APPENDIX D

WATER AND SOIL RESOURCES



APPENDIX D-1

COOLING SYSTEM INFORMATION



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Case #

Ambient Conditions
Dry Bulb, °F

Wet Bulb, °F

RH, %

Altitude, ft

Ambient Pressure, psia

Engine Inlet

Comp Inlet Temp, °F
RH, %

Conditioning

Tons or kBtu/hr

Pressure Losses
Inlet Loss, inH20
Exhaust Loss, inH20

kW, Gen Terms
Est. Btu/kW-hr, LHV

Fuel Flow
MMBtu/hr, LHV
Ib/hr

NOx Control

Water Injection
Ib/hr
Temperature, °F

Intercooler

Humidification

IC Heat Extraction, btu/s
KOD Water Extraction, Ib/s

Control Parameters

HP Speed, RPM

LP Speed, RPM

PT Speed, RPM

PS3 - CDP, psia

T23 - Intcrl Inlet Temp, °F
P23 - Intcrl Inlet Pressure, psia
W23 - Interl Inlet Flow, Ib/s
T25 - HPC Inlet Temp, °F
T3CRF - CDT, °F

T48IN, °R

T48IN, °F

Exhaust Parameters
Temperature, °F

Ib/sec

Ib/hr

Energy, Btu/s- Ref 0 °R
Cp, Btu/lb-R

Engine:
Deck Info:
Generator:
Fuel:

JOHN SEIDLER
CPV Sentinel-Wet Spread (Permit & High Ambients)

LMS100 PA

G0179C - 870.scp

BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)
Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)

NOx ppmvd Ref 15% 02
NOx as NO2, Ib/hr

CO ppmvd Ref 15% 02
CO, Ib/hr

CO2, Ib/hr

HC ppmvd Ref 15% 02
HC, Ib/hr

SOX as S02, Ib/hr

1001 1002 1003 1004
17.0 720 83.0 90.0
15.8 57.1 63.1 67.0
80.0 40.0 33.0 30.2
1080.0 1080.0 1080.0 1080.0
14.132 14.131 14.131 14.131
17.0 59.3 66.0 70.4
80.0 87.8 85.3 84.1
NONE EVAP EVAP EVAP
0 0 0 0

4.50 4.50 4.50 4.50
12.00 12.00 12.00 12.00
102559 101180 98920 97178
7692 7825 7859 7895
788.9 791.7 7775 767.2
38298 38434 37741 37244
Water Water Water Water
34336 31712 29964 29391
100.0 100.0 100.0 100.0
Water-Air Water-Air Water-Air  Water-Air
OFF OFF OFF OFF
20327 25204 25547 26377
0.0 0.0 0.1 0.8
9245 9353 9357 9357
5062 5318 5282 5278
3600 3600 3600 3600
567.0 554.3 545.0 537.9
284.7 335.9 3415 344.9
57.2 54.1 53.2 52.6
455.9 438.6 4315 426.6
100.0 100.0 100.0 100.0
713 724 722 722
1984 2031 2031 2031
1525 1571 1572 1572
7429 785.2 790.1 793.6
4735 455.7 447.8 442.0
1704740 1640417 1612121 1591227
146380 147201 145404 143954
0.2729 0.2766 0.2771 0.2772
25 25 25 25

79 80 78 7

153 125 118 117
295.90 241.98 225.12 220.32
102679.70 103098.50 101260.30 99930.51
8 6 5 5

8.35 6.03 5.38 5.23
0.00 0.00 0.00 0.00

GE Energy

Date: 10/29/2007
Time: 10:03:11 AM
Version: 3.5.11

1005 1006 1007 1008
100.0 107.0 110.0 120.0
69.7 72.2 72.9 75.6
217 18.4 16.8 127
1080.0 1080.0 1080.0 1080.0
14.131 14.131 14.131 14.131
74.2 77.4 78.5 82.3
80.2 78.3 773 742
EVAP EVAP EVAP EVAP
0 0 0 0

4.50 4.50 4.50 4.50
12.00 12.00 12.00 12.00
95794 94586 94184 92802
7924 7951 7960 7991
759.1 752.0 749.7 741.6
36850 36507 36392 35999
Water Water Water Water
28943 28549 28420 27969
100.0 100.0 100.0 100.0
Water-Air  Water-Air ~ Water-Air  Water-Air
OFF OFF OFF OFF
26949 27528 27705 28353
12 17 1.9 24
9357 9357 9357 9358
5275 5273 5272 5270
3600 3600 3600 3600
532.3 527.5 525.9 520.3
348.0 350.5 351.3 354.3
52.1 51.6 51.5 50.9
422.7 419.3 418.2 414.3
100.0 100.0 100.0 100.0
721 721 721 721
2031 2031 2031 2031
1572 1572 1572 1572
796.5 799.0 799.9 802.8
437.4 433.4 432.0 427.4
1574639 1560185 1555359 1538790
142805 141804 141469 140320
0.2774 0.2775 0.2775 0.2776
25 25 25 25

76 76 75 75
117 116 116 115
216.59 213.31 212.23 208.49
98875.54 97956.72 97649.27 96595.50
5 5 5 5

5.12 5.01 4.98 4.87
0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Engine:
Deck Info:
Generator:
Fuel:

Case #

JOHN SEIDLER

CPV Sentinel-Wet Spread (Permit & High Ambients)

LMS100 PA

G0179C - 870.scp
BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)

Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

1001

1002

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

1.2311
72.2031
13.5613

6.0232

6.9603

0.0000

0.0174

0.0005

0.0032

1.2210
71.6118
13.0102

6.2849

7.8537

0.0000

0.0148

0.0004

0.0033

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

0.9722
81.3150
13.3711

4.3179

0.0000

0.0000

0.0196

0.0010

0.0032

0.9743
81.4906
12.9616

4.5526

0.0000

0.0000

0.0168

0.0007

0.0034

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

Aero Energy Fuel Number

Hydrogen
Methane

Ethane

Ethylene
Propane
Propylene
Butane

Butylene
Butadiene
Pentane
Cyclopentane
Hexane
Heptane

Carbon Monoxide
Carbon Dioxide
Nitrogen

Water Vapor
Oxygen
Hydrogen Sulfide
Ammonia

Btu/lb, LHV
Btu/scf, LHV
Btu/scf, HHV
Btu/lb, HHV
Fuel Temp, °F
NOx Scalar
Specific Gravity

0.8666
72.4800
11.9183

3.8488
10.8651

0.0000

0.0174

0.0009

0.0028

Volume %
0.0000
95.9992
1.7359
0.0000
0.3325
0.0000
0.1224
0.0000
0.0000
0.0343
0.0000
0.0258
0.0000
0.0000
1.1961
0.5537
0.0000
0.0000
0.0000
0.0000

20600
918
1018
22838
77.0
0.983
0.58

0.8554
71.5473
11.3801

3.9971
12.2018

0.0000

0.0147

0.0006

0.0030

900-773 (SCG-Blythe)

Weight %
0.0000
91.2962
3.0943
0.0000
0.8692
0.0000
0.4217
0.0000
0.0000
0.1467
0.0000
0.1318
0.0000
0.0000
3.1207
0.9195
0.0000
0.0000
0.0000
0.0000

