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Conclusions

We conclude:

The ESPAM Model (Version 2.0) has undergone significant improvements since version 1.1.
We believe the ESPAM Version 2.0 model is currently the best available science and any
administrative modeling scenarios to evaluate impacts caused by junior-priority ground
water pumping should be implemented using ESPAM Version 2.0 with a “difference”
modeling approach.

Using the “difference” modeling approach, we determined that junior-priority (post July 13,
1962) ground water pumping has caused the Rangen spring to decline approximately 17
cfs, which constitutes material injury to Rangen’s water rights.

If the IDWR curtailed junior-priority ground water pumping, the Rangen spring would likely
recover approximately 17 cfs within 21 years.

The predicted model response is likely accurate since the ESPAM Version 2.0 model is “well
calibrated” to regional observations and to the historical Rangen spring observations.

Recommendations

We recommend that Rangen request that the Idaho Department of Water Resources curtail all
junior-priority ground water pumping in the area encompassed by ESPAM Version 2.0 model.
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
5/1/1980 26.1 24.4
5/16/1980 26.7 29.1 31.1
6/1/1980 31.7 35.7
6/16/1980 34.9 28.4 35.7
7/1/1980 26.8 36.4
7/16/1980 36.7 27.5 39.3
8/1/1980 28.1 41.4
8/16/1980 38.5 335 46.1
9/1/1980 37.2 49.7
9/16/1980 41.8 40.7 51.2
10/1/1980 43.2 52.6
10/16/1980 49.9 42,5 51.0
11/1/1980 421 50.1
11/16/1980 411 41.2 47.3
12/1/1980 40.1 45.1
12/16/1980 34.9 37.9 41.8
1/1/1981 36.0 39.1
1/16/1981 31.1 33.2 36.2
2/1/1981 31.2 33.8
2/16/1981 26.7 28.8 31.8
. 3/1/1981 26.9 30.1
3/16/1981 224 25.4 28.6
4/1/1981 24.0 27.3
4/16/1981 26.2 21.9 26.8
5/1/1981 20.5 26.4
5/16/1981 24 22.5 29.2
6/1/1981 23.8 31.1
6/16/1981 25.5 214 32.6
7/1/1981 20.4 33.9
7/16/1981 315 20.3 36.3
8/1/1981 20.4 38.2
8/16/1981 37.3 24.8 40.8
9/1/1981 28.0 43.2
9/16/1981 41 323 47.1
10/1/1981 353 49.8
10/16/1981 41.6 35.9 47.8
11/1/1981 36.2 46.6
11/16/1981 41 37.2 44.8
12/1/1981 37.5 43.3
12/16/1981 34.1 39.2 43.1
1/1/1982 40.1 425
‘ 1/16/1982 30.6 36.0 38.9
2/1/1982 334 36.4
2/16/1982 30.1 33.1 35.9
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Date Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
3/1/1982 32.7 354
3/16/1982 29.7 29.6 32.7
4/1/1982 27.5 30.7
4/16/1982 27.2 25.0 29.6
5/1/1982 234 28.8
5/16/1982 28.1 244 32.2
6/1/1982 25.6 34.8
6/16/1982 27 254 37.5
7/1/1982 25.8 39.7
7/16/1982 33 27.0 42.7
8/1/1982 28.0 45.0
8/16/1982 37.1 31.0 48.1
9/1/1982 33.2 50.5
9/16/1982 46.8 37.3 52.6
10/1/1982 40.1 54.5
10/16/1982 49.2 43.4 55.0
11/1/1982 45.4 55.5
11/16/1982 47.6 43.8 52.6
12/1/1982 42.8 50.7
12/16/1982 41.9 41.2 47.8
‘ 1/1/1983 39.7 45.4
1/16/1983 37 36.5 42.1
2/1/1983 340 39.5
2/16/1983 33.1 32.7 38.2
3/1/1983 316 37.0
3/16/1983 32.3 29.7 35.2
4/1/1983 28.3 33.9
4/16/1983 30.7 25.7 32.9
5/1/1983 24.0 32.0
5/16/1983 343 249 34.7
6/1/1983 25.6 36.6
6/16/1983 33 27.8 40.8
7/1/1983 29.8 443
7/16/1983 39.1 30.4 47.3
8/1/1983 ’ 314 49.8
8/16/1983 47.1 36.3 53.8
9/1/1983 39.7 56.9
9/16/1983 51.5 43.8 59.3
10/1/1983 46.7 61.3
10/16/1983 54.4 45.3 58.7
11/1/1983 a44.7 57.4
‘ 11/16/1983 48.6 ‘ 50.2 59.8
12/1/1983 53.3 61.1
12/16/1983 46.7 52.2 58.2
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Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results
Original Model Run Result

