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CALSIM II San Joaquin River Basin  Enhancements

• Revised hydrology
• Land use based demands for Eastside water districts and 

adjacent areas
• Improved system operating rules
• Revised mapping of Westside and Eastside connectivity
• Refinement / Addition of Friant and Calaveras systems
• New formulation for calculation of water quality at Vernalis



Revised Hydrology

• Stream Accretions
Mass balance approach using long-term gages
Accounts for water entering and leaving stream reaches

+ Downstream Gage
- Upstream Gage
+ Diversions
- Return Flows
+ Runoff Adjustment

• Resultant Value Represents
Precipitation runoff
Historical stream-groundwater interaction
Gage errors



Representation of Land-use Based Demands
Water Use Areas



Representation of Land Use Based Demands
Land Use
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Water Budgets and
Representation of System Operations

• Use historical land use to estimate consumptive use

• Use historical operations data to perform water budgets

• Results of water budgets are used to develop
Stream diversion requirements
Groundwater use parameters
District Operations

• Approach varies depending on available data

• Validation of system operations
Ensure model simulation depicts recent operations



Representation of System Operations

New Don Pedro Reservoir
Modesto Irrigation District Diversion Parameters

La Grange Reservoir

Modesto Reservoir Diversion Target

Reservoir Release Target
Intercepted Flow

District Pumping Municipal Delivery

Net Evap/Local Inflow
Seepage to Groundwater

Other PDAW / CUAW Canal Turnout Target
Delivery above PDAW

Canal Losses

Deep Percolation
District Operational Spills

Non-District GW Pumping

Spills above Ripon Spills above Modesto

Spills blw Ripon Spills to Mainstem (Maze)

Illustrative Example



Validation of System Operations
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Comprehensive San Joaquin River Basin Model
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R644B Tracy, City of R630A ---- Del Puerto WD Pool AG & WR
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CALSIM SAN JOAQUIN RIVER SCHEMATIC LEGEND R630G ---- Orestimba WD Broadview WD * R614C R.D. 1606 R607G

San Luis Canal R630H ---- Patterson WD WR Laguna WD R614D Sch. II W.R.. - R607H

Reservoir Node C# Channel Reach San Luis Interim R630I ---- Patterson WD Eagle Field WD R614E      Sch. II W.R.. - James ID
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Assumes no tailwater to San Luis NWR
San Joaquin River. Lower DMC Ref Mendota WMA R607I
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East Gallo - SJBAP
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Comprehensive San Joaquin River Basin Model
Simple Version Including Water Quality

Vernalis Stanislaus Maze Tuolumne Newman/
Merced

Mud/Salt
Sloughs

Stanislaus River Tuolumne River Merced River

San Joaquin River

 WQ Equation WQ Equation

 

Blended

West-side Returns
   SW-source Component
    GW-source Component

West-side Returns
   SW-source Component
    GW-source Component

West-side Returns
   SW-source Component
    GW-source Component

West-side Returns
   SW-source Component
    GW-source Component

Creek Inflow
Creek Inflow

Orestimba/Del Puerto Crk

Accretions
   Tile Drain
    Groundwater

Accretions
   Tile Drain
    Groundwater

River User
Returns

River User
Returns

River User
Returns

Diversions Diversions Diversions Diversions
Adjusted Accretion

Returns Returns Returns Returns

 Grasslands  Bypass Project

Creek Inflow

Lander
 WQ Equation

Load Closure
TermLoad Closure

Term

Load Closure
Term

Load Closure
Term



CALSIM II Current Conditions Test Simulation

• CALSIM II fully integrated model logic, last modifications 
through January 2005.

• Logic and results are currently under review with 
Reclamation

• Represents current basin operations
Decision 1641
Decision 1422
New Melones Interim Operations Plan
San Joaquin River Agreement



CALSIM II Current Conditions Test Simulation

• First, results are presented for “Maze”, the San Joaquin 
River upstream of the Stanislaus confluence

Captures the effects of upstream operations of the Merced River and 
Tuolumne River, and the occasional flow from the upper San Joaquin 
River and Kings River
Water quality estimated with new CALSIM II mass balance approach

• Results are then presented for “Vernalis”, as the conditions 
are affected by the Stanislaus River and the operation of 
New Melones

Captures the effects of New Melones operating to the Interim Plan of 
Operation, sometimes specifically for Vernalis flow and quality 
objectives