1003

1.2195
71.5235
12.9897

6.2812

7.9686

0.0000

0.0140

0.0003

0.0033

0.9744
81.4926
12.9575

4.5556

0.0000

0.0000

0.0159

0.0007

0.0034

0.8538
71.4105
11.3544

3.9920
12.3718

0.0000

0.0139

0.0006

0.0029

1004

1.2194
71.5202
12.9904

6.2801

7.9724

0.0000

0.0138

0.0003

0.0033

0.9744
81.4921
12.9587

4.5550

0.0000

0.0000

0.0158

0.0007

0.0034

0.8538
71.4054
11.3548

3.9912
12.3775

0.0000

0.0138

0.0006

0.0029

GE Energy

1005

1.2194
715173
12.9909

6.2793

7.9757

0.0000

0.0138

0.0003

0.0033

0.9743
81.4918
12.9597

4.5545

0.0000

0.0000

0.0157

0.0007

0.0034

0.8537
71.4011
11.3550

3.9906
12.3824

0.0000

0.0137

0.0006

0.0029

1006

1.2193
71.5149
12.9913

6.2785

7.9787

0.0000

0.0137

0.0003

0.0033

0.9743
81.4914
12.9605

4.5542

0.0000

0.0000

0.0156

0.0006

0.0034

0.8537
71.3973
11.3551

3.9900
12.3867

0.0000

0.0137

0.0006

0.0029

Date: 10/29/2007
Time: 10:03:11 AM
Version: 3.5.11

1007

1.2193
71.5139
12.9915

6.2782

7.9797

0.0000

0.0136

0.0003

0.0033

0.9743
81.4913
12.9608

4.5540

0.0000

0.0000

0.0156

0.0006

0.0034

0.8536
71.3959
11.3552

3.9898
12.3883

0.0000

0.0136

0.0006

0.0029

1008

1.2193
715110
12.9920

6.2774

7.9832

0.0000

0.0135

0.0003

0.0033

0.9743
81.4909
12.9618

4.5535

0.0000

0.0000

0.0154

0.0006

0.0034

0.8536
71.3914
11.3554

3.9892
12.3934

0.0000

0.0135

0.0006

0.0029



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy
Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Wet Spread (Permit & High Ambients)
Engine: LMS100 PA
Deck Info: GO179C - 870.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 10:03:11 AM
Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 1001 1002 1003 1004 1005 1006 1007 1008
Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.1 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Inlet Flow Wet, pps 456.1 438.8 4317 426.9 422.9 419.5 418.4 414.5
Inlet Flow Dry, pps 455.4 434.5 426.5 420.9 416.5 412.6 411.3 406.9
Shaft HP 139434 137571 134519 132167 130298 128668 128125 126260
Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.986 0.986 0.986 0.986 0.986 0.986 0.986
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A
8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0
CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CardPack 870 870 870 870 870 870 870 870
Intercooler CardPack 87m 87m 87m 87m 87m 87m 87m 87m
NSI 332 334 334 334 334 334 334 334
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0

XNENG



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Case #

Ambient Conditions
Dry Bulb, °F

Wet Bulb, °F

RH, %

Altitude, ft

Ambient Pressure, psia

Engine Inlet

Comp Inlet Temp, °F
RH, %

Conditioning

Tons or kBtu/hr

Pressure Losses
Inlet Loss, inH20
Exhaust Loss, inH20

kW, Gen Terms
Est. Btu/kW-hr, LHV

Fuel Flow
MMBtu/hr, LHV
Ib/hr

NOx Control

Water Injection
Ib/hr
Temperature, °F

Intercooler

Humidification

IC Heat Extraction, btu/s
KOD Water Extraction, Ib/s

Control Parameters

HP Speed, RPM

LP Speed, RPM

PT Speed, RPM

PS3 - CDP, psia

T23 - Interl Inlet Temp, °F
P23 - Intcrl Inlet Pressure, psia
W23 - Interl Inlet Flow, Ib/s
T25 - HPC Inlet Temp, °F
T3CRF - CDT, °F

T48IN, °R

T48IN, °F

Exhaust Parameters
Temperature, °F

Ib/sec

Ib/hr

Energy, Btu/s- Ref 0 °R
Cp, Btu/lb-R

Engine:
Deck Info:
Generator:
Fuel:

JOHN SEIDLER
CPV Sentinel-Dry Spread (Permit & High Ambients)

LMS100 PA

G0179C - 870.scp

BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)
Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

GE Energy

Date: 10/29/2007
Time: 11:29:33 AM
Version: 3.5.11

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)

NOx ppmvd Ref 15% 02
NOx as NO2, Ib/hr

CO ppmvd Ref 15% 02
CO, Ib/hr

CO2, Ib/hr

HC ppmvd Ref 15% 02
HC, Ib/hr

SOX as SO2, Ib/hr

2001 2002 2003 2004 2005 2006 2007 2008
17.0 720 83.0 90.0 100.0 107.0 110.0 120.0
15.8 57.1 63.1 67.0 69.7 72.2 72.9 75.6
80.0 40.0 33.0 30.2 217 18.4 16.8 127
1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0
14.132 14.131 14.131 14.131 14.131 14.131 14.131 14.131
17.0 59.3 66.0 70.4 74.2 77.4 78.5 82.3
80.0 87.8 85.3 84.1 80.2 78.3 773 742
NONE EVAP EVAP EVAP EVAP EVAP EVAP EVAP
0 0 0 0 0 0 0 0

4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
102559 101180 98920 95205 89624 83872 81651 71573
7692 7825 7859 7904 7980 8072 8112 8348
788.9 791.7 7775 752.6 715.2 677.1 662.4 597.5
38298 38434 37741 36532 34721 32867 32154 29007
Water Water Water Water Water Water Water Water
34336 31712 29964 28373 26660 24605 23877 20656
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Dry Dry Dry Dry Dry Dry Dry Dry

y y y y y y y y

OFF OFF OFF OFF OFF OFF OFF OFF
20327 25204 25547 24359 22565 21023 20406 17380
0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
9245 9353 9357 9384 9410 9410 9410 9410
5062 5318 5282 5218 5135 5069 5049 4969
3600 3600 3600 3600 3600 3600 3600 3600
567.0 554.3 545.0 529.5 507.1 484.3 475.5 434.5
284.7 335.9 3415 344.6 346.1 346.5 346.6 340.5
57.2 54.1 53.2 52.6 51.7 50.7 50.3 47.8
455.9 438.6 4315 419.3 402.2 385.5 378.9 355.9
100.0 100.0 100.0 107.0 117.0 124.0 127.0 137.0
713 724 722 728 736 738 739 743
1984 2031 2031 2032 2029 2020 2018 2008
1525 1571 1572 1572 1569 1561 1558 1548
7429 785.2 790.1 798.6 808.3 815.3 818.4 836.8
4735 455.7 447.8 435.0 417.0 399.3 392.4 359.7
1704740 1640417 1612121 1565973 1501290 1437517 1412577 1294998
146380 147201 145404 142421 137700 132639 130670 121614
0.2729 0.2766 0.2771 0.2777 0.2782 0.2784 0.2785 0.2791
25 25 25 25 25 25 25 25

79 80 78 76 72 68 67 60
153 125 118 115 118 124 128 139
295.90 241.98 225.12 211.48 206.31 206.23 207.37 203.15
102679.70 103098.50 101260.30 98027.79 93164.22 88178.60 86258.18 77798.05
8 6 5 5 5 5 6 7

8.35 6.03 5.38 4.93 4.92 5.12 5.25 5.43
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Engine:
Deck Info:
Generator:

Fuel

Case #

JOHN SEIDLER

CPV Sentinel-Dry Spread (Permit & High Ambients)

LMS100 PA

G0179C - 870.scp
BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)
: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

2001

2002

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

1.2311
72.2031
13.5613

6.0232

6.9603

0.0000

0.0174

0.0005

0.0032

1.2210
71.6118
13.0102

6.2849

7.8537

0.0000

0.0148

0.0004

0.0033

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

0.9722
81.3150
13.3711

4.3179

0.0000

0.0000

0.0196

0.0010

0.0032

0.9743
81.4906
12.9616

4.5526

0.0000

0.0000

0.0168

0.0007

0.0034

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2
02
co2
H20
S02
co
HC
NOX

Aero Energy Fuel Number

Hydrogen
Methane

Ethane

Ethylene
Propane
Propylene
Butane

Butylene
Butadiene
Pentane
Cyclopentane
Hexane
Heptane

Carbon Monoxide
Carbon Dioxide
Nitrogen

Water Vapor
Oxygen
Hydrogen Sulfide
Ammonia

Btu/lb, LHV
Btu/scf, LHV
Btu/scf, HHV
Btu/lb, HHV
Fuel Temp, °F
NOx Scalar
Specific Gravity