Total Spring Flow

APPENDIX A

Curtailment - Recovery

Date Measurement (CFS)* (CFS) Model Run (CFS)
1/1/1984 51.4 56.3
1/16/1984 41 46.0 51.5
2/1/1984 42.3 48.0
2/16/1984 40.1 40.7 46.3
3/1/1984 39.3 44.8
3/16/1984 37.4 36.0 42.0
4/1/1984 33.6 39.8
4/16/1984 36.1 31.8 38.8
5/1/1984 30.6 37.9
5/16/1984 35.5 33.1 415
6/1/1984 349 442
6/16/1984 39 36.7 47.7
7/1/1984 384 50.4
7/16/1984 41.9 36.2 52.0
8/1/1984 35.6 53.7
8/16/1984 46.1 38.8 56.7
9/1/1984 40.9 59.0
9/16/1984 46.9 42.0 59.3
10/1/1984 43.0 60.0
10/16/1984 50.1 46.9 61.0
11/1/1984 49.1 61.5
11/16/1984 458 51.4 61.5
12/1/1984 52.7 61.5
12/16/1984 441 47.4 55.9
1/1/1985 439 52.0
1/16/1985 40.2 41.0 48.9
2/1/1985 38.6 46.2
2/16/1985 38.3 37.4 44.4
3/1/1985 36.1 42.7
3/16/1985 36.1 340 40.8
4/1/1985 32.5 39.2
4/16/1985 37 31.3 38.7
5/1/1985 30.3 38.2
5/16/1985 35.7 33.1 43.4
6/1/1985 35.3 47.1
6/16/1985 35 32.7 48.1
7/1/1985 31.5 49.1
7/16/1985 36.9 30.5 50.7
8/1/1985 30.2 52.2
8/16/1985 49.3 35.5 55.3
9/1/1985 39.2 58.1
9/16/1985 52.9 435 60.1
10/1/1985 464 61.6
10/16/1985 54.5 48.4 61.3
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
11/1/1985 49,5 61.1
11/16/1985 49.1 50.5 60.1
12/1/1985 51.0 59.3
12/16/1985 42.5 46.7 54.8
1/1/1986 43.7 51.5
1/16/1986 37.8 41.3 48.8
2/1/1986 39.3 46.5
2/16/1986 36.5 429 48.7
3/1/1986 45.1 50.0
3/16/1986 34.8 39.7 46.1
4/1/1986 36.4 43.6
4/16/1986 34.9 34.0 433
5/1/1986 32.5 429
5/16/1986 38.3 33.2 45.2
6/1/1986 33.8 46.9
6/16/1986 38.2 32.0 48.4
7/1/1986 314 49.8
7/16/1986 42.2 34.7 52.6
8/1/1986 37.0 54.9
8/16/1986 53.6 40.9 58.1
. 9/1/1986 43.8 60.9
9/16/1986 56.6 47.2 63.3
10/1/1986 49.7 65.2
10/16/1986 58.1 49.0 63.3
11/1/1986 48.6 62.1
11/16/1986 51.5 48.3 60.3
12/1/1986 47.8 59.0
12/16/1986 48.9 44.8 55.2
1/1/1987 425 52.3
1/16/1987 43.3 40.9 50.0
2/1/1987 39.3 47.9
2/16/1987 38.2 37.5 46.2
3/1/1987 36.0 44.6
3/16/1987 36.1 34.2 42.8
4/1/1987 32.7 41.3
4/16/1987 33.2 30.1 41.2
5/1/1987 28.4 40.9
5/16/1987 34.1 319 447
6/1/1987 34.2 47.3
6/16/1987 39.5 311 48.0
7/1/1987 29.5 48.8
‘ 7/16/1987 41.2 315 50.6
8/1/1987 32.8 52.1
8/16/1987 49.2 36.7 55.1
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Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results
Original Model Run Result

