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BiOp SPILL CALACULATIONS

By: Scott Boyd
December 19, 2002

Spill calculations

The calculations of BiOp spill for juvenile fish passages are based methods I have been using for
several years to monitor how well the projects and BPA are implementing juvenile fish spill
based on the instructions given to the projects and BPA by the Corps via teletypes. I have
developed excel spreadsheets that display the actual project spill and calculate the spill specified
for juvenile fish passage (BiOp spill). I display both these values on a graph so that with a quick
glance I can see how the project and BPA are doing.

The functions that [ have developed, to calculate BiOp spill, take into consideration the BiOp
spill requirements, the 120/115% gas cap in effect, the minimum generation requirements, any
major tests that are going on during the spill season, and in some cases the 1% efficiency unit
operating requirements. I am glad to share the code (visual basic) I use. Each project has it’s own
function. Each year I have to modify several of the functions to take in to consideration any
changes in effect for the current year. These changes are usually due to research ongoing at the
project (Like the RSW test at Lower Granite). Sometimes changes are needed due to changing
instructions to the project. For example in 2001 there was a minimum spill level of 15 kcfs set at
The Dalles. I do not always adjust my functions to take care of short tests at projects, like a
three-day spill test, or other short-term regulation changes.

One item to consider when seeing if the projects and BPA are complying with their instructions
is the how the projects operate the spill gates. The spill gates are opened a number of stops.
These stops are a set distance. For example, a stop may be 1 foot. The project can open the gate 1
stop (1 foot) or 2 stops (2 feet) but not 1.5 stops. This means that the project can spill certain
amounts; lets say for example 98 kcfs or 102 kcfs (each additional stop open increases spill 4
kcfs) but not 100 kcfs. So if the spill cap at the project were 100 kcfs the project would spill 98
kefs not 102 kefs, which would be over the spill cap. See the spill patterns in the Fish Passage
Plan for examples of this.

Project specific info for the 2002 spill season.
BON

Spill started 4/10 at 1800. Spill started lower than BiOp spill to protect chum redds. 50 kcfs at
start. 75 kcfs 4/12 1000. Normal spill (including test) started 4/15. Near field spill test 8/25 —
8/30. Spill ended 8/31 2400.

TDA
Spill started 4/10 at 1800. No spill 6/26 and 6/28 for repair of fish release pipe. Spill ended 8/31
2400.



JDA
Spill started 4/10 at 1800. Spill may be adjusted for navigation purposes. Spill ended 8/31 2400.

MCN

Spill started 4/10 at 1800. Spill test 4/11 — 4/12 evening. Spill test 4/15. Spill may be reduced to
help to juvenile fish barge loading. Spill may be reduced for contractors work boat 4/24 —5/1
Spill test 4/25. spill at 0 or reduced to 22 5/2- 5/8 for construction. Cancelled Spill reduced 5/11
for construction. Spill ended 6/20 2400.

IHR
Spill started 4/10 at 1800. Doble test 7/16 — 7/17. 8/21 — 8/31 minimum spill level 20 kcfs 4
hours. 8/23 daytime spill ended and daytime hour changed to 0600.Spill ended 8/31 2400.

LMN
No spill for juvenile fish passage.

LGS
Spill started 4/5 at 1800. 24 hour spill until 5/1. Spill ended 6/20 2400.

LWG

Spill started 4/3 at 1800. 4/9 —4/12 special RSW test. Big RSW test started 4/15 — 6/6. Load
rejection 4/30 - 5/2 no spill 5/25 — 5/26 RSW work. No spill 6/12 day time soft? Spill ended 6/20
2400.



BiOp Spill at Bonneville
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BiOp Spill at John Day
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BiOp Spill at Ice Harbor
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BiOp Spill at Lower Granite
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BiOp Spill at Bonneville

Generation

Generation

Generation

Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill
4/1/2002 159.08 152.38 0.00 0.00 5/22/2002 293.63 169.76 117.17 116.67 7/12/2002 260.80 133.93 120.18 120.42
4/2/2002 175.74 169.04 0.00 0.00 5/23/2002 271.84 114.10 151.13 151.67 7/13/2002 251.45 160.37 84.66 86.67
4/3/2002 143.28 136.54 0.00 0.00 5/24/2002 276.33 118.60 151.04 152.33 7/14/2002 249.30 157.04 85.56 87.29
4/4/2002 137.68 130.98 0.00 0.00 5/25/2002 259.14 115.59 136.85 137.08 7/15/2002 252.02 123.57 121.75 122.29
4/5/2002 135.52 128.82 0.00 0.00 5/26/2002 245.75 146.31 92.74 93.33 7/16/2002 216.66 82.10 127.88 129.58
4/6/2002 126.14 119.44 0.00 0.00 5/27/2002 246.76 147.04 93.03 93.33 7/17/2002 236.04 138.30 91.05 93.75
4/7/2002 127.78 121.09 0.00 0.00 5/28/2002 290.54 180.89 102.94 93.33 7/18/2002 257.37 157.35 93.32 96.04
