,880 4,730 3,462 842 221 102 1,158
80% 159 372 862 1,500 2,578 2,489 3,246 5,223 4,403 1,344 273 133 1,412
90% 255 699 1,647 2,579 3514 2,718 3,643 6,400 5,633 1,991 514 203 1,718
maximum 835 4,346 6,058 10,306 6,295 6,013 7,206 9,194 11,025 5,719 1,578 798 2,787
average 115 335 703 1,073 1496 1,643 2473 3932 2875 909 208 93 960

Table F.2-1d shows the monthly cumulative distribution of historical (observed) Merced River flow
(cfs) at Stevinson (downstream of Dry Creek) for 1985-2009 (recent 25-year period). The average
unimpaired flow for this 25-year period was 937 TAF (98 percent of the 1922-2003 average). The
highest median flows were in April and May, which are the months with highest unimpaired runoff.
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The highest historical Merced River flows (90t percentile) were greater than 1,500 in February-
June, indicating that flood control releases were made in a few years in each of these months. The
90th percentile flows in March, April, and May were greater than 2,500 cfs. The 80t percentile flows
in March, April, and May were greater than 1,500 cfs. The monthly ranges of historical Merced River
flows were large only in months with flood control releases. The median flows in the summer
months of July-September were less than 150 cfs. The historical average annual flow volume for the
Merced River at Stevinson was 438 TAF, about 47 percent of the average unimpaired flow for this
period. The median annual flow volume was 267 TAF, indicating that flood releases in a few years
raised the average flow volume in the Merced River to about 1.5 times the median flow.

Table F.2-1d. Monthly Cumulative Distribution of Historical Merced River Flow (cfs) at Stevinson for

1985-2009
Historical Merced River Flow (cfs) at Stevinson for Water Years 1985-2009

Annual

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP (TAF)

minimum 32 131 171 129 69 166 136 91 25 6 18 25 73
10% 75 183 199 205 218 236 167 139 104 34 30 45 102
20% 159 231 218 226 243 250 183 191 126 59 65 78 140
30% 263 246 227 242 269 272 307 313 156 97 88 95 193
40% 298 248 236 259 312 285 357 647 180 125 100 114 220
50% 325 254 255 318 323 313 449 669 192 136 125 127 267
60% 374 271 293 421 351 363 622 734 257 178 145 186 324
70% 440 329 385 563 453 1,047 985 857 377 210 163 211 476
80% 526 423 473 697 933 2,360 1,425 1,409 609 321 313 371 703
90% 914 568 631 826 1,605 2,733 2868 2,628 2,200 840 645 720 1,185
maximum 1,861 635 2,019 7,347 6990 2964 4,616 4,113 3,185 2,456 722 1,127 1,275
average 435 316 410 754 912 969 1,019 1,013 599 361 215 259 438

Table F.2-1e gives the monthly cumulative distribution of Tuolumne River unimpaired flows for
1922-2003. The peak runoff for the Tuolumne River is in May and June, and relatively high runoff
(median monthly runoff greater than 2,000 cfs) is from February-June. The minimum flows are
observed in August, September, and October. The annual unimpaired runoff ranged from 842 TAF
(10th percentile) to 3,109 TAF (90t percentile), with a median runoff of 1,776 TAF. The average
unimpaired flow was 1,853 TAF /year, slightly more than the median runoff. The average Tuolumne
River runoff represents about 30 percent of unimpaired flow at Vernalis. Because about 290
TAF /year is diverted (to San Francisco) upstream of New Don Pedro Reservoir, the average inflow
to New Don Pedro is about 1,563 TAF /year (85 percent of Tuolumne River unimpaired flow).
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Table F.2-1e. Monthly Cumulative Distributions of Tuolumne River Unimpaired Flow (cfs) for 1922—
2003

Tuolumne River Unimpaired Runoff (cfs) for Water Years 1922-2003

Annual

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP (TAF)

minimum - 21 55 81 142 379 1,326 1,724 283 166 - - 383
10% 64 134 219 359 752 1,354 2,719 3,467 1,509 283 52 19 842
20% 87 150 332 529 1,046 1,881 3,136 4,730 2,280 364 104 42 1,055
30% 116 239 423 685 1,216 2,093 3,706 5,620 3,708 559 153 63 1,189
40% 149 284 550 887 1,514 2358 4,144 6,162 4,850 919 212 85 1,414
50% 178 382 783 1,213 2,085 2,566 4,498 7,343 5,648 1,119 289 125 1,776
60% 193 564 920 1,715 2,496 2870 4927 8,071 6,722 1,781 359 165 2,024
70% 254 804 1,322 2,130 2,924 3,449 5,366 8,744 7,468 2,329 447 221 2,176
80% 329 1,153 1,774 2,818 4,034 4,163 5809 9,355 8923 3,114 563 294 2,516
90% 609 1,636 3,562 4,224 5360 5,511 6,473 10,710 10,040 4,942 901 374 3,109
maximum 2,486 8,765 10,565 16,806 10,718 9,411 11,097 15,617 17,077 10,598 3,337 1,745 4,631
average 265 807 1,441 2,020 2,586 3,088 4,601 7,258 5,913 2,012 432 205 1,853