Total Spring Flow

APPENDIX A

Curtailment - Recovery

Date Measurement (CFS)* (CFS) Model Run (CFS)
9/1/1987 39.3 57.5
9/16/1987 49.6 41.3 58.7
10/1/1987 43.0 59.8
10/16/1987 54.8 39.5 55.6
11/1/1987 37.1 52.7
11/16/1987 47.4 36.1 49.8
12/1/1987 34.8 47.3
12/16/1987 453 34.6 453
1/1/1988 33.8 43.4
1/16/1988 37.6 324 41.6
2/1/1988 31.3 40.0
2/16/1988 33.9 29.4 38.6
3/1/1988 28.0 37.3
3/16/1988 30.8 26.7 35.9
4/1/1988 25.6 34.7
4/16/1988 30.1 23.8 34.6
5/1/1988 22.6 34.3
5/16/1988 31.7 26.3 38.0
6/1/1988 28.8 40.7
6/16/1988 34.1 25.8 42.1
7/1/1988 244 433
7/16/1988 339 24.8 452
8/1/1988 25.2 46.6
8/16/1988 39.8 29.7 49.1
9/1/1988 32.7 51.2
9/16/1988 43.7 36.3 53.2
10/1/1988 38.8 54.7
10/16/1988 50 36.4 51.3
11/1/1988 34.8 49.0
11/16/1988 43.1 37.3 48.7
12/1/1988 38.7 48.2
12/16/1988 379 35.1 44.5
1/1/1989 32.6 417
1/16/1989 344 30.5 39.3
2/1/1989 28.7 37.3
2/16/1989 313 26.8 35.6
3/1/1989 25.3 34.1
3/16/1989 28.7 25.5 33.3
4/1/1989 25.2 32.5
4/16/1989 24.7 22.5 32.2
5/1/1989 20.9 31.7
5/16/1989 27.2 22.7 35.1
6/1/1989 24.1 37.6
6/16/1989 29 22.2 39.6
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results
Total Spring Flow Original Model Run Result Curtailment - Recovery