4/8/2002 161.45 155.12 0.00 0.00 5/29/2002 313.59 177.74 129.13 93.33 7/19/2002 223.33 121.57 95.01 98.13
4/9/2002 157.86 151.16 0.00 0.00 5/30/2002 295.37 163.29 125.44 125.83 7/20/2002 222.53 117.58 98.25 101.04
4/10/2002 183.45 164.15 12.69 12.50 5/31/2002 312.08 185.35 120.04 120.00 7/21/2002 227.23 55.98 164.55 165.31
4/11/2002 213.24 155.08 51.47 50.00 6/1/2002 349.51 208.13 134.67 120.00 7/22/2002 232.23 73.91 151.60 151.25
4/12/2002 204.87 132.80 65.38 69.79 6/2/2002 312.76 135.35 170.70 120.00 7/23/2002 187.94 37.82 143.42 142.50
4/13/2002 230.72 147.45 76.57 75.00 6/3/2002 308.55 157.50 144.44 88.13 7/24/2002 205.70 64.82 134.19 133.33
4/14/2002 252.83 169.97 76.22 75.00 6/4/2002 332.00 141.26 184.05 88.13 7/25/2002 202.34 104.11 91.53 93.33
4/15/2002 270.15 175.28 87.89 78.13 6/5/2002 361.92 148.37 208.04 88.13 7/26/2002 169.27 70.63 91.93 92.11
4/16/2002 345.53 204.58 134.30 102.50 6/6/2002 375.18 158.51 207.05 88.13 7/27/2002 171.69 26.45 138.55 134.38
4/17/2002 348.42 189.82 151.90 140.21 6/7/2002 348.39 175.45 166.23 120.00 7/28/2002 161.95 16.35 138.62 124.97
4/18/2002 324.02 157.98 159.75 159.17 6/8/2002 353.21 163.73 182.61 120.00 7/29/2002 165.61 65.00 95.05 96.98
4/19/2002 310.29 153.23 150.37 151.00 6/9/2002 321.50 163.66 150.86 120.00 7/30/2002 198.10 95.41 95.94 98.32
4/20/2002 283.09 166.02 107.75 107.50 6/10/2002 305.36 180.23 118.45 120.00 7/31/2002 167.46 63.76 97.11 98.69
4/21/2002 301.78 188.33 106.76 106.88 6/11/2002 337.11 176.70 153.72 85.63 8/1/2002 175.90 69.48 99.73 101.17
4/22/2002 259.38 103.66 148.99 150.00 6/12/2002 298.11 177.68 115.28 82.29 8/2/2002 166.57 31.28 128.63 129.91
4/23/2002 271.12 115.54 148.95 150.00 6/13/2002 308.44 183.24 118.49 82.29 8/3/2002 171.19 31.68 132.81 134.49
4/24/2002 278.52 162.97 107.52 106.25 6/14/2002 285.23 181.87 96.65 82.29 8/4/2002 151.18 53.24 91.37 91.22
4/25/2002 252.25 142.10 103.45 106.25 6/15/2002 300.41 187.41 106.29 100.00 8/5/2002 178.92 80.43 91.78 95.41
4/26/2002 242.21 132.94 102.60 103.13 6/16/2002 278.44 170.30 101.45 100.00 8/6/2002 171.43 30.85 133.95 134.73
4/27/2002 245.90 140.28 98.93 100.00 6/17/2002 304.47 174.24 123.52 83.54 8/7/2002 148.67 31.45 110.51 111.95
4/28/2002 199.32 53.67 138.96 135.29 6/18/2002 298.05 183.20 107.82 87.71 8/8/2002 172.41 31.63 133.88 135.51
4/29/2002 205.38 63.34 135.33 135.50 6/19/2002 342.66 186.92 149.06 130.00 8/9/2002 181.57 31.36 143.50 144.87
4/30/2002 240.26 139.75 93.81 95.83 6/20/2002 359.46 189.20 163.60 130.00 8/10/2002 151.99 57.69 87.59 88.96
5/1/2002 230.64 133.74 90.21 91.67 6/21/2002 350.75 187.16 156.87 130.00 8/11/2002 166.27 72.68 86.88 88.10
5/2/2002 213.94 98.48 109.13 110.00 6/22/2002 323.21 184.50 132.01 130.00 8/12/2002 158.61 67.04 84.89 85.46
5/3/2002 251.21 131.46 113.08 114.17 6/23/2002 301.68 196.86 98.11 91.04 8/13/2002 170.32 74.52 89.07 91.25
5/4/2002 244.97 142.95 95.19 96.88 6/24/2002 326.09 206.10 113.24 92.92 8/14/2002 162.30 32.11 123.50 125.61
5/5/2002 247.99 142.14 99.56 102.29 6/25/2002 291.63 191.26 93.66 95.42 8/15/2002 164.27 32.63 124.95 125.73
5/6/2002 210.05 53.80 149.47 150.17 6/26/2002 288.50 188.69 93.12 92.92 8/16/2002 179.03 73.54 98.72 98.52
5/7/2002 239.95 80.65 152.59 153.50 6/27/2002 310.70 187.87 116.38 115.63 8/17/2002 146.41 46.29 93.41 93.09
5/8/2002 265.54 112.17 146.67 147.92 6/28/2002 323.96 169.67 147.95 110.00 8/18/2002 139.15 30.55 101.90 102.45
5/9/2002 212.74 62.11 143.95 145.00 6/29/2002 356.44 182.70 167.04 110.00 8/19/2002 147.25 31.06 109.50 110.55
5/10/2002 198.23 93.75 99.45 101.04 6/30/2002 310.67 192.84 112.40 110.00 8/20/2002 158.27 30.89 120.72 121.60
5/11/2002 223.24 124.08 92.47 93.33 7/1/2002 313.14 139.60 166.78 86.46 8/21/2002 162.20 31.09 124.40 125.49
5/12/2002 198.30 98.79 93.10 93.33 7/2/2002 314.28 160.53 150.82 88.13 8/22/2002 152.45 53.95 91.80 91.08
5/13/2002 220.75 122.42 91.60 95.00 7/3/2002 299.34 153.10 139.51 120.00 8/23/2002 156.59 58.00 91.90 91.69
5/14/2002 205.83 64.43 134.65 135.83 7/4/2002 313.43 181.28 125.55 120.00 8/24/2002 163.33 70.30 86.33 93.55
5/15/2002 215.90 84.80 124.40 125.42 7/5/2002 285.06 190.78 87.59 89.38 8/25/2002 135.78 43.27 85.87 89.39
5/16/2002 208.11 82.54 118.89 120.00 7/6/2002 258.24 164.17 87.35 91.04 8/26/2002 140.78 46.15 87.93 104.08
5/17/2002 221.43 99.38 115.37 115.42 7/7/2002 252.53 156.33 89.48 90.42 8/27/2002 139.42 47.53 85.18 102.71
5/18/2002 227.15 134.38 86.02 86.67 7/8/2002 248.64 155.65 86.29 87.71 8/28/2002 157.71 73.18 77.81 93.93
5/19/2002 229.05 137.50 85.00 85.00 7/9/2002 228.23 111.89 109.66 110.00 8/29/2002 137.88 76.96 54.24 82.03
5/20/2002 232.60 148.45 81.63 81.67 7/10/2002 216.74 94.66 115.37 116.88 8/30/2002 142.61 45.63 89.14 104.60
5/21/2002 268.32 177.73 83.87 81.67 7/11/2002 236.25 106.69 122.78 125.00 8/31/2002 159.45 32.18 120.57 122.23




