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Table A-1.  Windy Gap Firming Project Participant Demands, Firm Yield and Average Yield for each Alternative. 

Existing Conditions No Action Chimney Hollow with  
Prepositioning 

Chimney Hollow with 
Jasper East 

Chimney Hollow with 
Rockwell 

Dry Creek and 
Rockwell 

Month 
Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average 
Yield 
(ac-ft) 

Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average 
Yield 
(ac-ft) 

Oct 1,520 0 780 3,820 940 2,080 2,627 2,627 2,627 2,550 2,550 2,550 2,550 2,550 2,550 2,580 2,580 2,580 

Nov 2,350 0 1,440 2,980 0 1,820 2,473 2,473 2,473 2,380 2,380 2,380 2,380 2,380 2,380 2,490 2,490 2,490 

Dec 2,350 0 1,270 2,980 0 1,650 2,473 2,473 2,473 2,380 2,380 2,380 2,380 2,380 2,380 2,490 2,490 2,490 

Jan 2,350 0 1,110 2,980 0 1,420 2,473 2,473 2,473 2,380 2,380 2,380 2,380 2,380 2,380 2,490 2,490 2,490 

Feb 2,350 0 960 2,980 0 1,260 2,473 2,473 2,473 2,380 2,380 2,380 2,380 2,380 2,380 2,490 2,490 2,490 

Mar 2,350 0 850 2,980 0 1,120 2,473 2,473 2,473 2,380 2,380 2,380 2,380 2,380 2,380 2,490 2,490 2,490 

Apr 1,040 0 680 1,605 0 960 1,342 1,342 1,342 1,350 1,350 1,350 1,350 1,350 1,350 1,380 1,380 1,380 

May 930 0 820 1,540 0 1,360 1,308 1,308 1,308 1,300 1,300 1,300 1,300 1,300 1,300 1,330 1,330 1,330 

Jun 930 0 660 1,540 106 1,150 1,308 1,308 1,308 1,300 1,300 1,300 1,300 1,300 1,300 1,330 1,330 1,330 

Jul 1,490 0 960 3,020 183 2,360 2,153 2,153 2,153 2,130 2,130 2,130 2,130 2,130 2,130 2,170 2,170 2,170 

Aug 1,500 0 910 3,420 0 2,410 2,385 2,385 2,385 2,340 2,340 2,340 2,340 2,340 2,340 2,380 2,380 2,380 

Sep 1,520 0 830 3,820 0 2,320 2,627 2,627 2,627 2,550 2,550 2,550 2,550 2,550 2,550 2,580 2,580 2,580 

Total 20,680 0 1,1270 33,665 1,229 19,910 26,115 26,115 26,115 25,420 25,420 25,420 25,420 25,420 25,420 26,200 26,200 26,200 
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Table A-2.  Windy Gap Non-Participant Demands, Firm Yield, and Average Yield for each Alternative. 

Existing Conditions No Action Chimney Hollow with 
Prepositioning 

Chimney Hollow with 
Jasper East 

Chimney Hollow with 
Rockwell 

Dry Creek and  
Rockwell 

Month 
Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average 
Yield 
(ac-ft) 

Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average 
Yield 
(ac-ft) 