0.8666
72.4800
11.9183

3.8488
10.8651

0.0000

0.0174

0.0009

0.0028

Volume %
0.0000
95.9992
1.7359
0.0000
0.3325
0.0000
0.1224
0.0000
0.0000
0.0343
0.0000
0.0258
0.0000
0.0000
1.1961
0.5537
0.0000
0.0000
0.0000
0.0000

20600
918
1018
22838
77.0
0.983
0.58

0.8554
71.5473
11.3801

3.9971
12.2018

0.0000

0.0147

0.0006

0.0030

900-773 (SCG-Blythe)

Weight %
0.0000
91.2962
3.0943
0.0000
0.8692
0.0000
0.4217
0.0000
0.0000
0.1467
0.0000
0.1318
0.0000
0.0000
3.1207
0.9195
0.0000
0.0000
0.0000
0.0000

2003

1.2195
71.5235
12.9897

6.2812

7.9686

0.0000

0.0140

0.0003

0.0033

0.9744
81.4926
12.9575

4.5556

0.0000

0.0000

0.0159

0.0007

0.0034

0.8538
71.4105
11.3544

3.9920
12.3718

0.0000

0.0139

0.0006

0.0029

2004

1.2177
71.4187
12.9887

6.2599

8.0979

0.0000

0.0135

0.0003

0.0033

0.9743
81.4856
12.9744

4.5464

0.0000

0.0000

0.0154

0.0006

0.0034

0.8519
71.2489
11.3445

3.9752
12.5626

0.0000

0.0135

0.0006

0.0029

GE Energy

2005

1.2169
71.3753
13.0524

6.2056

8.1324

0.0000

0.0137

0.0003

0.0033

0.9739
81.4569
13.0414

4.5081

0.0000

0.0000

0.0157

0.0007

0.0033

0.8511
71.1834
11.3966

3.9396
12.6122

0.0000

0.0137

0.0006

0.0029

2006

1.2165
71.3506
13.1459

6.1341

8.1349

0.0000

0.0143

0.0004

0.0033

0.9735
81.4176
13.1330

4.4556

0.0000

0.0000

0.0164

0.0007

0.0033

0.8507
71.1475
11.4764

3.8936
12.6141

0.0000

0.0143

0.0006

0.0029

Date: 10/29/2007
Time: 11:29:33 AM
Version: 3.5.11

2007

1.2164
71.3459
13.1834

6.1064

8.1295

0.0000

0.0147

0.0004

0.0032

0.9733
81.4022
13.1688

4.4350

0.0000

0.0000

0.0168

0.0007

0.0033

0.8506
71.1411
11.5088

3.8759
12.6054

0.0000

0.0146

0.0007

0.0029

2008

1.2163
71.3390
13.3208

6.0076

8.0970

0.0000

0.0157

0.0004

0.0032

0.9726
81.3466
13.2982

4.3606

0.0000

0.0000

0.0179

0.0008

0.0032

0.8505
71.1336
11.6287

3.8131
12.5549

0.0000

0.0156

0.0007

0.0028



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy
Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Dry Spread (Permit & High Ambients)
Engine: LMS100 PA
Deck Info: GO179C - 870.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 11:29:33 AM
Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 2001 2002 2003 2004 2005 2006 2007 2008
Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.1 28.0 28.0 27.9 27.9 27.9 27.9 27.9
Inlet Flow Wet, pps 456.1 438.8 4317 419.5 402.4 385.7 379.1 356.1
Inlet Flow Dry, pps 455.4 434.5 426.5 413.6 396.3 379.3 372.7 349.6
Shaft HP 139434 137571 134519 129503 121970 114209 111213 97625
Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.986 0.986 0.986 0.985 0.985 0.985 0.983
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A
8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0
CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CardPack 870 870 870 870 870 870 870 870
Intercooler CardPack 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry
NSI 332 334 334 334 301 301 301 301
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0

XNENG 1 1 1 1 1 1 1 1



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Case #

Ambient Conditions
Dry Bulb, °F

Wet Bulb, °F

RH, %

Altitude, ft

Ambient Pressure, psia

Engine Inlet

Comp Inlet Temp, °F
RH, %

Conditioning

Tons or kBtu/hr

Pressure Losses
Inlet Loss, inH20
Exhaust Loss, inH20

kW, Gen Terms
Est. Btu/kW-hr, LHV

Fuel Flow
MMBtu/hr, LHV
Ib/hr

NOx Control

Water Injection
Ib/hr
Temperature, °F

Intercooler

Humidification

IC Heat Extraction, btu/s
KOD Water Extraction, Ib/s

Control Parameters

HP Speed, RPM

LP Speed, RPM

PT Speed, RPM

PS3 - CDP, psia

T23 - Interl Inlet Temp, °F
P23 - Intcrl Inlet Pressure, psia
W23 - Interl Inlet Flow, Ib/s
T25 - HPC Inlet Temp, °F
T3CRF - CDT, °F

TA48IN, °R

T48IN, °F

Exhaust Parameters
Temperature, °F

Ib/sec

Ib/hr

Energy, Btu/s- Ref 0 °R
Cp, Bt/b-R

Engine:
Deck Info:
Generator:
Fuel:

JOHN SEIDLER

CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)

LMS100 PA

G0179C - 870.scp

BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)
Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)

NOx ppmvd Ref 15% 02
NOx as NO2, Ib/hr

CO ppmvd Ref 15% 02
CO, Ib/hr

CO2, Ib/hr

HC ppmvd Ref 15% 02
HC, Ib/hr

SOX as SO2, Ib/hr

3001 3002 3003 3004
17.0 72.0 83.0 90.0
15.8 57.1 63.1 67.0
80.0 40.0 33.0 30.2
1080.0 1080.0 1080.0 1080.0
14.132 14.131 14.131 14.131
17.0 59.3 66.0 70.4
80.0 87.8 85.3 84.1
NONE EVAP EVAP EVAP
0 0 0 0
4.50 4.50 4.50 4.50
12.00 12.00 12.00 12.00
92017 90791 88782 87339
7821 7934 7976 8004
719.7 720.3 708.1 699.1
34936 34967 34374 33934
Water Water Water Water
30177 27378 25887 25313
100.0 100.0 100.0 100.0
Dry Dry Dry Dry
Secondary Secondary Secondary Secondary
OFF OFF OFF OFF
18079 22859 23161 22636
0.0 0.0 0.0 0.0
9183 9277 9281 9324
4885 5092 5101 5095
3600 3600 3600 3600
527.5 517.0 508.5 501.2
2747 326.4 332.7 337.9

54.8 52.2 51.4 51.2
432.7 414.8 408.0 401.0

100.0 100.0 100.0 107.0
702 709 708 717

1958 1994 1994 2003

1499 1534 1535 1543

740.4 775.4 780.6 7917
444.3 429.8 422.5 415.3
1599537 1547248 1520892 1495049
136760 137310 135746 134911
0.2721 0.2754 0.2760 0.2768
25 25 25 25

72 72 71 70

156 124 117 110
274.04 218.06 203.38 188.77
93680.51 93828.64 92253.31 91090.77
8 5 5 4