Date

Measurement (CFS)* (CFS) Modei Run (CFS)
7/1/1989 215 41.2
7/16/1989 315 24.5 44.5
8/1/1989 26.3 46.8
8/16/1989 39.3 30.9 50.7
9/1/1989 34.5 54.1
9/16/1989 38.9 38.3 56.2
10/1/1989 41.0 57.9
10/16/1989 45.4 433 58.0
11/1/1989 44.9 58.2
11/16/1989 38.7 40.8 52.9
12/1/1989 38.1 493
12/16/1989 36.7 35.0 45.8
1/1/1990 324 429
1/16/1990 34.3 31.8 41.1
2/1/1990 30.8 39.2
2/16/1990 31.7 28.4 37.3
3/1/1990 26.6 35.6
3/16/1990 28.8 24.9 34.1
4/1/1990 23.5 32.8
4/16/1990 234 22,5 33.9
. 5/1/1990 22.0 34.6
5/16/1990 26.3 25.8 39.5
6/1/1990 28.6 43.1
6/16/1990 28.9 25.7 435
7/1/1990 24.1 44.0
7/16/1990 30.5 25.9 47.0
8/1/1990 27.0 49.2
8/16/1990 344 30.8 52.6
9/1/1990 336 55.4
9/16/1990 39.2 37.5 57.3
10/1/1990 40.2 58.9
10/16/1990 444 39.7 56.3
11/1/1990 39.3 54.7
11/16/1990 35.6 35.6 45.4
12/1/1990 329 455
12/16/1990 32.1 31.1 42.7
1/1/1991 29.5 40.2
1/16/1991 28.6 27.2 37.7
2/1/1991 25.3 35.5
2/16/1991 27.2 24.0 34.0
3/1/1991 22.8 32.5
. 3/16/1991 27.3 21.9 31.2
4/1/1991 21.0 30.0
4/16/1991 20.3 20.3 30.8
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
5/1/1991 19.8 31.0
5/16/1991 22.9 22.3 35.3
6/1/1991 243 38.4
6/16/1991 23.9 25.5 41.8
7/1/1991 27.0 44.6
7/16/1991 24.8 23.5 44.6
8/1/1991 21.6 45.0
8/16/1991 31.5 240 46.5
9/1/1991 25.5 47.7
9/16/1991 38.8 30.9 50.8
10/1/1991 34.3 52.9
10/16/1991 38.1 323 49.7
11/1/1991 31.2 479
11/16/1991 32.8 30.1 443
12/1/1991 28.8 41.6
12/16/1991 32.3 26.1 38.4
1/1/1992 24.1 35.8
1/16/1992 274 22.6 33.7
2/1/1992 211 31.9
2/16/1992 22.9 20.0 304
. 3/1/1992 18.9 29.1
3/16/1992 21.8 15.5 27.0
4/1/1992 13.2 25.4
4/16/1992 18.9 13.3 27.4
5/1/1992 13.3 28.5
5/16/1992 19.7 13.1 30.9
6/1/1992 13.1 32.7
6/16/1992 19.5 13.1 34.2
7/1/1992 13.2 354
7/16/1992 22.1 - 14.2 36.5
8/1/1992 149 374
8/16/1992 22.8 18.7 39.0
9/1/1992 21.0 40.6
9/16/1992 25.3 20.1 39.0
10/1/1992 19.7 38.0
10/16/1992 27.3 18.9 36.2
11/1/1992 18.2 34.8
11/16/1992 20.4 17.6 32.5
12/1/1992 16.8 30.5
12/16/1992 18.9 18.2 29.8
1/1/1993 18.8 29.0
‘ 1/16/1993 16.8 17.4 27.6
2/1/1993 16.4 26.3
2/16/1993 17 15.5 25.4
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
3/1/1993 14.8 24.6
3/16/1993 154 144 239
4/1/1993 14.0 23.4
4/16/1993 18.5 12.2 22.7
5/1/1993 11.1 22.2
5/16/1993 16.9 10.8 25.5
6/1/1993 11.2 27.9
6/16/1993 18.2 16.4 334
7/1/1993 20.1 374
7/16/1993 19 21.6 41.0
8/1/1993 23.3 44.0
8/16/1993 26 25.0 46.0
9/1/1993 26.8 48.1
9/16/1993 33.1 29.1 49.5
10/1/1993 31.0 51.0
10/16/1993 39.2 30.5 49.2
11/1/1993 30.3 483
11/16/1993 31.2 28.6 44.2
12/1/1993 26.9 41.1
12/16/1993 27.5 25.3 38.3
1/1/1994 23.7 36.0
1/16/1994 243 22.2 33.9
2/1/1994 20.7 319
2/16/1994 223 19.9 30.7
3/1/1994 19.0 29.5
3/16/1994 19.8 17.9 28.5
4/1/1994 16.9 27.5
4/16/1994 19.6 18.7 304
5/1/1994 20.1 32.4
5/16/1994 214 20.7 35.6
6/1/1994 21.5 37.9
6/16/1994 19.4 18.3 38.3
7/1/1994 16.5 38.9
7/16/1994 24.4 17.0 40.4
8/1/1994 17.1 41.5
8/16/1994 27.3 20.7 435
9/1/1994 23.1 45.2
9/16/1994 30.1 26.9 47.6
10/1/1994 29.6 49.5
10/16/1994 35.9 27.4 45.8
11/1/1994 26.0 435
11/16/1994 28.8 25.6 40.6
12/1/1994 24.6 38.0
12/16/1994 25.8 24.1 36.1
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* {CFS) Model Run (CFS)
1/1/1995 235 34.4
