


















































































Appendix D 
 
 

Standard Assessment Methodology (SAM) Model Results 
for 

CDWR Actions 
at 

Sacramento River, RMs 20.8, 25.5, 32.5, 56.8, 69.9, 85.6, 130.8, 141.4, 145.9, 154.5, 
and 164 

Cache Slough RMs 16.5, and 21.8 
Steamboat Slough RM 16.2 

and 
Bear River RMs 2.4, and 10.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Table 1.  Area-weighted SAM WRI values at RM 20.8

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -6433.80 -11504.22 -16720.78 -23044.37
5 -8149.48 -12951.10 -21179.66 -24890.49
15 -12438.68 -16568.30 -32326.85 -29505.79
25 -12652.37 -15113.28 -33205.83 -25421.43
50 -12865.29 -13922.12 -34406.45 -22327.49

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -17209.76 -7566.06
5 -18395.07 -8244.50
15 -21358.33 -9940.59
25 -18010.06 -8986.39
50 -15063.35 -8376.02  
 



Table 2.  Area-weighted SAM WRI values at RM 26.5

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -1154.65 -1710.34 -6595.28 -9385.98
5 -1462.56 -1042.85 -8354.02 -8334.90
15 -2232.33 625.86 -12750.88 -5707.19
25 -2293.04 2058.50 -13219.71 -1730.29
50 -2375.96 2898.97 -13937.52 1057.28

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -2878.42 -7152.78
5 -1921.65 -5758.98
15 470.28 -2274.47
25 2562.57 1189.71
50 3813.42 3356.92  
 
 



Table 3.  Area-weighted SAM WRI values at RM 32.5

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -6510.77 -9742.83 -15832.70 -33665.96
5 -8246.98 -3611.00 -20054.75 -22835.87
15 -12587.49 11718.57 -30609.89 4239.36
25 -13260.74 16716.85 -34023.17 13388.59
50 -14390.22 17764.85 -40321.97 14021.69

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -14337.88 -18832.28
5 -7087.43 -9400.88
15 11038.72 14177.63
25 16977.05 21216.76
50 18097.87 23441.43  
 
 
 
 
 



Table 4.  Area-weighted SAM WRI values at RM 56.8

RM 56.8 WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 -2610.34 -7279.01 -9150.66 -4632.31 -19150.59 -21177.01
5 -2812.99 -6718.83 -8804.78 -1320.14 -17716.61 -20323.11
15 -3319.63 -5318.38 -7940.09 6960.27 -14131.65 -18188.39
25 -3687.97 -3221.42 -6101.43 6779.75 -9508.21 -14342.06
50 -4553.51 -1598.93 -5253.56 4478.09 -6836.55 -13113.29

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 -9783.01 -11672.31 -12994.07 -13740.48
5 -8995.16 -11186.40 -11670.59 -12620.52
15 -7025.55 -9971.64 -8361.89 -9820.62
25 -4404.56 -7764.37 -4827.60 -6853.21
50 -2491.43 -6832.91 -2111.96 -5241.98  
 
 
 



Table 5.  Area-weighted SAM WRI values at RM 69.9

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 1296.30 7664.77 6434.90 8649.09 27992.91 17737.44
5 2440.82 14689.51 13869.81 13461.21 50354.21 35396.20
15 5302.14 32251.37 32457.11 25491.50 106257.45 79543.10
25 7091.11 36260.59 39007.45 30387.67 117249.93 92938.81
50 7829.89 38419.80 41297.32 31121.80 121873.06 99207.14

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 14119.93 11552.26 26163.54 17584.70
5 24960.40 22303.25 44369.67 33188.13
15 52061.60 49180.71 89884.97 72196.72
25 57488.53 57648.41 98554.93 83983.15
50 60258.57 60721.94 103799.43 90440.72  
 
 
 
 
 
 
 
 



Table 6.  Area-weighted SAM WRI values at RM 85.6

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 -14.53 2215.90 2088.84 -1207.64 3642.37 1493.89
5 298.89 4903.20 5134.51 -489.96 10630.34 7334.41
15 1082.43 11621.43 12748.70 1304.23 28100.26 21935.72
25 1729.51 13247.65 15609.52 3188.95 32279.75 27481.28
50 1913.66 14067.66 16650.45 3359.65 33881.79 30132.60