BiOp Spill at The Dalles

Date Outflow Ge';'forjv“"” Actual Spill | BiOp Spill Date Outflow Ge’,‘:‘f;jv“"" Actual Spill | BiOp Spill Date Outflow Ge';?g’jv""” Actual Spill | BiOp Spill
4/1/2002 153.20 151.05 0.00 0.00 5/22/2002 273.51 176.92 90.63 90.00 7/12/2002 250.91 155.76 89.38 89.72
41212002 168.79 164.91 0.00 0.00 5/23/2002 260.62 154.27 101.83 101.95 7/13/2002 247.32 144.83 97.13 96.99
41312002 140.58 137.44 0.00 0.00 5/24/2002 275.78 160.32 109.75 109.61 7/14/2002 237.00 136.89 94.33 94.72
41412002 133.55 130.35 0.00 0.00 5/25/2002 243.72 141.98 95.96 97.49 7/15/2002 243.95 139.46 98.83 97.58
4/5/2002 131.00 127.85 0.00 0.00 5/26/2002 236.08 137.66 92.58 93.62 7/16/2002 187.56 109.55 7217 75.02
416/2002 118.19 114.92 0.00 0.00 5/27/2002 234.03 143.38 85.00 87.36 7/17/2002 249.81 146.62 97.29 99.93
4/17/2002 109.96 106.42 0.00 0.00 5/28/2002 274.90 181.23 87.96 88.09 7/18/2002 240.75 139.83 95.21 96.30
4/8/2002 163.94 160.30 0.58 0.00 5/29/2002 301.64 215.02 80.83 81.67 7/19/2002 216.75 124.83 86.21 86.70
419/2002 150.88 147.23 0.00 0.00 5/30/2002 288.81 208.04 75.00 75.00 7/20/2002 211.58 126.26 79.67 84.63
4/10/2002 171.85 152.95 15.25 18.58 5/31/2002 299.68 219.09 75.00 75.00 7/21/2002 222.28 129.28 87.17 88.91
4/11/2002 182.50 105.38 72.42 73.00 6/1/2002 345.19 240.38 99.17 75.00 712212002 233.54 134.68 93.08 93.42
4/12/2002 179.16 103.50 70.17 71.66 6/2/2002 313.22 142.03 165.42 75.00 7/23/2002 191.40 109.42 76.33 76.56
4/13/2002 211.67 121.85 84.17 84.67 6/3/2002 305.13 176.79 122.50 93.61 7/24/2002 199.85 114.20 79.63 79.94
4/14/2002 205.77 119.04 81.08 82.31 6/4/2002 333.71 199.79 128.33 120.00 7/25/2002 182.60 105.03 71.92 73.04
4/15/2002 262.30 150.26 107.46 104.43 6/5/2002 372.94 168.43 198.54 115.83 7/26/2002 150.59 85.34 59.42 60.24
4/16/2002 334.75 203.98 125.00 125.00 6/6/2002 374.44 189.50 17917 110.00 7/27/2002 154.00 90.39 57.83 61.60
4/17/2002 339.69 205.58 128.33 128.47 6/7/2002 337.35 189.41 142.29 110.00 7/28/2002 143.00 86.05 51.04 57.20
4/18/2002 315.69 185.98 123.88 125.34 6/8/2002 364.93 214.28 145.00 110.00 7/29/2002 178.08 105.80 66.50 71.23
4/19/2002 291.50 169.70 116.21 116.60 6/9/2002 329.83 184.95 139.17 110.00 7/30/2002 183.98 108.62 69.46 73.59
4/20/2002 275.13 160.42 109.00 110.05 6/10/2002 288.58 174.18 108.75 109.02 7/31/2002 162.13 93.69 62.42 64.85
4/21/2002 280.55 163.36 111.29 112.22 6/11/2002 340.77 225.12 110.00 109.83 8/1/2002 163.89 94.32 63.67 65.56
412212002 249.21 145.33 98.17 99.68 6/12/2002 289.45 183.40 99.83 101.18 8/2/2002 155.57 91.13 58.67 62.23
4/23/2002 266.70 159.53 107.33 106.68 6/13/2002 303.20 200.88 96.67 95.08 8/3/2002 167.60 96.20 65.50 67.04
4/24/2002 258.93 149.98 103.04 103.57 6/14/2002 268.35 176.80 85.83 85.39 8/4/2002 139.61 80.65 53.00 55.85
4/25/2002 239.00 139.48 94.00 95.60 6/15/2002 286.83 201.06 80.00 80.00 8/5/2002 159.55 93.06 62.50 63.82
4126/2002 217.94 126.17 86.00 86.47 6/16/2002 249.29 159.83 83.75 84.11 8/6/2002 154.75 90.43 61.67 61.90
4/127/2002 229.15 141.25 82.13 82.21 6/17/2002 303.24 202.88 94.58 95.42 8/7/2002 149.25 85.79 59.75 59.70
4/28/2002 169.19 97.58 68.58 67.68 6/18/2002 301.00 193.53 101.88 102.08 8/8/2002 168.38 96.63 66.92 67.35
4129/2002 208.85 123.27 79.75 81.98 6/19/2002 336.60 225.76 105.00 105.00 8/9/2002 170.11 99.50 67.46 68.05
4/30/2002 228.03 134.01 88.38 89.93 6/20/2002 355.84 239.42 110.83 107.08 8/10/2002 139.81 78.43 55.42 55.92
5/1/2002 210.02 122.39 81.79 83.01 6/21/2002 354.38 234.37 114.17 110.00 8/11/2002 148.70 85.34 57.83 59.48
5/2/2002 196.30 113.69 76.96 78.39 6/22/2002 312.28 196.65 110.00 110.00 8/12/2002 150.25 85.69 58.67 60.10
5/3/2002 246.05 148.79 91.17 91.51 6/23/2002 291.14 174.80 110.50 110.82 8/13/2002 159.89 91.51 62.67 63.96
5/4/2002 229.13 133.71 89.71 90.43 6/24/2002 322.70 201.28 115.71 116.44 8/14/2002 147.21 85.14 56.17 58.88
5/5/2002 213.78 123.45 84.50 85.51 6/25/2002 279.62 165.86 108.04 109.27 8/15/2002 161.63 92.95 62.83 64.65
5/6/2002 215.86 125.31 84.83 86.34 6/26/2002 277.96 196.88 75.13 104.70 8/16/2002 160.18 90.05 64.42 64.07
5/7/2002 234.66 135.26 93.75 93.56 6/27/2002 303.64 194.93 103.00 102.43 8/17/2002 128.38 72.27 50.33 51.35
5/8/2002 252.28 149.23 97.33 97.62 6/28/2002 327.62 188.22 133.67 99.54 8/18/2002 12411 71.92 46.42 49.65
5/9/2002 209.03 124.30 78.96 83.61 6/29/2002 354.03 182.34 166.04 100.00 8/19/2002 136.58 79.89 50.92 54.63
5/10/2002 187.84 111.31 70.75 75.14 6/30/2002 291.97 187.53 98.54 99.99 8/20/2002 150.01 85.13 59.17 60.00
5/11/2002 206.90 120.63 81.21 82.76 7/1/2002 316.38 137.67 173.00 99.56 8/21/2002 159.41 90.18 63.33 63.76
5/12/2002 174.47 100.05 68.71 69.79 71212002 315.60 184.26 125.63 99.90 8/22/2002 151.80 86.74 59.54 60.72
5/13/2002 206.02 119.91 80.21 82.41 71312002 303.31 180.25 117.29 100.00 8/23/2002 131.99 74.01 52.08 52.80
5/14/2002 201.41 116.73 79.25 80.56 71412002 311.55 205.84 100.00 100.00 8/24/2002 147.70 83.43 58.50 59.08
5/15/2002 211.18 123.22 82.00 84.47 7/5/2002 259.75 153.08 101.08 100.57 8/25/2002 123.26 68.78 48.71 49.31
5/16/2002 186.59 107.15 73.67 74.64 7/6/2002 259.66 154.91 98.92 99.61 8/26/2002 140.06 79.08 55.21 56.02
5/17/2002 224.70 134.28 85.50 89.88 71712002 234.60 142.62 86.33 88.68 8/27/2002 141.12 79.68 55.67 56.45
5/18/2002 202.50 120.68 76.04 81.00 7/8/2002 225.98 133.94 86.33 87.00 8/28/2002 139.48 78.58 55.13 55.79
5/19/2002 214.21 125.54 82.83 85.69 7/9/2002 212.53 125.54 81.33 82.83 8/29/2002 125.89 70.82 49.42 50.36
5/20/2002 220.92 131.00 84.21 84.91 7/10/2002 206.89 120.98 80.17 80.72 8/30/2002 129.44 72.88 50.79 51.78
5/21/2002 256.56 164 45 86.33 85.00 7/11/2002 23288 142 30 85.00 8555 8/31/2002 13994 7917 54.88 5598