Table F.2-1f gives the monthly cumulative distribution (range) of historical flows in the Tuolumne
River at Modesto for the recent period of 1984-2009. The average unimpaired flow for this 25-year
period was 1,823 TAF (98 percent of the 1922-2003 average). The average monthly historical flows
were about 500 cfs in summer and fall (July-December) and were 1,000 cfs to 2,000 cfs in winter
and spring (January-June). The 10t percentile historical flows were greater than 200 cfs from
November through May and were about 100 cfs in other months. The annual historical Tuolumne
River flow volume ranged from 155 TAF (10t percentile) to 2,273 TAF (90t percentile). The median
historical annual river flow was 361 TAF. The average annual historical flow was 811 TAF, more
than 2.25 times the median, suggesting that the majority of historical flow was the result of flood
control releases in wet years. The average historical flow was about 45 percent of the average
unimpaired flow, but the majority of this historical flow was in wet years with flood control releases.
New Don Pedro Reservoir allows considerable carryover storage from one year to the next.
Although flood control releases are not necessary every year, it is difficult to anticipate when
reservoir releases for flood control storage will be required. The LS]R alternatives will generally
increase releases in February-June and thereby reduce flood control releases in wet years.
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1985-2009
Monthly Cumulative Distribution of Tuolumne River Flow (cfs) at Modesto for Water Years 1985-2009

Annu

al
(TAF

OCT NOV  DEC JAN FEB MAR APR MAY JUN JUL AUG SEP )
minimum 135 162 176 154 166 239 271 144 104 97 97 111 134
10% 166 204 193 205 243 260 362 274 115 109 120 121 155
20% 233 227 237 287 266 288 389 412 143 134 142 167 202
30% 251 254 253 369 418 301 538 465 210 198 190 185 264
40% 337 294 314 462 458 353 683 604 248 241 241 222 303
50% 408 317 408 543 474 742 752 734 255 253 264 256 361
60% 579 445 429 643 1,373 1,113 1,006 871 386 330 357 422 550
70% 629 472 457 834 2,467 3,589 1,788 1,359 479 353 444 514 1,112
80% 728 494 745 1,396 3,163 4,746 3,402 2,943 981 503 556 689 1,440
90% 1,098 544 1,765 2,262 5371 5524 5512 4,556 4,262 1,769 996 974 2,273
maximum 1,794 1,212 4,996 15,498 8,782 6,182 8,264 7964 5481 3,291 1,437 2,365 2,399
average 542 414 735 1,453 1964 2,041 1971 1,752 1,047 602 422 498 811

Table F.2-1g gives the monthly cumulative distribution of Stanislaus River unimpaired flows for
1922-2003. Each month has a range of runoff depending on rainfall and accumulated snowpack. The
median (50t percentile) monthly flows generally characterize the seasonal runoff pattern. The peak
runoff for the Stanislaus River is in May and June, and relatively high runoff (median monthly runoff
greater than 1,000 cfs) is from February-June. The lowest median flows of about 150 cfs are in

August, September, and October. The annual unimpaired runoff ranged from 467 TAF (10t

percentile) to 1,921 TAF (90t percentile), with a median runoff of 1,088 TAF. The average
unimpaired flow was 1,120 TAF/year, only slightly more than the median runoff. The average

Stanislaus River runoff represents about 18 percent of average unimpaired flow at Vernalis.
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Table F.2-1g. Monthly Cumulative Distributions of Stanislaus River Unimpaired Flow (cfs) for 1922—