Simulation of San Joaquin River at Maze

Range and Average Simulated Water Quality at SJR Maze
Revised CALSIM II Model - January 2005
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Simulation of San Joaquin River at Maze
Comparison to Previous Modeling

Range and Average Simulated Water Quality at SJR Maze
Revised CALSIM II Model - January 2005
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Simulation of San Joaquin River at Maze
Comparison to Previous Modeling

Maze Actual and Simulated Flow

Simulated and Recorded Water Quality at Maze
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Simulated and Recorded Flow at Maze
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Simulation of San Joaquin River at Vernalis
Stanislaus River Interim Plan of Operations

New Melones 
Storage 

Plus Inflow Fishery 

Vernalis 
Water 

Quality Bay-Delta 
CVP 

Contractors* 

From To From To From To From To From To 

0 1,400 0 98 0 70 0 0 0 0 

1,400 2,000 98 125 70 80 0 0 0 0 

2,000 2,500 125 345 80 175 0 0 0 59 

2,500 3,000 345 467 175 250 75 75 90 90 

3,000 6,000 467 467 250 250 75 75 90 90 
* CVP Contractors: Stockton East Water District and Central San Joaquin Water Conservation District 

1. Releases for the fishery according to an assumed pattern associated with the allocated 
volume.  

2. Releases up to the amount needed above the fishery release to meet the Vernalis water 
quality requirement, these accumulated releases cannot exceed the annual Vernalis 
water quality allocation. 

3.  Releases for DO at Ripon (surrogated as a flow requirement at Goodwin), with no 
volume limitation except the flow requirement itself. 

4. Releases for the Vernalis D-1641 Bay-Delta flow requirement.  The IPO assumed that 
the Vernalis flow requirement release occurred as the second step; however, for 
modeling simplicity the release is modeled last.  Results are rarely affected by the shift in 
order. 

 



Simulation of San Joaquin River at Vernalis
Vernalis Objectives

The current water quality objective at Vernalis is a running 30-day
average of 700 uS/cm for April 1 through August 31, and 1000 uS/cm
for September 1 through March 31.

For the February through June non-pulse period (cfs): 

October objectives

San Joaquin Basin Index 
X2 Required At or West of 

Chipps X2 Required East of Chipps 
Wet 3420 2130 
Above Normal 3420 2130 
Below Normal 2280 1420 
Dry 2280 1420 
Critical 1140 710 

 



Simulation of San Joaquin River at Vernalis
New Melones Operations and Vernalis

Goodwin Stream Release: 1986 -1992
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Simulation of San Joaquin River at Vernalis
Vernalis Water Quality Compliance

Average Monthly Water Quality at Vernalis - Simulated (uS/cm)
WY Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1935 C C C C 1080 C C C C C C C
1961 C C C C 1058 C C C C C 717 C
1977 C C C C C C C C C C 710 C
1988 C C C C C C C C C C 708 C
1989 C C C C 1207 C C C C C C C
1990 C C C C 1139 C C C C C C C
1991 C C C C 1253 C C C C C C C
1992 C C C C C C 749 1011 723 C 737 C
1994 C C C C C C C C 735 718 725 C

Notes: "C" means water quality was within compliance for month. Exceedence during April or May is during non-pulse flow period.

Water Quality Objective - uS/cm
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1000 1000 1000 1000 1000 1000 700 700 700 700 700 1000

Estimated Additional New Melones Release Needed to Provided Water Quality Compliance - 1,000 acre-feet
WY Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1935 10
1961 7 2
1977 1
1988 1
1989 20
1990 15
1991 22
1992 6 21 1 3
1994 4 1 2

End of Month New Melones Storage - 1,000 acre-feet
WY Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1935 584 580 583 616 640 690 820 1012 1127 1074 1001 958
1961 1201 1216 1231 1239 1243 1224 1186 1132 1079 1023 966 934
1977 1448 1444 1436 1428 1400 1339 1273 1209 1181 1124 1069 1047
1988 1443 1424 1410 1414 1404 1361 1298 1222 1182 1145 1109 1081
1989 1045 1029 1022 1020 1029 1079 1047 1002 984 932 882 886
1990 906 908 923 936 952 920 856 786 733 676 633 609
1991 598 580 589 587 584 626 594 558 521 461 404 385
1992 382 371 386 400 450 467 441 361 308 252 194 166
1994 716 738 772 802 825 775 723 675 619 552 490 455