Oct 10 0 10 290 0 100 290 0 110 290 0 110 290 0 110 290 0 110 

Nov 10 0 0 70 0 20 70 0 30 70 0 30 70 0 30 70 0 30 

Dec 10 0 0 70 0 20 70 0 30 70 0 30 70 0 30 70 0 30 

Jan 0 0 0 50 0 20 50 0 20 50 0 20 50 0 20 50 0 20 

Feb 0 0 0 40 0 10 40 0 10 40 0 10 40 0 10 40 0 10 

Mar 10 0 0 60 0 20 60 0 20 60 0 20 60 0 20 60 0 20 

Apr 10 0 0 120 0 60 120 0 70 120 0 70 120 0 70 120 0 70 

May 30 0 30 730 0 610 730 0 610 730 0 620 730 0 620 730 0 620 

Jun 40 0 30 1050 0 670 1,050 0 670 1,050 0 690 1,050 0 690 1,050 0 690 

Jul 50 0 30 870 0 400 870 0 440 870 0 440 870 0 440 870 0 440 

Aug 30 0 20 440 0 150 440 0 170 440 0 170 440 0 170 440 0 170 

Sep 20 0 20 310 0 110 310 0 120 310 0 110 310 0 110 310 0 120 

Total 220 0 140 4,100 0 2,190 4,100 0 2,300 4,100 0 2,320 4,100 0 2,320 4,100 0 2,330 
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Table A-3.  Middle Park Water Conservancy District Demands, Firm Yield and Average Yield for each Alternative. 

Existing Conditions No Action Chimney Hollow with  
Prepositioning 

Chimney Hollow with  
Jasper East 

Chimney Hollow with  
Rockwell 

Dry Creek and  
Rockwell 

Month 
Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average 
Yield 
(ac-ft) 

Demand 
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm 
Yield 
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average
Yield 
(ac-ft) 

Demand
(ac-ft) 

Firm
Yield
(ac-ft) 

Average 
Yield 
(ac-ft) 

Oct 21 0 15 429 0 292 429 0 419 429 0 419 429 0 419 429 0 419 

Nov 21 0 15 429 0 292 429 0 419 429 0 419 429 0 419 429 0 419 

Dec 21 0 15 429 0 292 429 0 419 429 0 419 429 0 419 429 0 419 

Jan 21 0 15 429 0 287 429 0 415 429 0 415 429 0 415 429 0 415 

Feb 21 0 15 429 0 283 429 0 410 429 0 410 429 0 410 429 0 410 

Mar 21 0 15 429 0 283 429 0 372 429 0 330 429 0 354 429 0 362 

Apr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sep 21 0 15 429 0 298 429 429 425 429 429 425 429 429 426 429 429 426 

Total 145 0 102 3,000 0 2,026 3,000 429 2,880 3,000 429 2,839 3,000 429 2,864 3,000 429 2,871 

 
 



WINDY GAP FIRMING PROJECT 
FEIS APPENDIX A – HYDROLOGIC MODEL OUTPUT: STREAMFLOW AND RESERVOIR DATA 

 

A-7 

Table A-4.  Lake Granby Spills (cfs).  

Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Existing Conditions 0 18 352 216 41 10 5 0 53 
Alt 1 (No Action) 0 17 316 189 37 9 4 0 48 
Alt 2 (Proposed Action) 0 13 260 163 24 9 4 0 40 
Alt 3 0 14 282 170 28 10 4 0 42 
Alt 4 0 14 282 170 28 10 4 0 42 
Alt 5 0 14 282 168 28 10 4 0 42 

Flow change from Existing Conditions 
Alt 1 (No Action) 0 -1 -37 -27 -4 0 -1 0 -6 
Alt 2 (Proposed Action) 0 -5 -92 -53 -17 0 0 0 -14 
Alt 3 0 -4 -70 -46 -12 0 -1 0 -11 
Alt 4 0 -4 -70 -46 -12 0 -1 0 -11 
Alt 5 0 -4 -71 -47 -12 0 -1 0 -11 

Percent change in flow from Existing Conditions 
Alt 1 (No Action) 0% -4% -10% -13% -9% -4% -18% 0% -11% 
Alt 2 (Proposed Action) 0% -26% -26% -24% -41% -3% -9% 0% -26% 
Alt 3 0% -22% -20% -21% -30% 2% -12% 0% -21% 
Alt 4 0% -22% -20% -21% -30% 2% -12% 0% -21% 
Alt 5 0% -22% -20% -22% -30% 2% -13% 0% -21% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Existing Conditions 0 0 0 0 0 0 0 0 0 
All Alternatives 0 0 0 0 0 0 0 0 0 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Existing Conditions 0 123 845 887 249 23 0 0 178 
Alt 1 (No Action) 0 122 845 744 249 25 0 0 166 
Alt 2 (Proposed Action) 0 126 859 696 155 30 0 0 156 
Alt 3 0 132 845 722 188 23 0 0 160 
Alt 4 0 132 845 722 188 23 0 0 160 
Alt 5 0 131 839 719 174 23 0 0 158 
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Table A-4 (cont’d).  Lake Granby Spills (cfs). 
Flow change from Existing Conditions 