2003
Stanislaus River Unimpaired Runoff (cfs) for Water Years 1922-2003
Annu
al
OCT NOV DEC JAN FEB MAR APR  MAY JUN JUL AUG SEP (TAF)
minimum - 35 56 47 25 218 586 723 190 - - - 155
10% 48 95 146 218 398 827 1,683 1,634 681 107 33 16 467
20% 70 125 189 301 576 1,142 2,108 2,637 978 213 60 37 593
30% 90 155 217 400 781 1,326 2,509 3,020 1,629 308 92 57 680
40% 107 170 310 512 954 1,569 2900 3,807 2,105 426 111 68 892
50% 128 229 399 664 1,251 1,704 3,247 4,657 2,757 556 152 80 1,088
60% 155 288 515 923 1,759 2,023 3,485 5,236 3,215 814 180 89 1,250
70% 175 381 726 1,402 1,884 2,304 3,868 5,781 3,664 1,029 222 115 1,356
80% 195 520 951 1,895 2,339 2,622 4,274 6,361 4,184 1,368 302 162 1,570
90% 253 804 2,028 2,940 3,417 3,802 4,631 7,153 5572 1,810 425 216 1,921
maximum 1,438 6,155 6,704 10,724 9,250 6,742 7,271 9,675 10,627 4,659 1,246 643 2,952
average 157 463 858 1,322 1,685 2,076 3,226 4,585 2,953 867 203 112 1,120
Table F.2-1h gives the monthly cumulative distribution (range) of historical flows in the Stanislaus
River at Ripon for the recent period of 1984-2009. The average unimpaired flow for this 25-year
period was 1,081 TAF (97 percent of the 1922-2003 average). The Stanislaus release flow
requirements have generally increased during this period. The average monthly historical flows
were about 500-600 cfs in summer and fall (July-December) and about 850-1,250 cfs from
January-June. The 10th percentile historical flows were between 250 cfs and 500 cfs in all months.
The annual historical Stanislaus River flow volume ranged from 309 TAF (10t percentile) to 1,172
TAF (90t percentile). The median historical annual river flow was 421 TAF. The average annual
historical flow was 584 TAF, about 1.5 times the median flow, suggesting that a few years had
substantial flood control releases. The average historical flow was about 52 percent of the average
unimpaired flow, but the majority of this historical flow was in a few wet years with flood control
releases. New Melones Reservoir allows considerable carryover storage from one year to the next.
Although flood control releases are not necessary every year, it is difficult to anticipate when
reservoir releases for flood control storage will be required. The LSJR alternatives will generally
increase releases in February-June and thereby reduce flood control releases in wet years.
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Table F.2-1h. Monthly Cumulative Distribution of Historical Stanislaus River Flow (cfs) at Ripon for

1985-2009
Monthly Cumulative Distribution of Stanislaus River Flow (cfs) at Ripon for Water Years 1985-2009
Annual
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP (TAF)
minimum 251 218 179 168 183 260 251 349 218 262 215 207 191
10% 323 290 222 194 220 308 507 532 464 339 305 273 309
20% 339 312 262 240 297 381 595 742 578 408 327 304 330
30% 391 317 304 313 312 501 742 841 591 434 356 316 344
40% 434 322 316 378 349 643 813 877 609 480 368 325 384
50% 479 373 341 404 435 854 902 1,091 712 502 404 369 421
60% 505 392 402 458 623 1,013 976 1,302 848 560 417 416 480
70% 556 414 442 614 850 1,138 1,112 1,424 1,016 654 522 458 607
80% 613 428 817 1,064 1,510 2,250 1,299 1,506 1,176 743 657 490 798
90% 819 627 943 1,508 2,824 2980 1,850 1,592 1,312 1,099 1,197 978 1,172
maximum 1,951 962 3,19 6,273 6,499 4,887 4,537 4130 1867 1,876 1,792 1,702 1,537
4

average 579 409 559 898 1,111 1,291 1,102 1,205 843 631 559 497 584

Table F.2-1i gives the monthly cumulative distribution of the SJR at Vernalis unimpaired flows for
1922-2003. Each month has a range of runoff depending on seasonal rainfall and accumulated
snowpack. The median (50t percentile) monthly flows generally characterize the seasonal runoff
pattern and are largely the sum of the unimpaired runoff from the four sub-basins draining the
Sierra Nevada described above. The peak runoff for the S]R at Vernalis is in May, with relatively high
median monthly runoff (> 15,000 cfs) in April, May, and June. The lowest median flows of about 500
cfs are in September and October. The annual unimpaired runoff ranged from 2,565 TAF (10t
percentile) to 11,035 TAF (90th percentile), with a median runoff of 5,804 TAF. The average
unimpaired flow was 6,176 TAF/year, only slightly more than the median runoff. The majority of the
average S]R at Vernalis runoff originated above Friant Dam and the three tributary river dams.
About 500 TAF (8 percent) of the Vernalis flow was from the westside creeks and the valley floor
watersheds below the four major storage dams.
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