1/16/1995 225 23.3 33.3
2/1/1995 23.1 32.3
2/16/1995 20.7 20.6 30.4
3/1/1995 18.9 28.9
3/16/1995 19.7 17.2 27.3
4/1/1995 15.8 26.0
4/16/1995 21.1 13.2 25.5
5/1/1995 11.6 25.0
5/16/1995 21.1 14.0 27.5
6/1/1995 16.0 29.7
6/16/1995 22.7 16.6 31.9
7/1/1995 17.5 34.0
7/16/1995 19.5 16.4 36.6
8/1/1995 16.1 38.8
8/16/1995 22.7 17.9 41.1
9/1/1995 19.4 43.2
9/16/1995 273 24.2 45.2
10/1/1995 273 47.0
10/16/1995 30.9 30.4 48.8
‘ 11/1/1995 32.5 50.0
11/16/1995 319 321 47.1
12/1/1995 31.5 45.0
12/16/1995 28.5 32.1 43.8
1/1/1996 32.1 42.7
1/16/1996 254 314 41.3
2/1/1996 30.8 40.2
2/16/1996 233 27.5 37.8
3/1/1996 25.3 36.1
3/16/1996 224 26.4 36.3
4/1/1996 26.6 35.9
4/16/1996 234 23.2 35.0
5/1/1996 214 34.6
5/16/1996 22.8 24.4 38.6
6/1/1996 26.6 41.6
6/16/1996 21.5 23.2 42.3
7/1/1996 21.7 433
7/16/1996 22.2 219 447
8/1/1996 22.0 46.0
8/16/1996 25.1 23.6 47.1
9/1/1996 24.9 48.5
. 9/16/1996 32.6 31.2 51.9
10/1/1996 35.2 54.3
10/16/1996 35.2 37.0 54.8
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
11/1/1996 38.4 55.3
11/16/1996 34.2 37.9 52.8
12/1/1996 37.5 51.0
12/16/1996 32.6 41.8 52.2
1/1/1997 44.2 52.7
1/16/1997 31.6 41.6 50.1
2/1/1997 40.1 48.2
2/16/1997 29.9 36.3 45.8
3/1/1997 33.8 441
3/16/1997 30 33.4 433
4/1/1997 32,6 42.4
4/16/1997 27.4 32.2 433
5/1/1997 32.1 43.9
5/16/1997 26.5 29.1 44.8
6/1/1997 27.8 45.8
6/16/1997 28.7 28.5 47.5
7/1/1997 29.1 49.0
7/16/1997 28.2 28.2 50.5
8/1/1997 27.9 51.7
8/16/1997 30.1 29.8 53.2
9/1/1997 31.3 54.6
9/16/1997 37.6 36.0 57.6
10/1/1997 39.2 59.8
10/16/1997 43.6 41.3 60.6
11/1/1997 42.9 61.3
11/16/1997 43.3 39.3 56.0
12/1/1997 36.8 52.4
12/16/1997 37.5 35.1 49.4
1/1/1998 33.4 46.9
1/16/1998 36.1 344 45.9
2/1/1998 34.6 44.8
2/16/1998 33.6 31.8 42.8
3/1/1998 30.0 41.2
3/16/1998 30.9 325 42.5
4/1/1998 33.7 43.0
4/16/1998 31.1 30.5 42.2
5/1/1998 28.8 41.7
5/16/1998 32.6 34.2 47.6
6/1/1998 38.1 51.9
6/16/1998 35.5 38.0 53.6
7/1/1998 38.6 55.4
7/16/1998 28.9 34.1 55.2
8/1/1998 31.8 55.5
8/16/1998 28.9 31.2 56.2
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Date Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement {CFS)* {CFS) Model Run (CFS)
9/1/1998 31.1 57.0
9/16/1998 36 34.1 57.3
10/1/1998 35.9 57.8
10/16/1998 41.7 39.0 58.2
11/1/1998 40.8 58.4
11/16/1998 41.9 394 55.2
12/1/1998 38.2 52.8
12/16/1998 39.5 36.4 50.1
1/1/1999 34.6 47.8
1/16/1999 36.5 36.1 47.6
2/1/1999 36.6 47.0
2/16/1999 32.6 35.1 45.7
3/1/1999 34.1 44.7
3/16/1999 30.8 31.8 42.5
4/1/1999 30.1 40.9
4/16/1999 26.9 32.7 44.2
5/1/1999 344 46.3
5/16/1999 273 34.3 48.3
6/1/1999 34.8 50.1
6/16/1999 26.9 37.3 543
‘ 7/1/1999 39.3 57.4
7/16/1999 22.6 35.2 57.0
8/1/1999 33.2 57.3
8/16/1999 24.1 334 57.7
9/1/1999 33.6 58.2
9/16/1999 30.3 33.2 57.5
10/1/1999 33.0 573
10/16/1999 36.5 36.3 56.9
11/1/1999 38.0 56.8
11/16/1999 38.3 35.7 534
12/1/1999 34.0 50.7
12/16/1999 32.2 336 48.6
1/1/2000 32.8 46.6
1/16/2000 31.7 33.3 45.3
2/1/2000 33.2 439
2/16/2000 29.3 31.2 42.6
3/1/2000 29.9 41.4
3/16/2000 28.5 27.9 39.6
4/1/2000 26.4 38.1
4/16/2000 239 30.3 41.4
5/1/2000 32.2 431
. 5/16/2000 22.8 35.0 48.0
6/1/2000 37.4 51.6
6/16/2000 213 36.8 53.8
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APPENDIX A