Simulation of San Joaquin River at Vernalis
Vernalis Flow Compliance

Water Vernalis Flow Objective - cfs Above/Below Flow Objective - cfs NM
Year Feb Mar Apr May Jun Feb Mar Apr May Jun Index - TAF
1922 3420 3420 3334 3420 3420 2448 6409 3649 1508 7258 2269
1923 3420 3254 2689 3378 2818 2474 -1033 3316 364 569 2494
1924 784 1043 710 710 710 1415 657 676 840 507 1836
1925 2034 2280 2165 2280 1907 189 27 510 1264 594 2233
1926 1666 2280 1993 2280 1420 550 -295 122 -306 1007 1965
1927 3420 3420 3420 3420 3205 -1053 412 1280 -202 -1126 2403
1928 2250 2280 2280 2280 1535 855 4681 1850 354 637 2388
1929 802 1001 810 710 724 1583 918 930 663 787 1888
1930 1140 1140 1126 932 710 945 723 270 615 445 1747
1931 848 738 782 710 710 1286 947 511 758 488 1373
1932 3376 3420 3377 2921 3162 -915 -978 -1534 -376 -1299 1807
1933 1635 1448 2079 1448 1449 530 511 -588 193 -142 1556
1934 1140 1140 1040 710 710 966 661 158 717 505 1244
1935 3420 3420 3248 3420 3334 -1457 -943 -188 -493 -1196 1580
1936 3376 3420 3377 3420 2861 3135 5368 2844 780 -181 2154
1937 2360 3420 3420 3420 3377 8889 6811 6761 4408 -698 2374
1938 3420 3420 3420 3420 3420 21045 28440 13777 18446 17899 3476
1939 1696 1503 2079 1420 1420 1485 1976 -346 726 82 2331
1940 3376 3420 3420 3420 2947 -694 4531 4841 197 710 2698
1941 3420 3420 3420 3420 3420 12406 11281 8212 5374 3610 2879
1942 3420 3420 3291 3420 3334 8196 3662 4639 3622 4254 3100
1943 3420 3420 3420 3420 2732 8380 17982 6598 1534 2984 3090
1944 1687 2280 2108 1448 1707 1389 1202 913 1063 777 2368
1945 3420 3420 3248 3045 2947 4408 3554 1620 2632 0 2649
1946 3420 3420 3291 3378 2861 3133 1725 590 992 162 2728
1947 1604 2280 2251 1503 1420 1289 -331 -657 97 29 2206
1948 2250 1475 1850 2280 2194 -267 269 -35 -280 -135 2121
1949 1574 1642 2280 2225 1735 570 560 -578 -403 -3 1937
1950 2280 2280 2251 2280 1936 -187 -211 -342 -730 324 2112
1951 3420 3420 3377 3045 2388 6722 2490 374 -142 0 2695
1952 3376 3420 3420 3420 3420 3101 8427 7785 11215 13961 3399
1953 2280 2280 2165 2225 1735 2747 132 1072 1171 679 2695
1954 2280 2280 2280 2280 1649 254 -267 293 582 137 2427
1955 2280 1697 1621 1448 1649 -159 223 199 276 -287 2051
1956 3376 3420 3420 3378 3377 8889 3809 2190 1526 5677 3034
1957 1696 2280 2280 1614 1993 745 1446 588 1415 283 2649
1958 3420 3420 3420 3420 3420 535 7141 14757 9134 11115 3160
1959 2280 2280 2137 1531 1420 1371 368 -134 548 -19 2374
1960 918 1140 1140 863 724 1461 607 284 606 396 1952
1961 864 1140 1054 724 710 1000 565 173 661 343 1562
1962 1696 2280 2223 2280 1592 1833 728 -401 -449 73 1670
1963 3420 3420 3248 3420 3377 -350 -1143 -210 -1016 -673 2095
1964 2250 1781 1535 1448 1449 -36 0 -8 198 -96 1916
1965 3420 3420 3162 3420 2947 2374 1321 3470 0 0 2735
1966 2280 2280 2251 2225 1449 2106 838 -682 -584 -81 2293
1967 3420 3420 3420 3420 3420 -802 2228 8823 7183 10555 3168
1968 2250 2280 2251 1475 1420 1088 1056 119 753 64 2413
1969 3420 3420 3420 3420 3420 24180 19398 16830 19245 23018 3474
1970 3420 3420 3420 2130 2216 6389 4362 655 816 0 2720
1971 2280 2280 2280 2252 2108 749 1436 1178 819 0 2606
1972 2250 2280 2280 1725 1477 0 -650 -571 -42 -94 2232
1973 3420 3420 3420 3295 3334 1067 3987 1380 -432 -52 2556
1974 3420 3420 3420 3420 3334 1741 2614 3078 381 0 2947
1975 3420 3420 3420 3129 3420 4442 5117 1704 -501 1579 2927
1976 799 793 839 710 710 1749 1040 845 798 515 2195
1977 771 724 710 710 710 1103 536 273 770 9 1580
1978 3420 3420 3420 3420 3334 4678 4207 7001 7500 6124 2247
1979 3420 3420 3420 2837 3291 6348 6276 2475 2200 -172 2525
1980 3376 3420 3420 3295 2861 19696 12921 3923 2222 5780 3005
1981 2280 2280 2251 1559 1420 461 2104 255 865 89 2381
1982 3420 3420 3420 3420 3420 12321 11649 21674 13138 7998 3419
1983 3420 3420 3420 3420 3420 34344 46138 20464 20532 24128 3965
1984 3376 3420 3420 2588 2775 7556 3564 1509 1584 361 2765
1985 1727 2197 1879 2003 1420 798 348 472 320 120 2352
1986 3420 3420 3420 3337 2732 13315 24332 8747 6740 6772 3149
1987 848 1140 1126 710 710 1359 1846 495 908 642 2179
1988 1125 890 796 710 710 833 817 864 634 371 1707
1989 864 863 1140 1126 710 706 888 343 45 211 1595
1990 1140 807 1025 710 710 640 755 -144 850 154 1262
1991 741 724 1126 710 710 704 1590 271 550 208 985
1992 784 1140 1068 738 710 1679 745 166 -59 -82 741
1993 3420 3420 3420 3420 3377 -449 -810 -241 -1726 -125 1352
1994 833 1112 896 710 710 1609 829 409 801 377 1096