7.80 5.39 4.83 4.25
0.00 0.00 0.00 0.00

GE Energy
Date: 10/31/2007
Time: 7:15:49 AM
Version: 3.5.11
3005 3006 3007 3008
100.0 107.0 110.0 120.0
69.7 722 729 75.6
21.7 18.4 16.8 12.7
1080.0 1080.0 1080.0 1080.0
14.131 14.131 14.131 14.131
74.2 77.4 785 82.3
80.2 78.3 77.3 742
EVAP EVAP EVAP EVAP
0 0 0 0
4.50 4.50 4.50 4.50
12.00 12.00 12.00 12.00
86356 76951 76752 69318
8026 8191 8201 8411
693.1 630.3 629.5 583.0
33645 30597 30556 28303
Water Water Water Water
25395 21958 22030 19904
100.0 100.0 100.0 100.0
Dry Dry Dry Dry
Secondary Secondary Secondary Secondary
OFF OFF OFF OFF
21868 19587 19359 16765
0.0 0.0 0.0 0.0
9383 9349 9369 9396
5090 4996 4998 4951
3600 3600 3600 3600
495.2 458.6 457.2 425.6
343.4 340.9 342.3 337.0
51.1 49.4 49.3 47.2
394.5 368.4 367.2 352.4
117.0 124.0 127.0 137.0
731 728 732 741
2016 1996 2001 2003
1557 1536 1541 1543
805.8 811.3 816.4 838.8
408.7 381.0 379.2 352.9
1471442 1371647 1365132 1270451
134566 125907 125914 119450
0.2778 0.2777 0.2781 0.2791
25 25 25 25
70 63 63 59
111 104 112 133
187.52 159.90 172.08 189.86
90306.37 82159.49 82026.20 75927.67
4 4 5 6
4.23 3.39 3.92 4.94
0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

Performance By:
Project Info:

Engine:
Deck Info:
Generator:
Fuel:

Case #

JOHN SEIDLER

CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)

LMS100 PA

G0179C - 870.scp

BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404)
Site Gas Fuel#900-773T, 20600 Btu/lb,LHV

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)

AR
N2

Aero Energy Fuel Number

Hydrogen
Methane

Ethane

Ethylene
Propane
Propylene
Butane

Butylene
Butadiene
Pentane
Cyclopentane
Hexane

Heptane

Carbon Monoxide
Carbon Dioxide
Nitrogen

Water Vapor
Oxygen
Hydrogen Sulfide
Ammonia

Btu/lb, LHV
Btu/scf, LHV
Btu/scf, HHV
Btu/lb, HHV
Fuel Temp, °F
NOX Scalar
Specific Gravity

3001 3002 3003 3004
1.2335 1.2241 1.2222 1.2200
72.3458 71.7955 71.6821 71.5536
13.8432 13.3829 13.3470 13.2701
5.8567 6.0642 6.0657 6.0928
6.7001 7.5156 7.6661 7.8474
0.0000 0.0000 0.0000 0.0000
0.0171 0.0141 0.0134 0.0126
0.0005 0.0003 0.0003 0.0003
0.0031 0.0032 0.0032 0.0032
0.9711 0.9727 0.9728 0.9731
81.2151 81.3563 81.3623 81.3836
13.6054 13.2768 13.2632 13.2139
4.1852 4.3742 4.3826 4.4112
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0192 0.0160 0.0152 0.0144
0.0010 0.0007 0.0006 0.0006
0.0031 0.0032 0.0032 0.0033
0.8694 0.8590 0.8569 0.8545
72.7107 71.8420 71.6653 71.4647
12.1807 11.7242 11.6825 11.6035
3.7469 3.8627 3.8603 3.8736
10.4715 11.6946 11.9183 12.1878
0.0000 0.0000 0.0000 0.0000
0.0172 0.0141 0.0134 0.0126
0.0009 0.0006 0.0006 0.0005
0.0028 0.0029 0.0029 0.0029

900-773 (SCG-Blythe)

Volume %  Weight %
0.0000 0.0000
95.9992 91.2962
1.7359 3.0943
0.0000 0.0000
0.3325 0.8692
0.0000 0.0000
0.1224 0.4217
0.0000 0.0000
0.0000 0.0000
0.0343 0.1467
0.0000 0.0000
0.0258 0.1318
0.0000 0.0000
0.0000 0.0000
1.1961 3.1207
0.5537 0.9195
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
20600
918
1018
22838
77.0
0.983
0.58

GE Energy
Date: 10/31/2007
Time: 7:15:49 AM
Version: 3.5.11
3005 3006 3007 3008
1.2179 1.2186 1.2179 1.2168
71.4317 71.4738 71.4305 71.3690
13.1690 13.3942 13.3525 13.3757
6.1373 5.9898 6.0087 5.9764
8.0279 7.9084 7.9743 8.0435
0.0000 0.0000 0.0000 0.0000
0.0127 0.0117 0.0126 0.0149
0.0003 0.0002 0.0003 0.0004
0.0033 0.0032 0.0032 0.0032
0.9734 0.9724 0.9726 0.9724
81.4148 81.3287 81.3417 81.3272
13.1407 13.3434 13.3120 13.3443
4.4527 4.3386 4.3555 4.3351
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0145 0.0133 0.0144 0.0170
0.0006 0.0005 0.0006 0.0008
0.0033 0.0032 0.0032 0.0032
0.8522 0.8530 0.8522 0.8511
71.2738 71.3449 71.2768 71.1815
11.5039 11.7054 11.6648 11.6796
3.8981 3.8060 3.8166 3.7943
12.4560 12.2758 12.3737 12.4751
0.0000 0.0000 0.0000 0.0000
0.0127 0.0116 0.0126 0.0149
0.0005 0.0004 0.0005 0.0007
0.0029 0.0028 0.0028 0.0028



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy
Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)
Engine: LMS100 PA
Deck Info: G0179C - 870.scp Date: 10/31/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 7:15:49 AM
Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV/ Version: 3.5.11
Case # 3001 3002 3003 3004 3005 3006 3007 3008
Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.2 28.0 28.0 28.0 28.0 28.0 28.0 279
Inlet Flow Wet, pps 433.0 415.0 408.2 401.2 394.7 368.6 367.4 352.6
Inlet Flow Dry, pps 432.3 410.9 403.2 395.6 388.7 362.6 361.2 346.1
Shaft HP 125200 123545 120834 118887 117561 104875 104606 94586
Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.985 0.985 0.985 0.985 0.984 0.984 0.983
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A
8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0
CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CardPack 870 870 870 870 870 870 870 870
Intercooler CardPack 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0
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CHAPTER1
EXECUTIVE SUMMARY

If ground water replenishment with imported water (artificial recharge) is excluded, annual ground water
overdraft (ground water extractions or water production in excess of natural ground water replenishment
or recharge) within the Mission Creek Subbasin of the Coachella Valley Ground Water Basin (see Plate
1) is currently estimated to range between 9,000 and 10,000 acre feet per year (AF/Yr), depending upon
actual non-consumptive return flows. Supplementing natural ground water replenishment resulting from

rainfall runoff with artificial recharge is therefore necessary to reduce annual and cumulative overdraft.

Increases in cumulative overdraft, without artificial recharge, will result in declining ground water levels
and increasing pump lifts, thereby increasing energy consumption for ground water extraction. Extreme
cumulative overdraft has the potential of causing ground surface settlement, and could also have an
adverse impact upon ground water quality and storage volume. Artificial recharge offsets annual ground
water overdraft and the concerns associated therewith and arrests or reduces the effects of cumulative

ground water overdraft.

The Area of Benefit for the ground water replenishment program is that portion of the Mission Creek
Subbasin and upstream tributaries, either subbasins or streams, which lie within the boundaries of Desert
Water Agency (Plate 2). The costs involved in carrying out the ground water replenishment program are
essentially recovered through water replenishment assessments applied to all ground water and surface
water production within the Area of Benefit, aside from specifically exempted production. Production is
defined as either extraction of ground water from the Mission Creek Subbasin and upstream tributaries,
or diversion of surface water that would otherwise naturally replenish the Mission Creek Subbasin and

upstream tributaries, all within the Area of Benefit.

The following are specifically exempted from assessment: producers extracting ground water from either
the Mission Creek Subbasin and upstream tributaries at rates less than 10 AF/Yr; and producers diverting
surface water that does not diminish stream flow and ground water recharge of the Mission Creek

Subbasin and upstream tributaries by more than 10 AF/Yr.

Artificial recharge in the Mission Creek Subbasin commenced in 2002. Because ground water
production continues to exceed ground water replenishment and ground water overdraft continues to

occur within the Mission Creek Subbasin, continued artificial recharge with Colorado River water



exchanged for available State Water Project contract water is necessary to either eliminate or reduce the

effects of annual and cumulative overdraft, and reduce the resultant threat to the ground water supply.