Alt 1 (No Action) 0 -1 0 -143 0 2 0 0 -12 
Alt 2 (Proposed Action) 0 2 14 -191 -94 7 0 0 -22 
Alt 3 0 8 0 -166 -61 0 0 0 -18 
Alt 4 0 8 0 -165 -61 0 0 0 -18 
Alt 5 0 8 -6 -169 -75 0 0 0 -21 

Percent change in flow from Existing Conditions 
Alt 1 (No Action) 0% -1% 0% -16% 0% 9% 0% 0% -7% 
Alt 2 (Proposed Action) 0% 2% 2% -22% -38% 29% 0% 0% -13% 
Alt 3 0% 7% 0% -19% -25% 1% 0% 0% -10% 
Alt 4 0% 7% 0% -19% -25% 1% 0% 0% -10% 
Alt 5 0% 6% -1% -19% -30% 0% 0% 0% -12% 
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Table A-5.  Adams Tunnel Diversions (cfs). 

Average Year (1950-1996) 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 409 523 417 285 430 406 224 206 263 252 225 404 336 

Alt 1 415 522 416 285 450 411 295 236 283 262 235 410 351 

Alt 2 450 518 343 282 477 421 282 282 321 276 254 450 362 

Alt 3 424 523 357 292 479 411 335 285 304 267 247 414 361 

Alt 4 424 524 357 292 479 411 335 285 304 267 247 414 361 

Alt 5 435 530 357 291 476 414 320 277 304 271 252 423 362 

Flow change from Existing Conditions 

Alt 1 6 -1 -1 -1 20 5 72 30 20 10 10 6 15 

Alt 2 41 -6 -74 -3 47 15 58 76 58 24 29 47 26 

Alt 3 15 0 -60 6 50 5 112 79 41 15 22 11 25 

Alt 4 15 0 -60 6 49 5 111 79 42 15 22 11 25 

Alt 5 26 6 -60 6 46 8 96 71 42 19 27 20 26 

Percent change in flow from Existing Conditions 

Alt 1 2% 0% 0% 0% 5% 1% 32% 15% 8% 4% 4% 2% 4% 

Alt 2 10% -1% -18% -1% 11% 4% 26% 37% 22% 10% 13% 12% 8% 

Alt 3 4% 0% -14% 2% 12% 1% 50% 38% 16% 6% 10% 3% 7% 

Alt 4 4% 0% -14% 2% 12% 1% 50% 38% 16% 6% 10% 3% 7% 

Alt 5 6% 1% -14% 2% 11% 2% 43% 35% 16% 8% 12% 5% 8% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 452 541 426 293 550 550 541 407 458 296 250 449 434 

All Alternatives 457 541 426 293 550 550 542 410 468 299 261 448 437 

No change in flow between Existing Conditions and all other alternatives in dry years.       

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 372 497 426 293 255 134 85 105 116 219 168 340 250 

Alt 1 386 500 426 293 310 135 134 211 120 223 190 349 272 

Alt 2 424 465 297 250 379 153 108 135 150 242 212 381 265 

Alt 3 391 491 364 293 399 135 172 261 150 230 196 339 284 

Alt 4 391 491 364 293 399 135 172 260 150 230 196 339 284 

Alt 5 398 508 364 293 382 135 151 207 151 238 200 344 280 
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Table A-5 (cont’d).  Adams Tunnel Diversions (cfs). 
Flow change from Existing Conditions 

Alt 1 13 3 0 0 55 0 49 106 3 4 22 9 22 
Alt 2 51 -32 -129 -43 124 19 23 30 34 23 44 40 16 
Alt 3 18 -7 -62 0 144 0 87 156 34 11 28 -1 35 
Alt 4 19 -7 -62 0 144 0 87 156 34 11 28 -1 35 
Alt 5 26 11 -62 0 127 0 67 102 35 19 32 3 30 