BiOp Spill at John Day

Generation

Generation

Generation

Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill
4/1/2002 152.87 151.57 0.00 0.00 5/22/2002 276.72 214.94 59.68 53.41 7/12/2002 257.75 193.76 62.76 59.78
4/2/2002 170.79 169.34 0.00 0.00 5/23/2002 270.75 191.95 77.20 70.97 7/13/2002 255.10 163.07 90.56 92.24
4/3/2002 140.96 139.66 0.00 0.00 5/24/2002 275.18 197.18 76.09 69.95 7/14/2002 245.78 171.25 73.08 73.74
4/4/2002 131.61 130.39 0.00 0.00 5/25/2002 246.37 170.83 74.00 67.57 7/15/2002 240.15 179.50 59.05 47.73
4/5/2002 131.15 129.93 0.00 0.00 5/26/2002 238.92 148.23 89.77 90.46 7/16/2002 190.56 138.70 50.49 49.96
4/6/2002 119.26 117.78 0.00 0.00 5/27/2002 246.58 174.80 70.47 70.81 7/17/2002 257.26 165.88 90.15 92.55
4/7/2002 109.10 107.55 0.00 0.00 5/28/2002 284.73 206.53 77.25 76.90 7/18/2002 244.95 170.93 72.48 73.48
4/8/2002 165.39 164.06 0.00 0.00 5/29/2002 305.87 224.29 80.12 81.30 7/19/2002 212.43 149.67 61.38 63.73
4/9/2002 150.83 149.38 0.00 0.00 5/30/2002 303.03 218.96 82.63 50.88 7/20/2002 221.78 154.84 65.57 66.53
4/10/2002 177.76 149.12 27.17 27.63 5/31/2002 305.23 211.93 92.13 71.04 7/21/2002 225.54 177.39 46.61 47.60
4/11/2002 180.80 126.23 53.57 54.31 6/1/2002 359.18 241.60 116.21 71.04 7/22/2002 230.08 170.29 58.49 59.46
4/12/2002 183.55 133.58 48.95 49.34 6/2/2002 308.73 152.43 154.74 71.04 7/23/2002 202.75 147.33 54.34 54.72
4/13/2002 214.38 163.73 48.94 49.25 6/3/2002 312.60 169.44 141.62 112.94 7/24/2002 199.92 148.48 50.06 50.06
4/14/2002 207.25 156.50 49.46 50.00 6/4/2002 342.60 188.52 152.79 102.78 7/25/2002 183.27 116.59 65.30 66.38
4/15/2002 271.39 190.83 79.13 50.00 6/5/2002 377.60 180.22 195.92 113.28 7/26/2002 151.23 105.06 44.64 45.37
4/16/2002 350.48 239.41 109.94 52.50 6/6/2002 376.73 189.61 185.67 113.02 7/27/2002 159.80 129.32 28.87 29.44
4/17/2002 345.27 246.24 97.57 55.00 6/7/2002 348.05 200.41 146.33 56.53 7/28/2002 141.37 97.17 42.68 42.44
4/18/2002 319.65 244.20 74.23 54.50 6/8/2002 376.26 209.76 165.18 66.46 7/29/2002 176.88 111.70 63.88 64.99
4/19/2002 295.65 240.13 54.04 54.00 6/9/2002 341.28 207.21 132.63 66.46 7/30/2002 187.53 130.74 55.33 56.26
4/20/2002 283.31 191.50 90.35 91.47 6/10/2002 295.20 221.28 72.54 66.46 7/31/2002 168.62 117.30 49.60 50.59
4/21/2002 280.08 195.42 83.03 83.98 6/11/2002 349.68 224.06 124.32 118.24 8/1/2002 162.96 114.04 47.35 48.89
4/22/2002 257.97 205.48 51.12 49.89 6/12/2002 298.67 207.89 89.40 89.60 8/2/2002 163.03 125.22 36.28 36.18
4/23/2002 281.31 218.03 62.10 62.50 6/13/2002 314.72 226.61 86.81 85.21 8/3/2002 166.66 115.16 49.98 50.30
4/24/2002 262.61 169.23 92.03 91.57 6/14/2002 278.32 201.44 75.48 75.53 8/4/2002 143.30 89.00 52.53 54.00
4/25/2002 243.15 167.54 74.31 72.93 6/15/2002 297.44 219.28 76.72 48.93 8/5/2002 163.90 113.97 48.41 49.17
4/26/2002 226.61 157.79 67.46 67.70 6/16/2002 262.17 188.01 72.74 66.46 8/6/2002 155.94 120.39 34.32 34.95
4/27/2002 228.42 160.15 66.66 68.53 6/17/2002 303.82 200.15 102.21 100.85 8/7/2002 150.08 105.23 43.34 43.83
4/28/2002 181.30 137.42 42.32 36.04 6/18/2002 310.88 225.97 83.63 84.14 8/8/2002 174.87 117.58 55.68 55.83
4/29/2002 214.70 148.08 65.17 64.87 6/19/2002 358.62 277.50 79.79 51.46 8/9/2002 170.61 124.25 45.07 46.19
4/30/2002 234.50 146.43 86.63 87.19 6/20/2002 370.20 257.03 111.88 65.83 8/10/2002 142.13 88.56 51.88 51.88
5/1/2002 211.51 148.11 61.96 63.45 6/21/2002 363.92 257.14 105.41 64.67 8/11/2002 149.90 104.64 43.89 44.97
5/2/2002 203.73 164.00 38.26 38.60 6/22/2002 313.45 242.47 69.12 64.17 8/12/2002 148.05 103.34 43.32 44.41
5/3/2002 247.86 188.26 57.58 56.25 6/23/2002 298.17 194.92 101.80 103.25 8/13/2002 162.97 112.50 48.86 48.89
5/4/2002 236.43 146.97 88.02 87.90 6/24/2002 325.03 228.21 95.44 96.72 8/14/2002 147.74 116.71 29.56 30.02
5/5/2002 219.50 153.03 65.03 65.85 6/25/2002 286.66 202.47 82.80 86.00 8/15/2002 165.53 118.92 45.10 47.08
5/6/2002 216.21 163.06 51.32 50.96 6/26/2002 293.90 209.00 83.30 88.14 8/16/2002 158.56 103.98 53.27 55.05
5/7/2002 241.18 168.54 71.25 71.82 6/27/2002 316.20 227.95 86.81 52.57 8/17/2002 124.31 85.62 37.27 37.29
5/8/2002 257.58 181.20 74.93 74.52 6/28/2002 337.83 186.55 149.92 68.75 8/18/2002 128.63 97.02 30.18 30.20
5/9/2002 204.06 142.74 59.95 63.72 6/29/2002 355.78 222.85 131.52 68.75 8/19/2002 132.69 92.00 38.93 39.65
5/10/2002 199.24 129.50 68.42 75.84 6/30/2002 301.05 160.41 139.17 68.75 8/20/2002 157.79 112.88 43.69 43.94
5/11/2002 212.20 147.97 63.03 63.66 7/1/2002 316.95 189.71 125.85 110.22 8/21/2002 158.94 110.15 47.25 47.42
5/12/2002 170.75 118.32 50.93 51.23 7/2/2002 327.43 224.84 101.18 87.48 8/22/2002 149.89 94.96 53.68 54.52
5/13/2002 209.84 147.73 60.45 62.95 7/3/2002 313.26 234.12 78.05 55.80 8/23/2002 139.14 95.82 41.83 41.74
5/14/2002 205.90 158.38 46.08 45.97 7/4/2002 320.73 160.06 159.00 72.91 8/24/2002 145.08 100.71 42.84 43.53
5/15/2002 219.06 155.80 61.74 56.18 7/5/2002 268.78 170.10 97.36 97.75 8/25/2002 118.08 81.16 35.69 35.43
5/16/2002 194.28 132.72 59.68 55.16 7/6/2002 262.40 186.98 73.89 74.42 8/26/2002 141.29 109.68 30.15 30.67
5/17/2002 225.24 153.70 70.32 64.32 7/7/2002 245.01 173.65 69.98 71.42 8/27/2002 142.25 99.33 41.47 42.00
5/18/2002 205.04 124.89 78.65 79.64 7/8/2002 229.93 161.48 67.06 68.98 8/28/2002 141.97 111.17 29.28 29.85
5/19/2002 220.09 153.29 65.16 66.03 7/9/2002 214.65 151.28 62.04 40.38 8/29/2002 126.31 106.38 18.83 19.18
5/20/2002 228.88 160.40 67.14 68.60 7/10/2002 209.27 147.08 60.93 51.82 8/30/2002 129.84 102.35 26.25 25.77
5/21/2002 262.26 184.07 76.90 78.57 7/11/2002 243.89 186.31 56.06 58.28 8/31/2002 137.16 95.34 43.06 40.94