Desert Water Agency has requested its maximum 2007 Table A water allocation (formerly known as
"entitlement") of 50,000 AF pursuant to its State Water Project Contract, which was increased in quantity
from 38,100 AF in 2004 to 50,000 AF in 2005, and use said water for ground water replenishment.
Coachella Valley Water District plans to do the same with its maximum 2007 Table A water allocation,
which was increased in quantity from 23,100 in 2003 to 33,000 AF in 2004 and to 121,100 AF in 2005.
In addition, for 2007, the two agencies jointly agreed to each request up to 16,380 AF of State Water
Project surplus water under the Turn-Back Water Pool Program, as available. It appears that
approximately 800 AF of Turn-Back Water Pool Program water will be available to the Coachella Valley
agencies during 2007.

By virtue of the 2003 Exchange Agreement, Metropolitan Water District assigned 11,900 AF of its
annual Table A allocation to Desert Water Agency and 88,100 AF of its annual Table A allocation to
Coachella Valley Water District; however, Metropolitan Water District retained the option to call-back
or recall the assigned annual Table A water allocations, in accordance with specific conditions, in any
year. In implementing the 2003 Exchange Agreement, Metropolitan Water District advised Coachella
Valley Water District and Desert Water Agency that it would probably recall the 100,000 AF assigned to
the two Coachella Valley agencies from 2005 through 2009. In fact, it did recall 100,000 AF in 2005,
but did not recall any water in 2006. According to preliminary communications with Metropolitan Water

District staff, it is unlikely that Metropolitan Water District will recall any water in 2007.

According to current (as of April 25, 2007) projections for 2007, California Department of Water
Resources (CDWR) may be able to deliver 60% of Table A water allocation requests, which would result
in deliveries of approximately 102,660 AF of Table A water to the Coachella Valley agencies, 30,000 AF
for Desert Water Agency and 72,660 AF for Coachella Valley Water District. As mentioned previously,
approximately 800 AF of Turn-Back Water Pool water (Pool A) will be available to the Coachella Valley
agencies for the 2007 calendar year. The total quantity of water available for artificial recharge in the

Upper Coachella Valley during 2007 will approximate 103,460 AF.

The maximum replenishment assessment rate permitted by Desert Water Agency Law for the 2007/2008
fiscal year is $132.76/AF. The $132.76 rate is based on estimated Applicable State Water Project
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Charges of $8,480,913 (see Table 3 for Desert Water Agency applicable charges for 2007 and 2008) and
estimated combined assessable production of 63,880 AF for the Whitewater River and Mission Creek
Subbasins (51,270 AF within the Whitewater River Subbasin and 12,610 AF within the Mission Creek
Subbasin).

Pursuant to the terms of the Water Management Agreement between Coachella Valley Water District and
Desert Water Agency, Desert Water Agency's Allocated State Water Project Charges amount to
$6,169,190, which with estimated assessable production of 63,880 AF results in an effective
replenishment assessment rate component for Table A water of $97.00/AF for the 2007/2008 ﬁscal'year
(see Table 4).

Desert Water Agency completed construction of the Mission Creek Recharge Basin facilities in June
2002, at a construction cost of $3,978,850, with Desert Water Agency's allocated share being $2,731,807.
Beginning in 2004/2005, Desert Water Agency began to recover said costs through a replenishment
assessment rate component of $12.00/AF, applicable to users within the Mission Creek Subbasin. Desert

Water Agency's allocated share of the facilities construction cost is shown as a deficit (see Table 5).

Nevertheless, Desert Water Agency has elected to set the replenishment assessment rate at $63.00 for the
2007/2008 fiscal year. At that rate, Mission Springs Water District's replenishment assessment for the
Mission Creek Subbasin will be about $701,820; for other producers in the Mission Creek Subbasin, it
will be about $92,610. Based on the aforementioned replenishment assessment rate and estimated
assessable production of 12,610 AF for the Mission Creek Subbasin, Desert Water Agency will bill
approximately $794,430 through the replenishment assessment. As a result, the cumulative deficit will

be increased from $4,267,025 to $4,690,452 (see Table 5).

In summary, the Mission Creek Subbasin is in a condition of overdraft even though ground water levels
have generally stabilized (cumulative overdraft offset by artificial recharge is estimated to be 113,000
AF); thus, there is a continuing need for ground water replenishment. Even though Desert Water Agency
has requested of the California Department of Water Resources its full State Water Project Table A
allocation, the California Department of Water Resources expects to deliver only 60% thereof,
essentially 30,000 AF (22,860 AF State Water Project water, 7,140 AF Metropolitan Water District
transfer water), and Desert Water Agency has elected to set the ground water replenishment assessment

rate for 2007/2008 at $63.00/AF.
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CHAPTER II
INTRODUCTION

Desert Water Agency's Ground Water Replenishment and Assessment Program was established to
augment ground water supplies and arrest or retard declining water table conditions within the Upper
Coachella Valley, specifically within the Mission Creek Subbasin of the Upper Coachella Valley Ground
Water Basin (see Plate 1).

The Program was implemented pursuant to a joint Water Management Agreement (executed April 8,
2003) between the Coachella Valley Water District (CVWD) and the Desert Water Agency (DWA).
Previously, a similar program had been implemented within the Whitewater River Subbasin pursuant to a

similar Water Management Agreement.

CVWD and DWA entered into a Settlement Agreement with the Mission Springs Water District
(MSWD) in December, 2004, which affirmed the water allocation procedure that had been established
earlier by CVWD and DWA, and which established a Management Committee, consisting of the General
Managers of CVWD, DWA, and MSWD, to review production and recharge activities. An Addendum to
the Settlement Agreement states that the water available for recharge each year shall be divided among
the management areas proportionate to the previous year's production from within each management area

(see Appendix B).

The Water Management Agreements call for maximum importation of State Water Project Contract
Table A water allocations (formerly entitlements) by CVWD and DWA for replenishment of ground
water basins or subbasins within defined Water Management Areas. The Agreements also require
collection of data necessary for sound management of all water resources within these same Water

Management Areas.

The Water Management Agreements were developed following numerous investigations regarding the
ground water supply within the Coachella Valley; said investigations are addressed in previous reports
(Engineer's Reports on Ground Water Replenishment and Assessment Program for the Whitewater River
Subbasin for Desert Water Agency, 1978/1979 through 1983/1984). These investigations all concluded
that ground water overdraft (ground water extractions or water production in excess of natural ground

water replenishment or recharge) existed within the Upper Coachella Valley Ground Water Basin.
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Since 1973, CVWD and DWA have been using Colorado River water to replenish ground water in the
Water Management Area for the Whitewater River Subbasin of the Upper Coachella Valley Ground
Water Basin. The two agencies are permitted by law to replenish ground water basins and to levy and
collect water replenishment assessments from any ground water extractor or surface water diverter (aside

from exempt producers) within their jurisdictions who benefits from replenishment of ground water.

For the Whitewater River Subbasin, DWA began its ground water assessment program in fiscal year
1978/1979 and CVWD began its ground water assessment program in fiscal year 1980/1981. For the
Mission Creek Subbasin, the two agencies initiated their ground water assessment programs
simultaneously in fiscal year 2004/2005. The two agencies are not required to implement the assessment
procedure jointly or identically; however, they have each continuously levied an annual assessment on
water produced within their respective jurisdictions since inception of their ground water assessment

programs.

Due to continuing overdraft conditions in the Mission Creek Subbasin, located northerly of the
Whitewater River Subbasin, DWA began constructing facilities to replenish the Mission Creek Subbasin
in October 2001. Facilities were essentially completed in June 2002, at a construction cost of
$3,975,850. Recharge activities commenced in November 2002. During 2002, approximately 4,733 AF
were recharged using the Mission Creek Recharge Facilities. During 2004, 2005, and 2006,
approximately 5,564 AF, 24,723 AF, and 19,901 AF, respectively, were recharged using the same

Mission Creek Recharge Facilities.