Rangen Spring Flow Measurements and

ESPAM V. 2.0 Curtailment Model Results

Total Spring Flow Original Miodel Run Result

Curtailment - Recovery

Measurement (CFS)* (CFS) Model Run (CFS)
7/1/2000 36.9 55.8
7/16/2000 18.8 34.6 56.1
8/1/2000 33.7 56.9
8/16/2000 24 34.7 58.1
9/1/2000 35.7 59.5
9/16/2000 30.1 37.6 60.2
10/1/2000 39.3 61.1
10/16/2000 34.3 404 60.3
11/1/2000 41.1 59.9
11/16/2000 34 384 55.4
12/1/2000 36.3 52.1
12/16/2000 29.5 34.7 49.3
1/1/2001 33.2 46.9
1/16/2001 27 31.1 44.6
2/1/2001 29.4 425
2/16/2001 24.2 28.1 41.0
3/1/2001 26.8 39.5
3/16/2001 23.1 25.5 37.9
4/1/2001 24.3 36.5
4/16/2001 225 244 37.2
‘ 5/1/2001 24.4 375
5/16/2001 19.4 25.7 41.4
6/1/2001 26.8 44.0
6/16/2001 15.4 27.0 46.4
7/1/2001 27.5 48.3
7/16/2001 16 25.1 48.3
8/1/2001 23.8 48.6
8/16/2001 17.1 23.3 49.0
9/1/2001 23.0 495
9/16/2001 20.7 24.6 48.6
10/1/2001 25.3 48.0
10/16/2001 24 24.6 45.7
11/1/2001 23.8 43.9
11/16/2001 24 24.6 41.7
12/1/2001 24.7 40.0
12/16/2001 21.8 25.5 39.3
1/1/2002 25.7 384
1/16/2002 20.1 23.7 36.3
2/1/2002 22.3 34.6
2/16/2002 18.4 21.1 33.4
3/1/2002 20.2 324
’ 3/16/2002 17.3 19.0 31.1
4/1/2002 18.1 30.0
4/16/2002 16.1 17.2 29.8
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Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results
Original Model Run Resuit