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 3684.11 3340.97 4357.84 2967.90
5 7613.29 7546.06 10054.89 8353.92
15 17436.25 18058.79 24297.49 21818.98
25 19596.87 21712.66 27573.90 26690.56
50 20624.46 23086.08 29448.88 29376.46  
 
 
 
 
 



Table 7.  Area-weighted SAM WRI values at RM 130.8

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 1753.08 3174.34 2217.44 10038.00 9439.04 5111.11
5 2220.57 6245.35 4866.28 12714.80 18396.67 12442.83
15 3389.29 13922.86 11488.37 19406.80 40790.76 30772.11
25 3237.71 16350.86 13287.80 18589.39 46838.94 35314.66
50 2876.11 18598.33 14497.92 16619.98 51517.64 37646.69

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 5580.53 3880.73 9067.76 5451.03
5 10203.87 7815.72 16217.29 11351.02
15 21762.23 17653.20 34091.13 26101.01
25 24994.21 20034.43 38469.18 29662.64
50 27898.55 21546.87 42194.02 32160.15  
 
 
 
 
 



Table 8.  Area-weighted SAM WRI values at RM 141.4

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 319.60 11203.26 5221.14 2287.89 27981.92 5221.14
5 404.83 21149.17 11397.19 2897.99 49338.73 11397.19
15 617.90 46013.95 26837.33 4423.25 102730.75 26837.33
25 447.85 53022.39 29790.27 3079.37 114898.21 29790.27
50 97.09 58837.22 30440.59 315.34 122976.23 30440.59

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 17897.05 9272.81 24298.10 13484.01
5 31234.41 18271.58 40657.99 26406.75
15 64577.80 40768.50 81557.71 58713.60
25 72711.13 44663.74 90457.28 63803.16
50 79165.14 45524.88 97571.28 65478.38  
 
 
 
 
 
 
 



Table 9.  Area-weighted SAM WRI values at RM 145.9

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 0.00 2344.78 2227.54 0.00 1375.86 1307.07
5 0.00 2970.05 2821.55 0.00 1742.75 1655.62
15 0.00 4533.23 4306.57 0.00 2659.99 2526.99
25 0.00 4595.76 4365.97 0.00 2696.68 2561.85
50 0.00 4642.66 4410.52 0.00 2724.20 2587.99

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 2512.78 2387.14 1365.14 1296.89
5 3182.85 3023.71 1729.18 1642.72
15 4858.04 4615.13 2639.28 2507.31
25 4925.04 4678.79 2675.68 2541.90
50 4975.30 4726.53 2702.98 2567.84  
 
 
 
 
 



Table 10.  Area-weighted SAM WRI values at RM 154.5

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 271.96 3886.64 3502.59 2467.62 11856.89 8077.39
5 344.49 7644.10 7499.19 3125.65 21564.51 15834.93
15 525.80 17037.74 17490.68 4770.73 45833.56 35228.77
25 431.12 19909.77 20880.79 4046.13 51814.53 40899.22
50 232.69 22462.98 21869.80 2514.67 56162.16 43332.06

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 6455.89 5551.78 10202.01 8362.31
5 11830.91 10913.31 17683.91 15285.94
15 25268.46 24317.14 36388.69 32595.02
25 28894.09 28463.42 40752.46 37507.13
50 31998.90 29751.94 44381.04 39944.19

 
 
 
 
 
 



Table 11.  Area-weighted SAM WRI values at RM 164

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 -490.75 1358.89 900.86 -3768.57 1274.67 -2162.87
5 -621.62 3758.33 3287.93 -4773.53 7194.81 2004.47
15 -948.79 9756.93 9255.59 -7285.91 21995.16 12422.81
25 -1049.14 11661.56 11527.94 -8091.71 26419.98 16944.59
50 -1233.48 13133.70 12064.87 -9577.69 29072.95 18746.43

Steelhead
Juvenile Rearing Smolt Migration

Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 2330.20 1413.91 1611.48 54.18
5 5782.22 4671.74 6157.13 4164.66
15 14412.27 12816.32 17521.25 14440.85
25 16880.28 15761.76 20901.29 18322.57
50 18692.76 16543.99 23493.88 19880.92  
 