Percent change in flow from Existing Conditions 
Alt 1 4% 1% 0% 0% 22% 0% 58% 102% 3% 2% 13% 3% 9% 
Alt 2 14% -7% -30% -15% 49% 14% 27% 29% 29% 10% 26% 12% 6% 
Alt 3 5% -1% -15% 0% 56% 0% 103% 149% 29% 5% 17% 0% 14% 
Alt 4 5% -1% -15% 0% 56% 0% 103% 149% 29% 5% 17% 0% 14% 
Alt 5 7% 2% -15% 0% 50% 0% 79% 97% 30% 8% 19% 1% 12% 
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Table A-6.  Windy Gap Diversions (AF). 
Average Year (1950-1996)        
  Apr May Jun Jul Aug Sep Oct Nov Annual 
Existing Conditions 4522 17648 11053 2869 439 0 0 0 36532 
Alt 1 4522 18571 12462 6780 1238 0 0 0 43573 
Alt 2 4521 19866 14618 6006 1072 0 0 0 46084 
Alt 3 4521 19738 14204 8050 1538 0 0 0 48052 
Alt 4 4521 19738 14195 8007 1536 0 0 0 47997 
Alt 5 4521 20070 14726 7720 1446 0 0 0 48483 

Flow change from Existing Conditions 
Alt 1 0 923 1408 3911 799 0 0 0 7041 
Alt 2 0 2218 3565 3137 633 0 0 0 9552 
Alt 3 0 2090 3151 5181 1099 0 0 0 11520 
Alt 4 0 2090 3142 5138 1097 0 0 0 11466 
Alt 5 0 2421 3672 4850 1007 0 0 0 11951 

Percent change in flow from Existing Conditions 
Alt 1 0% 5% 13% 136% 182% 0% 0% 0% 19% 
Alt 2 0% 13% 32% 109% 144% 0% 0% 0% 26% 
Alt 3 0% 12% 29% 181% 250% 0% 0% 0% 32% 
Alt 4 0% 12% 28% 179% 250% 0% 0% 0% 31% 
Alt 5 0% 14% 33% 169% 229% 0% 0% 0% 33% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)      
Existing Conditions 1049 3723 2658 374 0 0 0 0 7804 
All Alternatives 1049 3723 2658 374 0 0 0 0 7804 
No change in flow between Existing Conditions and all other alternatives in dry years.   
Wet Year Average (1957, 1983, 1984, 1986, 1995)      
Existing Conditions 2808 20532 14280 892 0 0 0 0 38512 
Alt 1 2808 21384 16116 17029 6532 0 0 0 63870 
Alt 2 2808 29670 22293 15516 3636 0 0 0 73923 
Alt 3 2808 29003 21738 19215 6177 0 0 0 78940 
Alt 4 2808 29000 21729 19084 6153 0 0 0 78775 
Alt 5 2808 29676 21745 18463 4851 0 0 0 77543 
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Table A-6 (cont’d).  Windy Gap Diversions (AF). 
Flow change from Existing Conditions 

Alt 1 0 852 1836 16137 6532 0 0 0 25357 
Alt 2 0 9138 8013 14624 3636 0 0 0 35411 
Alt 3 0 8471 7458 18323 6177 0 0 0 40428 
Alt 4 0 8468 7449 18192 6153 0 0 0 40262 
Alt 5 0 9144 7465 17571 4851 0 0 0 39031 

Percent change in flow from Existing Conditions 
Alt 1 0% 4% 13% 1809% 0% 0% 0% 0% 66% 
Alt 2 0% 45% 56% 1639% 0% 0% 0% 0% 92% 
Alt 3 0% 41% 52% 2054% 0% 0% 0% 0% 105% 
Alt 4 0% 41% 52% 2039% 0% 0% 0% 0% 105% 
Alt 5 0% 45% 52% 1970% 0% 0% 0% 0% 101% 
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Table A-7.  Big Thompson River Streamflow below Lake Estes (cfs). 
Average Year (1950-1996)   