BiOp Spill at McNary

Generation

Generation

Generation

Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill
4/1/2002 137.95 133.25 0.00 0.00 5/22/2002 269.10 157.10 107.29 73.75 7/12/2002 248.07 166.26 77.11 0.00
4/2/2002 149.23 144.40 0.13 0.00 5/23/2002 273.23 155.14 113.39 82.50 7/13/2002 267.81 165.83 97.28 0.00
4/3/2002 127.91 123.21 0.00 0.00 5/24/2002 266.03 150.18 111.15 90.00 7/14/2002 263.63 164.67 94.25 0.00
4/4/2002 121.80 117.10 0.00 0.00 5/25/2002 241.81 133.99 103.12 87.50 7/15/2002 219.62 159.85 55.06 0.00
4/5/2002 114.74 110.04 0.00 0.00 5/26/2002 230.67 126.65 99.32 86.25 7/16/2002 215.40 160.85 49.87 0.00
4/6/2002 121.81 117.11 0.00 0.00 5/27/2002 268.41 143.97 119.74 88.75 7/17/2002 258.71 168.55 85.45 0.00
4/7/2002 117.88 113.18 0.00 0.00 5/28/2002 276.28 156.71 114.87 90.00 7/18/2002 242.59 166.15 71.74 0.00
4/8/2002 145.59 140.89 0.00 0.00 5/29/2002 295.08 157.05 133.33 82.50 7/19/2002 205.30 164.66 35.98 0.00
4/9/2002 138.25 133.55 0.00 0.00 5/30/2002 294.76 167.31 122.75 80.00 7/20/2002 232.26 166.89 60.68 0.00
4/10/2002 154.00 120.72 28.58 29.22 5/31/2002 322.21 168.08 149.44 80.00 7/21/2002 225.89 165.00 56.18 0.00
4/11/2002 169.62 104.33 60.59 60.20 6/1/2002 345.22 169.52 171.00 77.50 7/22/2002 226.59 155.53 66.38 0.00
4/12/2002 173.41 103.18 65.53 65.89 6/2/2002 300.37 166.25 129.42 75.00 7/23/2002 209.78 151.83 53.28 0.00
4/13/2002 213.93 138.07 71.15 72.50 6/3/2002 313.13 168.78 139.64 75.00 7/24/2002 195.73 154.31 36.72 0.00
4/14/2002 199.81 119.52 75.58 75.75 6/4/2002 358.34 160.46 193.18 72.50 7/25/2002 191.40 160.19 26.52 0.00
4/15/2002 267.63 128.06 134.86 76.50 6/5/2002 376.94 150.74 221.50 70.00 7/26/2002 158.13 149.39 4.04 0.00
4/16/2002 319.23 163.35 151.18 78.25 6/6/2002 374.04 157.72 211.62 70.00 7/27/2002 161.69 150.28 6.69 0.00
4/17/2002 320.51 160.60 152.97 82.50 6/7/2002 344.81 155.97 184.14 70.00 7/28/2002 153.52 139.42 9.39 0.00
4/18/2002 301.02 148.92 147.41 85.00 6/8/2002 370.77 153.28 212.78 70.00 7/29/2002 169.51 150.53 14.40 0.00
4/19/2002 296.28 153.28 138.31 86.25 6/9/2002 332.63 164.43 163.50 70.00 7/30/2002 180.79 151.83 24.24 0.00
4/20/2002 282.38 143.90 133.78 87.50 6/10/2002 294.66 161.53 128.43 70.00 7/31/2002 175.11 142.08 28.32 0.00
4/21/2002 265.20 143.02 117.48 87.50 6/11/2002 338.73 165.35 168.68 73.75 8/1/2002 165.34 156.27 4.36 0.00
4/22/2002 261.93 142.65 114.58 87.50 6/12/2002 297.81 147.86 145.25 77.50 8/2/2002 160.48 155.78 0.00 0.00
4/23/2002 274.95 138.36 131.89 88.75 6/13/2002 308.30 159.80 143.80 76.25 8/3/2002 160.31 155.61 0.00 0.00
4/24/2002 257.82 123.51 129.60 91.25 6/14/2002 281.82 155.84 121.28 75.00 8/4/2002 160.85 156.15 0.00 0.00
4/25/2002 240.47 123.52 112.25 92.40 6/15/2002 306.08 166.58 134.81 75.00 8/5/2002 150.11 145.41 0.00 0.00
4/26/2002 232.25 125.83 101.72 89.65 6/16/2002 271.03 168.28 98.05 72.50 8/6/2002 142.84 138.14 0.00 0.00
4/27/2002 205.23 106.70 93.83 82.96 6/17/2002 297.69 151.92 141.07 71.25 8/7/2002 149.27 144.54 0.00 0.00
4/28/2002 187.13 105.40 77.03 74.98 6/18/2002 328.16 156.80 166.65 72.50 8/8/2002 170.43 165.73 0.00 0.00
4/29/2002 217.24 132.96 79.58 78.84 6/19/2002 345.71 161.55 179.46 72.50 8/9/2002 168.15 163.45 0.00 0.00
4/30/2002 224.79 132.77 87.33 77.27 6/20/2002 361.10 167.70 188.70 72.50 8/10/2002 147.04 142.34 0.00 0.00
5/1/2002 211.05 130.19 76.17 62.08 6/21/2002 350.62 169.31 176.61 0.00 8/11/2002 146.48 141.78 0.00 0.00
5/2/2002 214.73 159.85 50.18 50.00 6/22/2002 323.10 168.64 149.76 0.00 8/12/2002 154.71 150.01 0.00 0.00
5/3/2002 224.73 161.04 59.00 47.50 6/23/2002 305.15 165.48 134.97 0.00 8/13/2002 159.46 154.76 0.00 0.00
5/4/2002 239.44 166.46 68.28 52.50 6/24/2002 300.00 166.28 129.02 0.00 8/14/2002 156.82 152.12 0.00 0.00
5/5/2002 217.49 155.93 56.86 57.00 6/25/2002 295.70 169.07 121.93 0.00 8/15/2002 157.16 152.46 0.00 0.00
5/6/2002 212.44 142.78 64.95 61.50 6/26/2002 308.10 167.66 135.73 0.00 8/16/2002 158.25 153.55 0.00 0.00
5/7/2002 241.44 148.77 87.97 66.50 6/27/2002 312.56 167.88 139.98 0.00 8/17/2002 125.62 120.92 0.00 0.00
5/8/2002 247.33 164.20 78.43 71.50 6/28/2002 344.05 157.97 181.38 0.00 8/18/2002 126.13 121.43 0.00 0.00
5/9/2002 201.75 123.88 73.17 74.00 6/29/2002 344.23 166.26 173.27 0.00 8/19/2002 127.67 122.97 0.00 0.00
5/10/2002 196.32 119.66 71.96 71.50 6/30/2002 304.84 168.18 131.96 0.00 8/20/2002 158.41 153.71 0.00 0.00
5/11/2002 207.98 136.13 67.16 69.00 7/1/2002 308.64 164.46 139.48 0.00 8/21/2002 145.61 140.91 0.00 0.00
5/12/2002 156.31 100.84 50.77 52.50 7/2/2002 332.06 169.93 157.43 0.00 8/22/2002 151.76 147.06 0.00 0.00
5/13/2002 213.57 131.18 77.68 66.50 7/3/2002 321.98 167.83 149.45 0.00 8/23/2002 159.09 154.39 0.00 0.00
5/14/2002 210.01 137.94 67.37 65.75 7/4/2002 313.00 167.41 140.89 0.00 8/24/2002 129.25 124.55 0.00 0.00
5/15/2002 211.57 144.80 62.06 62.50 7/5/2002 248.75 167.38 76.67 0.00 8/25/2002 122.14 117.44 0.00 0.00
5/16/2002 202.30 137.57 60.01 60.00 7/6/2002 259.90 168.33 86.87 0.00 8/26/2002 142.50 137.80 0.00 0.00
5/17/2002 216.79 143.55 68.54 65.00 7/7/2002 248.98 168.64 75.63 0.00 8/27/2002 134.11 129.41 0.00 0.00
5/18/2002 208.40 133.86 69.84 71.25 7/8/2002 239.83 168.20 66.93 0.00 8/28/2002 142.78 138.08 0.00 0.00
5/19/2002 209.00 133.43 70.88 71.25 7/9/2002 203.95 162.69 36.56 0.00 8/29/2002 140.18 135.48 0.00 0.00
5/20/2002 226.43 148.57 73.16 71.25 7/10/2002 204.49 163.05 36.73 0.00 8/30/2002 131.19 126.49 0.00 0.00
5/21/2002 276.54 163.83 108.00 72.50 7/11/2002 259.84 164.95 90.17 0.00 8/31/2002 138.95 134.25 0.00 0.00