Total Spring Flow

APPENDIX A

Curtailment - Recovery

Date Measurement (CFS)* (CFS) Model Run (CFS)
5/1/2002 16.5 29.4
5/16/2002 15 17.7 32.3
6/1/2002 18.8 34.4
6/16/2002 143 19.4 37.5
7/1/2002 20.2 39.7
7/16/2002 13.6 17.3 40.2
8/1/2002 15.9 40.9
8/16/2002 13.31 17.6 42.1
9/1/2002 18.7 43.2
9/16/2002 17.64 213 43.6
10/1/2002 23.1 441
10/16/2002 21.38 219 41.6
11/1/2002 20.9 39.7
11/16/2002 21.06 20.6 373
12/1/2002 19.8 35.3
12/16/2002 18.9 20.9 343
1/1/2003 21.2 33.2
1/16/2003 16.5 18.9 313
2/1/2003 17.4 29.7
2/16/2003 15.1 16.6 28.7
3/1/2003 15.9 27.8
3/16/2003 13.9 14.6 26.6
4/1/2003 13.6 25.6
4/16/2003 12.9 13.0 26.0
5/1/2003 12.6 26.1
5/16/2003 12.9 14.3 28.6
6/1/2003 15.6 30.4
6/16/2003 12.7 17.2 34.8
7/1/2003 18.6 37.8
7/16/2003 11.6 15.2 38.1
8/1/2003 13.7 39.0
8/16/2003 12 15.0 40.0
9/1/2003 16.0 41.1
9/16/2003 14.9 19.9 423
10/1/2003 224 43.3
10/16/2003 18.3 223 41.3
11/1/2003 219 39.9
11/16/2003 18.18 213 37.3
12/1/2003 20.4 35.2
12/16/2003 16.06 22.1 35.1
1/1/2004 23.0 34,7
1/16/2004 14.57 20.5 32.2
2/1/2004 18.8 30.4
2/16/2004 13.29 17.8 294
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Date Total Spring Flow Original Model Run Result Curtailment - Recovery
Measurement (CFS)* (CFS) Model Run (CFS)
3/1/2004 17.0 28.6
3/16/2004 13.08 153 ' 26.9
4/1/2004 13.9 25.6
4/16/2004 11.73 13.9 26.7
5/1/2004 13.7 27.3
5/16/2004 11.41 15.6 30.9
6/1/2004 17.1 334
6/16/2004 12.22 141 33.8
7/1/2004 12.6 34.4
7/16/2004 11.82 11.2 35.2
8/1/2004 10.4 35.9
8/16/2004 11.83 12.9 37.2
9/1/2004 14.4 38.3
9/16/2004 13.05 16.0 37.3
10/1/2004 16.9 36.7
10/16/2004 14.38 15.0 33.7
11/1/2004 13.6 ' 31.5
11/16/2004 13.7 12.7 29.3
12/1/2004 11.7 27.4
12/16/2004 12.8 13.7 26.4
‘ 1/1/2005 14.4 25.4
1/16/2005 12.1 12.1 23.9
2/1/2005 10.8 22.7
2/16/2005 114 9.8 21.9
3/1/2005 9.0 21.2
3/16/2005 11.1 8.6 20.4
4/1/2005 8.2 19.7
4/16/2005 11.5 7.5 20.0
5/1/2005 7.1 20.1
5/16/2005 11.4 9.5 22.2
6/1/2005 11.1 23.6
6/16/2005 11.5 13.6 27.6
7/1/2005 15.7 30.6
7/16/2005 10.8 12.0 31.8
8/1/2005 10.5 33.2
8/16/2005 10.6 114 34.7
9/1/2005 12.3 36.3
9/16/2005 12.36 14.6 36.9
10/1/2005 16.2 37.7
10/16/2005 15.67 16.7 36.1
11/1/2005 16.8 35.0
‘ 11/16/2005 14.99 16.9 33.0
12/1/2005 16.5 314
12/16/2005 14.05 20.8 33.1
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results
Total Spring Fiow Original Model Run Result Curtailment - Recovery