Notes: Boxed cells indicate Goodwin release of 1,500 cfs or more. New Melones Index: Sum of end-of-February storage plus projected M-S inflow.

Wet
Non-compliance in at least 1 month 4/20 years.
Annual Range: 15-142 TAF

Feb Mar Apr May Jun
Non-compliance months 2/20 1/20 1/20 2/20 2/20
Range of Non-compliance - TAF 25-45 50 7 15-53 7-42

Above Normal
Non-compliance in at least 1 month 10/14 years.
Annual Range: 4-245 TAF

Feb Mar Apr May Jun
Non-compliance months 5/14 4/14 3/14 6/14 7/14
Range of Non-compliance - TAF 19-81 58-70 6-46 4-31 3-77

Below Normal
Non-compliance in at least 1 month 6/12 years.
Annual Range: 16-56 TAF

Feb Mar Apr May Jun
Non-compliance months 2/12 2/12 5/12 5/12 3/12
Range of Non-compliance - TAF 10-15 13-16 1-20 9-22 1-8

Dry
Non-compliance in at least 1 month 8/11 years.
Annual Range: 5-64 TAF

Feb Mar Apr May Jun
Non-compliance months 2/11 2/11 5/11 5/11 5/11
Range of Non-compliance - TAF 2-9 18-40 4-20 1-9 1-17

Critcal
Non-compliance in at least 1 month 2/16 years.
Annual Range: 4-7 TAF

Feb Mar Apr May Jun
Non-compliance months 0/16 0/16 1/16 1/16 1/16
Range of Non-compliance - TAF 0 0 4 2 5
Values shown for April/May represent non-compliance during non-pulse flow period.

Water Vernalis Flow Objective - cfs Above/Below Flow Objective - cfs NM
Year Feb Mar Apr May Jun Feb Mar Apr May Jun Index - TAF
1965 3420 3420 3162 3420 2947 2374 1321 3470 0 0 2735
1966 2280 2280 2251 2225 1449 2106 838 -682 -584 -81 2293
1967 3420 3420 3420 3420 3420 -802 2228 8823 7183 10555 3168
1968 2250 2280 2251 1475 1420 1088 1056 119 753 64 2413
1969 3420 3420 3420 3420 3420 24180 19398 16830 19245 23018 3474
1970 3420 3420 3420 2130 2216 6389 4362 655 816 0 2720
1971 2280 2280 2280 2252 2108 749 1436 1178 819 0 2606
1972 2250 2280 2280 1725 1477 0 -650 -571 -42 -94 2232
1973 3420 3420 3420 3295 3334 1067 3987 1380 -432 -52 2556
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