Desert Water Agency Law requires the filing of an Engineer's Report regarding the Replenishment
Program before DWA can levy and collect ground water replenishment assessments. The report must
address the condition of ground water supplies, the need for ground water replenishment, the Area of
Benefit, water production within said Area, and replenishment assessments to be levied upon said water

production. It must also contain recommendations regarding the Replenishment Program.
For the Mission Creek Subbasin, the Area of Benefit consists of the northwesterly portion of the Mission

Creek Subbasin, and tributaries thereto, situated within DWA's boundaries (see Plate 2). There are no

known active stream diversions on tributaries to Mission Creek Subbasin.
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While the replenishment assessments outlined on the following pages are based on and limited to water
production within DWA's Area of Benefit, available water supply, estimated water requirements, and
ground water replenishment are referenced herein to the entire Mission Creek Subbasin. The Mission
Creek Subbasin is utilized jointly by CVWD and DWA for water supply purposes, and the two agencies

jointly manage said Subbasin's water supplies.
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CHAPTER III
WATER SUPPLY



CHAPTER III
WATER SUPPLY

Pursuant to the Water Management Agreement between CVWD and DWA, the Water Management Area
encompasses the entire Mission Creek Subbasin (Plate 1). The Area of Benefit for DWA's replenishment
program consists of the northwesterly portion of the Mission Creek Subbasin situated within DWA's
boundaries (Plate 2). The Area of Benefit for CVWD's replenishment program consists of the
southeasterly portion of the Mission Creek Subbasin situated within CVWD's boundaries. Mission
Springs Water District (MSWD), which extracts ground water to serve its customers, is situated within

DWA's Area of Benefit.

Annual water production (ground water extractions with CVWD and MSWD) within the Mission Creek
Subbasin increased from an average of approximately 500 AF/yr in the late 1950s and 1960s to
approximately 2,300 AF/yr in 1978. It has increased relatively steadily since then to approximately
17,400 AF/yr in 2006. Such increasing annual production has resulted in cumulative long-term ground

water overdraft, as evidenced by the steady decline of the water table within the Mission Creek Subbasin.

During the past five calendar years (2002 through 2006), average annual water production within the
Mission Creek Subbasin has been about 15,000 AF/yr; approximately 27% within CVWD and
approximately 73% within DWA. Records of historic pumpage by private pumpers are not available;
therefore, current pumpage by private pumpers is estimated at approximately 3,800 AF/yr, with about

1,500 AF/yr within DWA's Area of Benefit (see Table 6).

Consumptive use in the Upper Coachella Valley is estimated to be about 65% of total water production
(per USGS Water Resources Investigation No. 91-4142). Annual production in the Mission Creek
Subbasin has averaged 15,000 AF/yr for the past five years, resulting in average consumptive use of

about 10,000 AF/yr and average non-consumptive return of about 5,000 AF/yr during the same period.

Non-consumptive return is water returned to the aquifer after use (for example, irrigation water
percolating into the ground and treated wastewater discharged to percolation ponds). Although non-
consumptive return in the Upper Coachella Valley has been estimated at approximately 35% (per USGS
Water Resources Investigation No. 91-4142), there is some evidence that non-consumptive return is now

significantly higher than 35%, perhaps 40%, 45%, or even 50%.
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The non-consumptive return proportion of developed water is now being re-evaluated in light of current
ground water basin conditions and operations. If non-consumptive return were 40%, 45%, or even 50%,
as it may well be, current non-consumptive return would be significantly greater, another 700 AF/Yr or

so for each 5% increase.

Average annual reduction in stored ground water was 4,700 AF/Yr from 1955 through 2006, and 7,500
AF/Yr from 1998 through 2006 (see Exhibit 5). Annual metered production and non-consumptive return

are plotted on Plate 3, which provides an indication of consumptive use and cumulative overdraft.

From 1973 through 2006, CVWD and DWA have replenished the Upper Coachella Valley Ground Water
Basins, specifically the Whitewater River and Mission Creek Subbasins, with approximately 1,824,154
AF (1,769,233 AF to Whitewater River Subbasin and 54,921 AF to Mission Creek Subbasin) of
exchange deliveries (Colorado River water exchanged for State Water Project water, including advance
deliveries converted to exchange deliveries, but excluding advance deliveries not yet converted to
exchange deliveries). Including advance deliveries not yet converted to exchange deliveries, artificial
recharge with Colorado River water (exchange and advance deliveries) has approximated 2,038,197 AF,
(approximately 1,983,276 AF delivered to the Whitewater River Subbasin and approximately 54,921 AF
delivered to the Mission Creek Subbasin). See Exhibits 3, 4, and 7 in the Appendix.

The Mission Creek Subbasin consists of water-bearing strata underlying the Mission Creek upland,
generally in the vicinity of the communities of North Palm Springs and Desert Hot Springs. The
subbasin is bounded on the south by the Banning Fault, on the north and east by the Mission Creek Fault,
and on the west by nonwater-bearing rocks of the San Bernardino Mountains. To the southeast, the
subbasin merges with the Indio Hills. The Mission Creek Subbasin Water Management Area is

illustrated in Plate 1.

The Mission Creek and Banning Faults, as well as the boundaries of the consolidated and semi-
consolidated strata of the San Bernardino Mountains and Indio Hills, are indicated on the Geologic Map
of California, Santa Ana Sheet (1966). The southerly boundary of the Mission Creek Subbasin, the
Banning Fault, is a branch of the San Andreas Fault; it forms a significant restriction to ground water

flow from the Mission Creek Subbasin into the adjacent Garnet Hill Subbasin.
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Natural inflow to the Mission Creek Subbasin is primarily from infiltration and percolation of natural
runoff from Mission Creek, Big Morongo Creek, and Little Morongo Creek. The exact quantity of
inflow and recharge from these sources is uncertain; the USGS (1974) estimates 3,500 AF/yr, MTU
(1998) estimates 5,360 AF/yr, and CDWR (1964) estimates 6,000 AF/yr. Inflow and recharge therefore
range between 3,500 and 6,000 AF/yr. DWA (1980) estimates long-term average recharge of between
640 and 1,300 AF/yr from Mission Creek alone.

According to Final Hydrogeologic Evaluation, Well Siting, and Recharge Potential Feasibility Study
Mission Creek Groundwater Subbasin, Riverside County, California prepared by Richard C. Slade &
Associates LLC, May 2000 (Slade), "...the hydrographs for wells in the Mission Creek Groundwater
Subbasin generally do not show any response to rainfall in the region... This lack of response to rainfall
in the Mission Creek Groundwater Subbasin appears to indicate that rainfall does not have a significant

influence on recharge in the basin and/or that current pumping volumes exceed the recharge."

Natural outflow from the Mission Creek Subbasin is essentially underflow across the Banning Fault. The
exact quantity of outflow from the Subbasin is uncertain; the USGS (1974) and MTU (1998) both
estimate about 5,500AF/yr underflow across the Banning Fault and MTU (1998) further estimates
phreatophytic evapotranspiration of about 1,400 AF/yr. Natural outflow equals or exceeds natural inflow

leaving natural water supply for this basin at essentially zero.

Regardless of the specific quantities estimated in the various studies, water levels in the Mission Creek
Subbasin have been in decline through 2004, with outflow exceeding inflow. Again, according to Slade
(2000), "all of the wells in the Subbasin exhibit a steady decline in their recorded water-level
measurements", and "...water levels in the groundwater subbasin have steadily declined between 1955
and 1997 on the order of approximately 63 feet; of this amount, approximately 30 feet occurred between
1978 and 1998", and "...for the next 20 years...water levels will decline at a rate of approximately 3 feet
per year", and for the following 30 years "...water levels should decline at an increased rate of
approximately 6 feet per year", and "...it appears that the groundwater reservoir will need to be
augmented by recharge from imported water". Data collected by Krieger & Stewart indicate water levels
within the Mission Creek Subbasin for the period 1992 through 2003 have declined at least 10 feet and as
much as 26 feet as the result of pumpage. However, due to ground water replenishment efforts, ground
water levels within the Mission Creek Subbasin have, on the average, been relatively stable during 2005

and 2006.
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According to Slade (2000), hydrographic data of MSWD wells indicate that the quantity of ground water
stored in the northwesterly three-quarters of the Mission Creek Subbasin in 1997 was approximately
1,333,800 AF. Based on data in GTC's report (1979), Slade estimates that there were approximately
1,440,600 AF of stored ground water within the same area in 1978, and 1,511,800 AF in 1955. Based on
GTC’s estimated change of 2,400 AF/yr in stored ground water between 1955 and 1970, there were
approximately 1,475,800 AF of stored ground water in 1970.