Measurement (CFS)* (CFS) Model Run (CFS)

1/1/2006 233 33.9
1/16/2006 13.2 21.9 323
2/1/2006 21.2 31.3
2/16/2006 12.55 19.2 30.1
3/1/2006 17.9 29.1
3/16/2006 12.63 16.6 27.6
4/1/2006 15.6 26.4
4/16/2006 12.77 14.9 26.5
5/1/2006 14.4 26.5
5/16/2006 11.61 16.0 30.3
6/1/2006 17.6 33.4
6/16/2006 12.17 17.7 36.2
7/1/2006 18.4 38.6
7/16/2006 11.68 16.2 40.2
8/1/2006 15.6 42.0
8/16/2006 13.09 17.5 43.9
9/1/2006 19.1 45.8
9/16/2006 17.05 24.1 46.9
10/1/2006 27.4 48.1
10/16/2006 20.99 27.8 46.9
. 11/1/2006 27.8 45.9
11/16/2006 19.53 27.6 44.1
12/1/2006 27.1 42.5
12/16/2006 17.59 27.7 41.7
1/1/2007 27.7 40.6
1/16/2007 15.67 25.0 38.1
2/1/2007 23.0 36.0
2/16/2007 14.58 22.7 35.0
3/1/2007 22.2 33.9
3/16/2007 13.75 20.3 32.5
4/1/2007 18.9 31.2
4/16/2007 13.35 19.5 32.5
5/1/2007 19.6 33.1
5/16/2007 13.64 23.0 38.3
6/1/2007 25.3 41.9
6/16/2007 13.84 23.7 43.3
7/1/2007 23.5 45.0
7/16/2007 12.75 20.1 44.9
8/1/2007 18.6 45.7
8/16/2007 11.83 19.5 46.8
9/1/2007 20.4 48.1
‘ 9/16/2007 16.64 26.5 49.3
10/1/2007 30.3 50.4
10/16/2007 21.28 30.5 49.5
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APPENDIX A
Rangen Spring Flow Measurements and
ESPAM V. 2.0 Curtailment Model Results

Date Total Spring Flow Original Model Run Result Curtailment - Recovery

Measurement (CFS)* (CFS) Model Run {CFS)

11/1/2007 30.7 48.8
11/16/2007 20.49 29.9 46.7
12/1/2007 28.7 44.7
12/16/2007 19.02 28.0 42.7
1/1/2008 27.1 40.8
1/16/2008 16.6 25.5 38.7
2/1/2008 24.0 36.8
2/16/2008 15.15 22.4 35.2
3/1/2008 21.2 33.8
3/16/2008 14.09 19.9 32.2
4/1/2008 18.6 30.7
4/16/2008 13.36 18.2 30.5
5/1/2008 17.7 30.1
5/16/2008 12.54 22.8 36.7
6/1/2008 26.3 41.1
6/16/2008 12.59 26.6 43.4
7/1/2008 27.3 45.4
7/16/2008 11.35 22.2 44.4
8/1/2008 19.5 443
8/16/2008 11.65 18.2 44.1

‘ 9/1/2008 17.6 445
9/16/2008 13.66 18.0 442
10/1/2008 18.1 44.2
10/16/2008 18.11 19.8 42.2
Note:

*The historical monthly values were calculated using historical measurements at key locations in the
Rangen Spring complex. However, some minor components of the total historical spring flow were
estimated based on incomplete available data or empirical information when available. The methods and
data used to make these estimates were documented and reviewed by the ESHMC and IDWR and
approved.
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