BiOp Spill at lce Harbor

Date Outflow Ge',‘:'fo'jv““” Actual Spill | BiOp Spill Date Outflow Ge’;‘fgjv“"” Actual Spill | Biop Spill Date Outflow Ge';‘?;:’“"” Actual Spill | BiOp Spill
4/1/2002 77.58 76.76 0.00 0.00 5/22/2002 11217 41.30 69.98 69.87 7/12/2002 46.49 10.21 35.48 35.97
4/2/2002 84.35 83.79 0.00 0.00 5/23/2002 105.69 34.44 70.14 69.38 7/13/2002 43.80 7.03 35.90 36.62
41312002 65.66 64.97 0.00 0.00 5/24/2002 111.79 40.08 70.66 70.48 7/14/2002 39.94 7.26 31.89 32.15
41412002 54.34 53.71 0.00 0.00 5/25/2002 90.89 27.53 62.57 63.18 7/15/2002 39.73 5.42 33.59 34.01
4/5/2002 55.06 54.31 0.00 0.00 5/26/2002 88.66 20.14 67.60 67.36 7/16/2002 39.03 7.50 30.66 34.08
4/6/2002 69.47 68.84 0.00 0.00 5/27/2002 95.46 26.91 67.56 66.88 7/17/2002 40.85 6.58 33.22 35.95
417/2002 67.20 66.50 0.00 0.00 5/28/2002 95.92 34.16 61.13 60.99 7/18/2002 40.65 5.37 34.36 35.35
4/8/2002 68.69 67.94 0.00 0.00 5/29/2002 113.60 42.92 69.49 69.38 7/19/2002 34.84 7.01 26.85 27.64
4/9/2002 76.20 75.45 0.00 0.00 5/30/2002 117.36 45.34 70.95 69.96 7/20/2002 35.90 6.09 28.75 31.02
4/10/2002 80.09 58.73 20.73 21.08 5/31/2002 140.33 65.77 74.02 71.13 7/21/2002 32.72 4.76 27.00 27.84
4/11/2002 83.95 26.33 57.01 57.28 6/1/2002 136.53 63.33 72.08 70.13 7/22/2002 36.07 13.00 22.38 31.20
4/12/2002 74.68 22.00 51.87 51.71 6/2/2002 132.13 29.05 102.15 69.29 7/23/2002 31.63 5.90 24.99 26.75
4/13/2002 80.68 22.18 57.82 56.74 6/3/2002 137.17 47.32 89.10 69.29 7/24/2002 37.08 5.56 30.57 32.08
4/14/2002 100.05 32.62 66.55 65.16 6/4/2002 117.64 31.00 85.75 66.80 7/25/2002 34.70 5.03 28.48 29.82
4/15/2002 129.69 49.60 79.40 67.79 6/5/2002 116.65 26.94 89.04 67.92 7/26/2002 34.74 5.03 28.78 29.86
4/16/2002 122.46 51.05 70.79 70.08 6/6/2002 109.52 25.53 83.11 66.15 7/27/2002 26.55 484 20.64 21.68
4/17/2002 108.02 34.88 72.46 70.85 6/7/2002 108.21 33.09 74.41 67.68 7/28/2002 34.56 5.03 28.71 29.68
4/18/2002 93.83 26.36 66.98 66.69 6/8/2002 100.79 32.53 67.58 63.72 7/29/2002 31.52 4.88 25.72 26.65
4/19/2002 89.15 27.97 60.69 60.98 6/9/2002 93.10 21.13 71.29 64.03 7/30/2002 33.77 4.83 27.95 28.62
4/20/2002 81.40 19.42 61.43 61.56 6/10/2002 75.76 16.62 58.48 58.16 7/31/2002 32.20 4.76 26.26 27.30
4/21/2002 75.73 17.24 58.00 58.33 6/11/2002 84.90 20.82 63.26 61.95 8/1/2002 27.18 5.01 21.11 22.30
4/22/2002 70.03 11.74 57.40 57.75 6/12/2002 75.07 23.45 50.79 52.31 8/2/2002 30.55 477 24.87 25.68
4/23/2002 80.57 19.88 59.81 60.16 6/13/2002 79.89 21.81 57.31 57.79 8/3/2002 28.00 4.88 22.33 23.13
4124/2002 77.16 19.71 56.57 57.08 6/14/2002 76.90 19.15 56.98 57.15 8/4/2002 30.30 4.80 24.88 25.42
4/25/2002 68.95 15.72 52.43 53.02 6/15/2002 76.88 18.36 57.58 55.27 8/5/2002 32.12 4.76 26.25 27.25
4/26/2002 63.36 15.20 47.42 47.58 6/16/2002 84.38 22.66 60.78 61.24 8/6/2002 31.66 4.80 26.10 26.78
4/27/2002 65.19 13.76 50.74 51.23 6/17/2002 97.69 31.80 65.15 64.68 8/7/2002 30.93 4.79 25.26 26.05
4/28/2002 59.92 7.73 51.41 51.68 6/18/2002 96.85 33.35 62.69 63.14 8/8/2002 26.58 476 20.93 21.70
4/29/2002 68.55 11.21 56.65 57.08 6/19/2002 99.17 30.34 68.01 67.35 8/9/2002 31.99 4.90 26.48 27.12
4/30/2002 48.86 9.69 38.30 38.65 6/20/2002 91.65 24.78 65.88 65.24 8/10/2002 32.08 4.80 26.37 27.20
5/1/2002 69.85 12.39 56.53 57.15 6/21/2002 87.98 27.03 60.15 59.07 8/11/2002 35.99 4.92 29.76 31.09
5/2/2002 74.97 17.62 56.57 56.93 6/22/2002 83.48 19.33 63.18 63.63 8/12/2002 34.70 478 29.06 29.76
5/3/2002 73.23 11.98 60.25 59.66 6/23/2002 91.44 27.76 62.96 63.14 8/13/2002 31.66 487 25.87 26.66
5/4/2002 88.00 22.24 65.08 63.25 6/24/2002 92.26 29.86 61.65 61.10 8/14/2002 37.37 4.83 31.65 32.50
5/5/2002 78.96 17.83 60.25 60.35 6/25/2002 94.35 32.79 60.77 60.97 8/15/2002 33.53 5.02 27.70 28.65
5/6/2002 76.80 17.50 58.17 58.76 6/26/2002 84.70 31.10 52.61 52.82 8/16/2002 42.80 4.80 37.30 37.78
5/7/2002 76.60 21.17 54.77 55.30 6/27/2002 83.86 21.95 61.22 55.07 8/17/2002 33.73 4.90 27.69 28.85
5/8/2002 71.62 14.76 55.67 56.31 6/28/2002 82.16 15.78 65.57 60.82 8/18/2002 36.44 4.76 30.61 31.15
5/9/2002 60.50 8.67 50.69 50.97 6/29/2002 87.24 16.30 70.01 63.24 8/19/2002 24.37 4.72 18.70 19.50
5/10/2002 60.40 9.01 50.45 51.07 6/30/2002 80.98 17.64 62.46 60.80 8/20/2002 33.21 478 27.48 28.33
5/11/2002 61.43 9.78 50.58 51.02 7/1/2002 68.75 15.26 52.48 52.47 8/21/2002 27.54 5.09 21.39 22.67
5/12/2002 57.92 10.61 46.29 46.83 7/2/12002 66.37 8.94 56.57 56.37 8/22/2002 32.60 4.76 26.96 27.73
5/13/2002 55.19 8.74 45.64 46.38 7/3/2002 50.70 9.76 39.95 40.56 8/23/2002 41.01 4.84 35.42 36.13
5/14/2002 70.08 14.39 54.74 55.32 7/4/2002 53.85 9.63 43.18 43.57 8/24/2002 39.78 4.86 33.97 34.90
5/15/2002 70.28 15.27 54.00 54.52 7/5/12002 50.79 9.17 40.61 41.13 8/25/2002 27.53 13.14 13.50 13.80
5/16/2002 71.36 15.52 5515 55.38 7/6/2002 47.57 7.07 39.48 4111 8/26/2002 30.47 13.54 16.23 16.45
5/17/2002 67.19 16.13 49.93 50.74 7/7/12002 43.55 9.16 33.33 33.97 8/27/2002 31.52 18.40 12.36 12.62
5/18/2002 72.90 12.35 59.33 59.83 7/8/12002 39.69 8.45 30.18 30.75 8/28/2002 29.74 14.72 14.36 14.64
5/19/2002 80.16 15.18 64.22 63.50 7/9/2002 48.02 9.57 37.39 38.75 8/29/2002 32.45 17.22 14.43 14.64
5/20/2002 101.74 34.27 66.41 66.68 7/10/2002 39.61 7.39 31.16 33.02 8/30/2002 29.25 15.28 12.98 13.47
5/21/2002 111,14 4211 68.16 69.65 7/11/2002 4857 618 11.32 12.38 8/31/2002 29.65 12.59 1619 16.65