 
 
 



Table 12.  Area-weighted SAM WRI values at Cache Slough RM 32.5

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -10.58 -24.56 -40.13 -87.89
5 -13.41 -30.01 -50.83 -108.19
15 -20.46 -43.63 -77.59 -158.92
25 -18.70 -41.38 -73.18 -153.54
50 -14.82 -39.92 -63.03 -150.84

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -35.55 -66.16
5 -42.96 -80.55
15 -61.49 -116.51
25 -57.04 -109.42
50 -54.19 -104.43  
 
 
 
 



Table 13.  Area-weighted SAM WRI values at Cache Slough RM 21.8

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -14.00 -39.10 -99.12 -261.85
5 -17.73 -47.51 -125.55 -321.54
15 -27.07 -68.53 -191.64 -470.77
25 -27.98 -64.93 -199.09 -455.19
50 -29.35 -63.51 -210.68 -450.76

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -69.19 -221.62
5 -83.29 -269.59
15 -118.53 -389.51
25 -110.31 -371.13
50 -106.81 -365.92  
 
 
 
 
 



Table 14.  Area-weighted SAM WRI values at Steamboat Slough RM 16.2

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 23.03 -30.25 76.71 -1319.23
5 29.17 -6.50 97.17 -1356.85
15 44.52 52.89 148.31 -1450.90
25 36.32 254.96 64.03 -516.31
50 19.15 627.66 -107.10 905.90

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 14.95 -1001.05
5 84.89 -939.44
15 259.72 -785.44
25 638.79 113.92
50 1328.39 1491.19  
 
 
 
 



Table 15.  Area-weighted SAM WRI values at Bear River RM 2.4

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -14.39 8.48 -65.85 -27.36
5 -16.98 17.96 -78.06 -17.51
15 -23.48 41.67 -108.59 7.11
25 -21.65 46.69 -101.75 22.46
50 -21.86 44.63 -104.60 25.35

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 14.38 -13.20
5 27.36 -2.67
15 59.82 23.67
25 66.02 37.40
50 62.98 43.18  
 
 
 
 
 
 
 



Table 16.  Area-weighted SAM WRI values at Bear River RM 10.1

Chinook Salmon
Juvenile Rearing Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 2.79 28.21 21.01 42.02
5 8.56 39.32 40.53 66.99
15 22.99 67.11 89.30 129.43
25 26.67 72.15 93.23 142.81
50 28.23 73.37 88.92 144.80

Steelhead
Juvenile Rearing Smolt Migration

Year Winter-Spring Winter-Spring
0 0.00 0.00
1 41.30 42.19
5 56.91 62.60
15 95.94 113.61
25 102.16 123.68
50 103.23 127.95  
 
 
 
 
 



Table 17.  Summary of SAM WRI values for each site with total values for fall and winter flow elevations

Chinook Salmon Year Total WRI (square feet) Total WRI Fall+Winter/Spring

Fall 0 0
Juvenile 1 -13587.04639
Rearing 5 -15594.42327

15 -20612.86547
25 -20011.30691
50 -22487.68296

Winter- 0 0 0
Spring 1 1554.960206 -12032.08619
Juvenile 5 37009.1907 21414.76743
Rearing 15 125644.7669 105031.9015

25 155756.7024 135745.3955
50 175947.3396 153459.6567

Fall 0 0
Smolt 1 -25422.06769
Migration 5 -24089.17676

15 -20756.94943
25 -22685.92133
50 -40230.59578

Winter- 0 0 0
Spring 1 -3337.547396 -28759.61509
Smolt 5 83707.0737 59617.89694
Migration 15 301318.6264 280561.677

25 367966.9267 345281.0054
50 404597.416 364366.8202

Steelhead Year Total WRI (square feet)

Winter- 0 0
Spring 1 8337.298505
Juvenile 5 58451.56209
Rearing 15 183737.2211

25 223254.7752
50 249303.7908

Winter- 0 0
Spring 1 29260.85497
Smolt 5 100565.4708
Migration 15 278827.0102

25 327771.64
50 361093.8435  