Based on water levels provided by MSWD and GTC's factor of 3,560 AF of storage loss per foot of water
level decline (later used by Slade), an additional 67,640 AF of storage was lost between 1998 and 2006,
about 7,500 AF/yr average. The area's loss of storage from 1955 through 2006 was approximately
245,640 AF, roughly 16% of the storage in 1955 (see Exhibit 5). Between 2004 and the end of 2005, the
decline in groundwater has decreased to a negligible quantity, when averaged over the MSWD service

area.

Extrapolating from the northwesterly three-quarters of the Subbasin to the entire Subbasin (assuming
uniform aquifer characteristics), the ground water stored within the entire Subbasin would have been as
follows: 2,015,733 AF in 1955, 1,967,733 AF in 1970, 1,920,800 AF in 1978, 1,778,400 AF in 1997, and
1,689,000 in 2006, a change of about 45,000 AF or about 11,000 AF/yr over the latter five years.

The aforementioned changes in storage range between 7,500 AF/yr for the northwesterly three-quarters
of the Subbasin and 11,000 AF/yr for the entire Subbasin. The extrapolated change in storage may be
somewhat higher than actual since aquifer characteristics are not uniform throughout the Subbasin, the
southeast quarter of the Subbasin consists of much less permeable material than the northwest three-

quarters; however, it sets a reasonable upper limit.

Based on a polynomial curve fit to the above ground water storage data, the annual reduction in stored
ground water within the Subbasin projected to 2006 is approximately 11,600 AF, compared with
consumptive use in 2006 of approximately 11,300 AF. Therefore, overdraft can reasonably be estimated

by consumptive use; for all practical purposes, they are equivalent.

Taking consumptive use as an estimate of overdraft, estimated cumulative overdraft since 1978

approximates 168,000 AF as of 2006. By éomparison, based on declining water levels and GTC's storage
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loss factor, the loss of storage within the northwest three-quarters of the Subbasin between 1978 and
2006 was approximately 174,000 AF. Cumulative net overdraft since 1978, accounting for artificial
replenishment, was about 113,000 AF in 2006 using consumptive use figures, or (at minimum) 174,000

AF using water levels and GTC's storage loss factor.

As observed by Slade (2000), increases in cumulative overdraft without artificial recharge will result in
declining ground water levels and increasing pump lifts, necessitating the lowering of pump bowls in
existing wells, thereby increasing energy consumption for ground water extraction, with extreme
cumulative overdraft having the potential of causing ground surface settlement, and adversely impacting
ground water quality. Supplementing natural ground water replenishment resulting from rainfall runoff

with artificial recharge is therefore necessary to reduce the impacts of annual and cumulative overdraft.

DWA and CVWD completed construction of the Mission Creek Recharge Facilities in June 2002, and
recharge activities commenced in November 2002; with about 4,700 AF of water introduced into the
recharge basins in 2002, 5,600 AF 2004, 25,000 AF in 2005, and 20,000 AF in 2006 (see Exhibit 8).
Since commencement of the recharge program, ground water has risen approximately 180 feet in the
vicinity of the recharge basins, specifically within the Recharge Basin Monitoring Well (see Exhibit 6).
During the time of the recharge effort from late 2002 to December 2005, water levels in a downstream

production well, MSWD Well 30, declined about 10 feet but then rose over 15 feet (see Exhibit 6).

Projected water supply demands upon the Mission Creek Subbasin shown in Plate 3 are based on
statistical analysis of historic metered production data (1978 through 2006) extrapolated through 2030,
and indicate an anticipated increase in net demand (consumptive use) of about 463 AF/yr. The projected
consumptive use values set forth in Plate 3 represent expected minimum future ground water demands in
the basin. Due to the lack of adequate natural recharge, and a suspected natural deficit, the entire
quantity of the consumptive use portion of the projected water requirements should be considered as

overdraft.

To further alleviate continuing overdraft conditions, CVWD obtained an additional 9,900 AF/Yr of Table
A water allocation from Tulare Lake Basin Water Storage District, another State Water Project
contractor, thus increasing its annual Table A water allocation to 33,000 AF/Yr, effective January 1,

2004.
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In addition, CVWD and DWA recently obtained a further 100,000 AF/Yr (88,100 AF/Yr for CVWD and
11,900 AF/Yr for DWA) of Table A water allocation through a new exchange agreement (the 2003
Exchange Agreement) among CVWD, DWA, and MWD, all State Water Project contractors. The new
exchange contract, which became effective January 1, 2005, permits MWD to call-back or recall the
assigned annual Table A water allocation of 100,000 AF/Yr in 50,000 AF/Yr increments during periods
of constrained, limited, or low water supply conditions; however, it gives CVWD and DWA opportunity
to secure increased quantities of surplus water in addition to increased quantities of Table A water during

normal or high water supply conditions.

In implementing the 2003 Exchange Agreement, Metropolitan Water District advised Coachella Valley
Water District and Desert Water Agency that it would probably recall the 100,000 AF/Yr assigned to the
two Coachella Valley agencies from 2005 through 2009. It did, in fact, recall the full 100,000 AF/Yr in
2005, but it did not recall any water in 2006. MWD must notify CVWD and DWA of its intentions
regarding call-back or recall of the 100,000 AF or 50,000 AF increment thereof.

CVWD and DWA recently negotiated transfer of an additional 16,000 AF/Yr (12,000 AF/Yr for CVWD
and 4,000 AF/Yr for DWA) of Table A water allocation from Kern County Water Agency and an
additional 7,000 AF/Yr (5,250 AF/Yr for CVWD and 1,750 AF/Yr for DWA) from Tulare Lake Basin
Water Storage District, both State Water Project contractors, with deliveries expected to commence in
2010. If consummated, CVWD's and DWA's Table A water allocations will be increased to 138,350
AF/Yr and 55,750 AF/Yr, respectively, for a combined total of 194,100 AF/Yr (71% CVWD and 29%
DWA). With full deliveries of these Table A water allocations (with no MWD call-back or recall, and
with no CDWR reduced Table A deliveries), plus natural supply and non-consumptive return flow,
annual water supply will be significantly greater than annual water requirements. With reduced
deliveries of Table A water allocations (with MWD call-back or recall), annual water supply will be

insufficient to meet annual water requirements without ground water from storage.

Continuous availability of maximum Table A allocations will require complete development of the State
Water Project, which currently has only about half of the water supply capacity needed to meet maximum
Table A allocation obligations during droughts; available water supplies are being further threatened by
new and increasing constraints on the development of new water supply facilities and on the operation of
existing facilities. Without the construction of additional Sacramento-San Joaquin Delta facilities and of

certain water storage reservoirs, the water supply capability of the State Water Project will remain
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limited and contractors will have to share the reduced available supplies, especially during droughts.
Currently, the State Water Project is expected to deliver long term between 77% and 82% of maximum

Table A allocations.

With implementation of the CALFED Bay Delta Program, the state and federal effort to restore the Bay
Delta Ecosystem, improve Bay Delta water management, and increase associated conveyance and storage
facilities, State Water Project water supplies will be more reliable. They will not continue to decline and
deteriorate with time; they may even increase, particularly with conveyance and storage improvements.
The CALFED Bay Delta program is a monumental undertaking, currently estimated at about $10 billion
dollars, about two thirds of the current present-worth-value of the State Water Project, which, of
economic necessity, will take years to implement. Eventually, it will improve State Water Project water

supply reliability and quality and may even increase quantity.