BiOp Spill at Little Goose

Generation

Generation

Generation

Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill
4/1/2002 73.62 73.16 0.00 0.00 5/22/2002 108.96 88.99 19.25 19.00 7/12/2002 42.83 18.51 23.60 0.00
4/2/2002 73.23 72.58 0.00 0.00 5/23/2002 99.43 79.85 18.88 19.00 7/13/2002 41.25 30.85 9.40 0.00
4/3/2002 61.12 60.66 0.00 0.00 5/24/2002 104.33 83.07 20.61 20.25 7/14/2002 37.03 36.45 0.00 0.00
4/4/2002 51.40 50.69 0.00 0.00 5/25/2002 89.64 68.33 20.58 20.25 7/15/2002 35.10 23.16 11.17 0.00
4/5/2002 52.48 40.03 11.99 12.14 5/26/2002 81.77 61.95 19.36 19.00 7/16/2002 36.14 30.27 5.10 0.00
4/6/2002 63.61 15.81 47.34 47.03 5/27/2002 86.14 66.10 19.27 19.00 7/17/2002 37.99 37.22 0.00 0.00
4/7/2002 66.15 19.92 45.71 45.25 5/28/2002 92.38 72.48 19.19 19.00 7/18/2002 36.37 35.72 0.00 0.00
4/8/2002 67.01 20.39 45.97 45.10 5/29/2002 108.49 88.79 19.03 18.50 7/19/2002 32.41 31.88 0.00 0.00
4/9/2002 69.27 24.86 43.86 42.60 5/30/2002 116.68 97.19 18.78 18.50 7/20/2002 31.19 30.54 0.00 0.00
4/10/2002 74.00 33.68 39.73 39.33 5/31/2002 135.72 106.90 28.18 19.00 7/21/2002 33.15 32.56 0.00 0.00
4/11/2002 75.22 35.94 38.48 37.96 6/1/2002 130.89 102.11 28.14 19.00 7/22/2002 32.55 32.08 0.00 0.00
4/12/2002 69.11 32.80 35.78 34.88 6/2/2002 126.26 61.78 64.08 19.00 7/23/2002 30.61 29.90 0.00 0.00
4/13/2002 75.98 44.89 30.54 31.25 6/3/2002 130.56 91.93 37.97 19.00 7/24/2002 31.71 31.06 0.00 0.00
4/14/2002 89.61 55.85 33.10 33.00 6/4/2002 114.31 74.37 39.35 19.00 7/25/2002 32.18 31.59 0.00 0.00
4/15/2002 120.14 85.96 33.64 33.75 6/5/2002 110.18 45.93 63.61 19.00 7/26/2002 30.48 29.77 0.00 0.00
4/16/2002 111.97 75.13 36.18 37.50 6/6/2002 103.00 38.40 64.07 19.00 7/27/2002 25.68 25.09 0.00 0.00
4/17/2002 97.48 53.04 43.86 43.21 6/7/2002 102.52 61.02 40.85 19.00 7/28/2002 30.07 29.54 0.00 0.00
4/18/2002 85.59 36.61 48.33 48.63 6/8/2002 98.28 69.24 28.50 19.00 7/29/2002 29.26 28.55 0.00 0.00
4/19/2002 81.56 32.85 48.21 48.31 6/9/2002 86.76 61.93 24.26 19.00 7/30/2002 27.31 26.53 0.00 0.00
4/20/2002 74.52 29.64 44.30 43.75 6/10/2002 72.35 52.33 19.44 19.00 7/31/2002 30.59 30.06 0.00 0.00
4/21/2002 69.17 26.58 42.06 42.00 6/11/2002 76.05 56.37 19.03 18.87 8/1/2002 26.33 25.62 0.00 0.00
4/22/2002 63.21 24.15 38.34 37.90 6/12/2002 71.25 53.06 17.54 17.74 8/2/2002 28.47 27.75 0.00 0.00
4/23/2002 74.45 40.59 33.15 33.00 6/13/2002 72.91 56.55 15.77 15.75 8/3/2002 24.35 23.76 0.00 0.00
4/24/2002 70.40 36.11 33.48 33.75 6/14/2002 74.39 60.22 13.46 13.75 8/4/2002 25.84 25.25 0.00 0.00
4/25/2002 62.03 29.23 32.08 32.29 6/15/2002 73.67 57.05 16.03 12.50 8/5/2002 27.02 26.31 0.00 0.00
4/26/2002 58.99 29.84 28.58 28.51 6/16/2002 80.94 68.36 12.00 12.50 8/6/2002 30.09 29.38 0.00 0.00
4/27/2002 59.46 30.58 28.31 29.00 6/17/2002 94.16 80.51 13.01 12.50 8/7/2002 27.80 27.15 0.00 0.00
4/28/2002 57.00 26.96 29.39 30.00 6/18/2002 90.36 76.18 13.53 13.75 8/8/2002 25.73 25.20 0.00 0.00
4/29/2002 60.61 30.09 29.87 31.08 6/19/2002 96.93 81.50 14.84 15.00 8/9/2002 27.71 27.06 0.00 0.00
4/30/2002 48.95 22.03 26.26 26.20 6/20/2002 84.52 76.40 7.40 7.50 8/10/2002 30.08 29.43 0.00 0.00
5/1/2002 61.66 46.15 14.81 15.00 6/21/2002 84.98 81.13 3.20 0.00 8/11/2002 30.49 29.84 0.00 0.00
5/2/2002 69.43 54.06 14.66 15.00 6/22/2002 79.33 78.68 0.00 0.00 8/12/2002 30.38 29.73 0.00 0.00
5/3/2002 67.43 52.19 14.64 15.00 6/23/2002 85.12 84.40 0.00 0.00 8/13/2002 28.93 28.28 0.00 0.00
5/4/2002 83.49 65.38 17.52 17.50 6/24/2002 86.77 86.12 0.00 0.00 8/14/2002 35.73 35.08 0.00 0.00
5/5/2002 73.35 51.40 21.35 21.22 6/25/2002 87.26 86.43 0.00 0.00 8/15/2002 31.03 30.38 0.00 0.00
5/6/2002 67.73 44.28 22.81 22.40 6/26/2002 82.40 81.81 0.00 0.00 8/16/2002 36.58 35.87 0.00 0.00
5/7/2002 70.56 46.75 23.05 21.95 6/27/2002 83.74 67.37 15.73 0.00 8/17/2002 31.45 30.86 0.00 0.00
5/8/2002 64.24 40.38 23.16 22.00 6/28/2002 77.98 46.73 30.60 0.00 8/18/2002 33.67 33.08 0.00 0.00
5/9/2002 55.35 32.33 22.23 21.93 6/29/2002 80.17 63.52 16.11 0.00 8/19/2002 26.64 23.09 2.90 0.00
5/10/2002 54.84 31.84 22.49 22.76 6/30/2002 79.37 60.11 18.62 0.00 8/20/2002 28.45 24.88 2.86 0.00
5/11/2002 54.88 30.53 23.77 23.19 7/1/2002 64.24 32.55 31.11 0.00 8/21/2002 27.94 20.94 6.35 0.00
5/12/2002 52.29 30.65 21.13 21.20 7/2/2002 57.05 39.94 16.15 0.00 8/22/2002 25.24 20.49 4.22 0.00
5/13/2002 51.08 28.45 22.12 21.41 7/3/2002 49.87 34.58 14.65 0.00 8/23/2002 37.83 37.24 0.00 0.00
5/14/2002 63.62 41.19 21.79 21.57 7/4/2002 48.80 30.27 17.94 0.00 8/24/2002 32.20 31.55 0.00 0.00
5/15/2002 65.87 42.65 22.57 22.03 7/5/2002 46.65 46.06 0.00 0.00 8/25/2002 28.56 27.98 0.00 0.00
5/16/2002 63.45 39.94 22.80 22.11 7/6/2002 42.57 41.79 0.00 0.00 8/26/2002 27.16 26.58 0.00 0.00
5/17/2002 63.73 40.88 22.01 21.68 7/7/2002 39.05 38.40 0.00 0.00 8/27/2002 31.42 30.70 0.00 0.00
5/18/2002 69.36 46.13 22.65 21.86 7/8/2002 38.27 37.81 0.00 0.00 8/28/2002 27.09 26.50 0.00 0.00
5/19/2002 75.03 52.50 21.95 21.94 7/9/2002 42.42 27.81 13.60 0.00 8/29/2002 30.22 29.51 0.00 0.00
5/20/2002 95.78 75.05 20.22 20.50 7/10/2002 41.05 27.41 13.10 0.00 8/30/2002 30.23 29.64 0.00 0.00
5/21/2002 104.43 84.42 19.22 19.00 7/11/2002 41.90 26.81 14.45 0.00 8/31/2002 31.34 30.63 0.00 0.00




BiOp Spill at Lower Granite

Generation

Generation

Generation

Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill Date Outflow Flow Actual Spill BiOp Spill
4/1/2002 67.62 67.32 0.00 0.00 5/22/2002 112.19 69.92 41.98 15.70 7/12/2002 43.81 15.90 27.48 0.00
4/2/2002 60.90 60.60 0.00 0.00 5/23/2002 101.95 66.92 34.38 20.58 7/13/2002 42.08 31.68 9.74 0.00
4/3/2002 60.85 47.09 13.45 13.73 5/24/2002 98.86 73.50 24.83 22.20 7/14/2002 38.05 37.68 0.00 0.00
4/4/2002 53.87 26.73 26.83 27.15 5/25/2002 92.50 69.86 22.25 15.55 7/15/2002 37.12 22.91 13.77 0.00
4/5/2002 55.87 27.05 28.52 28.78 5/26/2002 84.04 60.30 23.45 21.25 7/16/2002 37.25 31.12 5.40 0.00
4/6/2002 66.30 38.85 27.15 26.52 5/27/2002 88.83 64.88 23.39 23.02 7/17/2002 36.44 36.00 0.00 0.00
4/7/2002 72.28 36.35 35.61 18.96 5/28/2002 95.72 71.76 23.31 15.70 7/18/2002 36.46 35.81 0.00 0.00
4/8/2002 71.10 42.23 28.59 18.00 5/29/2002 111.55 73.44 37.81 14.42 7/19/2002 32.19 31.75 0.00 0.00
4/9/2002 70.79 47.26 23.23 20.25 5/30/2002 125.47 73.21 51.73 21.00 7/20/2002 30.89 30.45 0.00 0.00
4/10/2002 74.93 48.45 26.18 23.00 5/31/2002 136.61 75.46 60.55 27.15 7/21/2002 33.20 32.55 0.00 0.00
4/11/2002 76.73 49.83 26.61 22.99 6/1/2002 136.65 75.25 61.10 22.20 7/22/2002 30.41 29.90 0.00 0.00
4/12/2002 73.18 46.43 26.02 23.00 6/2/2002 131.50 73.98 57.15 17.33 7/23/2002 31.40 30.96 0.00 0.00
4/13/2002 76.62 51.57 24.55 25.00 6/3/2002 133.68 72.04 61.14 15.70 7/24/2002 31.49 31.05 0.00 0.00
4/14/2002 91.48 67.34 23.84 23.25 6/4/2002 120.37 59.50 60.30 14.42 7/25/2002 31.40 30.75 0.00 0.00
4/15/2002 122.05 78.70 42.69 26.90 6/5/2002 115.10 45.88 68.93 21.00 7/26/2002 30.17 29.65 0.00 0.00
4/16/2002 112.22 81.56 29.98 22.20 6/6/2002 109.65 49.26 59.94 21.00 7/27/2002 27.03 26.58 0.00 0.00
4/17/2002 100.05 67.52 32.23 17.33 6/7/2002 107.83 54.18 53.14 21.00 7/28/2002 29.03 28.37 0.00 0.00
4/18/2002 91.15 62.58 27.98 15.70 6/8/2002 104.91 64.00 40.61 21.00 7/29/2002 28.33 27.68 0.00 0.00
4/19/2002 85.03 60.08 24.58 16.42 6/9/2002 89.58 60.05 29.23 21.00 7/30/2002 26.14 25.27 0.00 0.00
4/20/2002 75.85 49.77 25.71 24.25 6/10/2002 78.99 19.63 55.69 21.00 7/31/2002 31.57 30.85 0.00 0.00
4/21/2002 72.30 41.29 30.70 28.40 6/11/2002 82.12 53.58 28.01 21.00 8/1/2002 25.89 25.59 0.00 0.00
4/22/2002 67.33 42.49 24.41 22.20 6/12/2002 74.97 51.50 23.11 21.00 8/2/2002 28.15 27.42 0.00 0.00
4/23/2002 73.89 54.82 18.56 17.33 6/13/2002 75.74 52.45 22.63 20.00 8/3/2002 25.40 24.74 0.00 0.00
4/24/2002 71.85 56.06 15.14 15.70 6/14/2002 76.16 57.81 17.99 17.75 8/4/2002 25.76 25.39 0.00 0.00
4/25/2002 62.36 47.47 14.38 13.99 6/15/2002 77.57 54.22 22.92 16.50 8/5/2002 26.68 26.10 0.00 0.00
4/26/2002 59.81 39.88 19.64 19.25 6/16/2002 82.33 62.08 19.79 16.50 8/6/2002 27.74 27.23 0.00 0.00
4/27/2002 59.73 40.84 18.51 18.25 6/17/2002 94.26 66.27 27.27 17.00 8/7/2002 26.35 25.98 0.00 0.00
4/28/2002 59.35 39.41 19.55 19.00 6/18/2002 96.80 56.98 39.49 19.25 8/8/2002 27.44 26.86 0.00 0.00
4/29/2002 61.50 38.93 22.06 21.27 6/19/2002 99.38 58.56 40.45 21.00 8/9/2002 25.86 25.28 0.00 0.00
4/30/2002 51.78 27.52 23.67 15.70 6/20/2002 89.87 60.19 29.11 10.50 8/10/2002 29.93 29.42 0.00 0.00
5/1/2002 62.63 19.21 43.05 20.58 6/21/2002 85.88 64.93 20.43 0.00 8/11/2002 30.80 30.22 0.00 0.00
5/2/2002 74.13 19.90 53.65 22.20 6/22/2002 79.70 74.29 4.91 0.00 8/12/2002 29.10 28.45 0.00 0.00
5/3/2002 71.89 12.94 56.77 15.05 6/23/2002 87.13 75.24 11.29 0.00 8/13/2002 29.61 28.95 0.00 0.00
5/4/2002 86.66 59.14 27.16 20.25 6/24/2002 89.49 63.44 25.45 0.00 8/14/2002 34.34 32.94 0.95 0.00
5/5/2002 76.14 52.15 23.62 22.52 6/25/2002 91.48 65.50 25.20 0.00 8/15/2002 32.25 29.01 1.13 0.00
5/6/2002 69.55 52.16 16.96 15.70 6/26/2002 83.11 74.75 7.98 0.00 8/16/2002 35.48 35.10 0.00 0.00
5/7/2002 72.95 49.72 22.65 20.58 6/27/2002 85.45 55.69 29.04 0.00 8/17/2002 32.19 31.61 0.00 0.00
5/8/2002 68.55 43.50 24.60 22.20 6/28/2002 84.43 47.63 36.27 0.00 8/18/2002 32.43 31.85 0.00 0.00
5/9/2002 63.75 38.49 24.77 22.20 6/29/2002 81.72 61.87 19.47 0.00 8/19/2002 26.70 26.12 0.00 0.00
5/10/2002 60.88 35.58 24.86 22.20 6/30/2002 80.16 58.21 21.50 0.00 8/20/2002 31.32 30.73 0.00 0.00
5/11/2002 56.25 38.01 17.88 15.58 7/1/2002 68.73 31.57 36.88 0.00 8/21/2002 27.90 27.60 0.00 0.00
5/12/2002 56.35 33.84 22.15 19.92 7/2/2002 58.95 37.90 20.47 0.00 8/22/2002 28.48 28.04 0.00 0.00
5/13/2002 55.73 32.89 22.40 21.27 7/3/2002 53.34 38.33 14.42 0.00 8/23/2002 31.33 30.75 0.00 0.00
5/14/2002 64.18 46.59 17.02 15.70 7/4/2002 52.28 33.05 18.71 0.00 8/24/2002 31.05 30.40 0.00 0.00
5/15/2002 68.60 45.60 22.68 20.58 7/5/2002 46.12 45.60 0.00 0.00 8/25/2002 28.98 28.54 0.00 0.00
5/16/2002 65.00 39.83 24.65 22.20 7/6/2002 40.12 39.68 0.00 0.00 8/26/2002 27.07 26.55 0.00 0.00
5/17/2002 66.09 50.11 15.48 14.55 7/7/2002 39.14 38.63 0.00 0.00 8/27/2002 31.42 30.83 0.00 0.00
5/18/2002 70.89 51.01 19.52 19.00 7/8/2002 38.20 37.83 0.00 0.00 8/28/2002 28.11 27.67 0.00 0.00
5/19/2002 78.39 55.08 22.86 21.77 7/9/2002 42.98 28.36 13.82 0.00 8/29/2002 29.84 29.54 0.00 0.00
5/20/2002 98.19 70.25 27.51 15.70 7/10/2002 40.61 32.57 7.60 0.00 8/30/2002 32.77 32.26 0.00 0.00
5/21/2002 109.32 68.45 39.88 15.70 7/11/2002 42.90 31.48 10.90 0.00 8/31/2002 30.88 30.15 0.00 0.00