The Mission Creek Subbasin is in an overdraft condition and will remain so, even with the importation
and exchange of available State Water Project water, until the increased maximum State Water Project
Table A allocations can be accomplished. Recharge of the maximum Table A allocation in the
Whitewater River and Mission Creek Subbasins would arrest the effects of annual overdraft in both
basins by 2010, although the effects of overdraft in future years are less certain due to the difficulty of

projecting long-term growth.

In the meantime, the effects of continued annual ground water overdraft, although recently offset by
artificial ground water replenishment, will increase pump lifts (depths to recoverable ground water) and
the energy required to extract ground water, and, although unlikely with increased ground water
replenishment, may also cause ground surface settlement and ground water storage volume reduction
(due to aquifer subsidence). Water quality could be adversely affected if basin conditions (ground water
gradients and ground water flowlines) are altered by continued, significant ground water overdraft.
Continued ground water replenishment is needed to arrest or reduce declining water levels and to avoid

the detrimental conditions that could result therefrom.
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CHAPTER IV
REPLENISHMENT ASSESSMENT

Desert Water Agency Law, in addition to empowering DWA to replenish ground water basins and to levy
and collect water replenishment assessments within its area of jurisdiction, amongst others, defines

production and producers for ground water replenishment purposes as follows:

Production: The extraction of ground water by pumping or any other method within the Agency,
or the diversion within the Agency of surface supplies which naturally replenish the ground

water supplies within the Agency and are used therein.

Producer: Any individual, partnership, association, group, lessee, firm, private corporation,
public corporation, or public agency including, but not limited to, the Desert Water Agency, that

extracts or diverts water as defined above.

Producers that extract or divert 10 AF of water or less in any one year are considered minimal producers

and their production is exempt from assessment.

Desert Water Agency Law also states that assessments may be levied upon all water production within an
Area of Benefit, provided assessment rates are uniform throughout. The amount of any replenishment
assessment cannot exceed the sum of certain State Water Project charges, specifically the Delta Water
Charge, the Variable Component of the Transportation Charge, and the Off-Aqueduct Power Component
of the Transportation Charge, pursuant to the Contract between DWA and the State of California. The
aforesaid charges are set forth in each year's CDWR Bulletin on the State Water Project (CDWR Series
132, Appendix B, Tables B-16B, B-18, and B-21).

Prior to 2002, ground water replenishment with Colorado River Water (exchanged for State Water
Project water) had been limited to recharge of the Whitewater River Subbasin. In 2002, DWA and
CVWD commenced recharge activities in the Mission Creek Subbasin, in addition to continuing their
ongoing activities in the Whitewater River Subbasin. The Area of Benefit for Ground Water
Replenishment and Assessment herein is defined as that portion of the Mission Creek Subbasin and

tributaries thereto lying within DWA's boundaries (Plate 2).



The ground water replenishment assessment and the replenishment assessment rate for Table A water for

2007/2008 are based on the following:

1. All ground water production, with certain exceptions, within DWA is metered. All ground water
production by MSWD is metered. There is no surface water production within the Mission

Creek watershed within DWA.

2. The State Water Project Delta Water Charge (Delta Water Charge), the Variable Component of
the State Water Project Transportation Charge (Variable Transportation Charge), and the Off-
Aqueduct Power Component of the State Water Project Transportation Charge (Off-Aqueduct
Power Charge), as set forth in Appendix B of California Department of Water Resources Bulletin
132-06 (dated July 2006) and hereafter referred to as Applicable State Water Project Charges.

3. The proportionate share of the Applicable State Water Project Charges allocable to CVWD and
DWA in accordance with the Water Management Agreement (executed April 8, 2003) between
CVWD and DWA, hereafter referred to as Allocated State Water Project Charges. The
applicable charges are essentially apportioned between CVWD and DWA in accordance with
relative water production within those portions of each entity lying within the Water

Management Area.

4, Certain charges or costs other than those derived pursuant to items 1, 2, and 3 above. Currently,
for the Mission Creek Area of Benefit, a separate charge is being levied for reimbursement for

DWA's share of the cost of construction of the Mission Creek Recharge Basins.

The replenishment assessment rate comprises two components: (1) the Allocated State Water Project
charges attributable to the current annual Table A allocation, and (2) certain other charges or costs
related to ground water recharge, such as reimbursement for past surplus water charges for which
assessments had not been levied or construction and operation of facilities necessary for ground water

recharge.

The replenishment assessment rate, when applied to estimated assessable production (all production,
excluding that which is exempt, within the Area of Benefit), results in the replenishment assessment

which must not exceed the maximum permitted by Desert Water Agency Law (the Applicable State



Water Project Charges). Due to the interdependent nature of the imported water supply for the

Whitewater River and Mission Creek Subbasins, the Allocated State Water Project charges component of

the replenishment assessment rate is uniform throughout the Whitewater River and Mission Creek Areas

of Benefit; however, due to the independent and separate nature of various other aspects of the ground

water replenishment program within the Whitewater River and Mission Creek Subbasins, the other

charges and costs component need not be uniform; they are specific to each subbasin.

A.

ESTIMATED ASSESSABLE WATER PRODUCTION

Estimated assessable production within DWA's Mission Creek Subbasin Area of Benefit consists
of ground water extractions. Estimated assessable ground water production is based on the prior
calendar year's water production, either metered or estimated. MSWD production is metered and
recorded by MSWD staff. During the last half of 2003, meters were installed at the production
facilities of Hidden Springs Country Club, Mission Lakes Country Club, and Sands RV Resort;
DWA staff read and record metered water production quantities registered by these meters.

Estimated assessable water production is set forth in Table 6.

In 2006, production within DWA's Area of Benefit within the Mission Creek Subbasin is about
2.6 times that within CVWD's Area of Benefit, 12,608 AF versus 4,758 AF, whereas production
within CVWD's Area of Benefit within the Whitewater River Subbasin is about three times that
within DWA's Area of Benefit, 160,281 AF versus 54,434 AF. Of the total production within the
Whitewater River and Mission Creek Subbasins, 230,081 AF, 28.3% has occurred within DWA.

WATER REPLENISHMENT ASSESSMENT RATE

The water replenishment assessment rate consists of two components, one being attributable to
State Water Project annual Table A water allocations and the other being attributable to other
charges or costs necessary for ground water replenishment. Each component is discussed below.

1. Component Attributable to State Water Project Table A Water Allocation Charges

In accordance with the current Water Management Agreements, CVWD and DWA

combine their State Water Project Table A allocations, exchange them for Colorado



River water, and replenish the Mission Creek and Whitewater River Subbasins with
exchanged Colorado River water. CVWD and DWA each assume the full burden for
portions of their respective Fixed State Water Project Charges (Capital Cost Component
and Minimum Operating Component of Transportation Charge); however, the two
agencies share their Applicable State Water Project Charges (Delta Water, Variable

Transportation, and Off-Aqueduct Power Charges) on the basis of relative production.

Although DWA could base its replenishment assessment rate on its Applicable State
Water Project Charges, it only needs to recover its share (based on relative production)
of the combined Applicable State Water Project Charges for both CVWD and DWA (i.e.
its Allocated State Water Project Charges). CVWD makes up the difference in

accordance with the Water Management Agreement.

The Applicable State Water Project Charges for CVWD and DWA for Table A
water are set forth in Tables 1 and 2, respectively. Unit Charges for Delta Water,
Variable Transportation, and Off-Aqueduct Power Charges are based on estimates

presented in Appendix B of CDWR Bulletin 132-06.

Since MWD can call-back or recall the 100,000 AF of Table A allocation it transferred
to CVWD and DWA and since CDWR has been unable to deliver maximum Table A
allocations for four of the past five years, the amounts of the Applicable State Water
Project Charges for 2007/2008 are being computed based on long-term reliability factors;
effectively 85% of maximum State Water Project allocations with the MWD transfer
portion being further reduced to 38.824% to account for possible future recalls pursuant

to the 2003 Exchange Agreement.
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