 Apr May Jun Jul Aug Sep Oct Nov Annual 

Existing Conditions 39 176 410 186 114 59 39 26 92 
Alt 1 39 176 415 188 114 59 39 26 93 
Alt 2 40 191 425 204 117 60 40 26 97 
Alt 3 40 183 415 189 114 59 39 26 93 
Alt 4 40 183 415 189 114 59 39 26 93 
Alt 5 40 185 418 191 115 59 39 26 94 

Flow change from Existing Conditions 
Alt 1 0 0 5 2 0 0 0 0 1 
Alt 2 1 15 14 18 3 1 1 0 4 
Alt 3 1 7 5 3 0 0 0 0 1 
Alt 4 1 7 5 3 0 0 0 0 1 
Alt 5 1 10 7 5 1 0 0 0 2 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% 1% 1% 0% 0% 0% 0% 1% 
Alt 2 2% 9% 4% 9% 3% 1% 2% 1% 5% 
Alt 3 2% 4% 1% 2% 0% 0% 0% 0% 1% 
Alt 4 2% 4% 1% 2% 0% 0% 0% 0% 1% 
Alt 5 2% 5% 2% 2% 1% 0% 0% 1% 2% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)   

Existing Conditions 36 165 274 156 97 50 38 23 74 
All Alternatives 36 165 274 157 97 50 38 23 74 
No change in flow between Existing Conditions and all other alternatives in dry years.  
Wet Year Average (1957, 1983, 1984, 1986, 1995)   

Existing Conditions 38 128 362 328 162 65 38 25 101 
Alt 1 38 128 363 328 162 65 38 25 101 
Alt 2 37 134 381 336 162 65 38 25 103 
Alt 3 38 128 363 328 162 65 38 25 101 
Alt 4 38 128 363 328 162 65 38 25 101 
Alt 5 38 128 363 328 162 65 38 25 101 
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Table A-7 (cont’d).  Big Thompson River Streamflow below Lake Estes (cfs). 
Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 
Alt 2 0 6 19 8 0 0 0 0 3 
Alt 3 0 0 0 0 0 0 0 0 0 
Alt 4 0 0 0 0 0 0 0 0 0 
Alt 5 0 0 0 0 0 0 0 0 0 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 -1% 4% 5% 2% 0% 0% 0% 0% 3% 
Alt 3 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 4 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Table A-8.  Colorado River Streamflow below Lake Granby at USGS gage (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 20 84 400 258 68 28 25 20 82 

Alt 1 20 83 363 232 65 28 24 20 76 

Alt 2 20 81 310 213 56 27 24 20 69 

Alt 3 20 82 332 218 59 28 24 20 72 

Alt 4 20 82 332 218 59 28 24 20 72 

Alt 5 20 82 331 217 58 28 24 20 72 

Flow change from Existing Conditions 

Alt 1 0 -1 -37 -26 -3 0 -1 0 -6 

Alt 2 0 -3 -90 -45 -13 -1 -1 0 -13 

Alt 3 0 -2 -68 -40 -10 0 -1 0 -10 

Alt 4 0 -2 -68 -40 -10 0 -1 0 -10 

Alt 5 0 -2 -69 -41 -10 0 -1 0 -10 

Percent change in flow from Existing Conditions 

Alt 1 0% -1% -9% -10% -4% -2% -4% 0% -7% 

Alt 2 0% -3% -23% -17% -18% -3% -3% 2% -15% 

Alt 3 0% -3% -17% -15% -14% -1% -4% 0% -12% 

Alt 4 0% -3% -17% -15% -14% -1% -4% 0% -12% 

Alt 5 0% -3% -17% -16% -15% -1% -4% 0% -13% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 20 57 57 57 30 20 20 20 30 

All Alternatives 20 57 57 57 30 20 20 20 30 

No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 20 181 886 896 245 33 20 20 199 

Alt 1 20 180 886 769 245 35 20 20 189 

Alt 2 20 184 899 721 167 37 20 24 180 

Alt 3 20 189 886 747 192 31 20 20 183 

Alt 4 20 189 886 747 192 31 20 20 183 

Alt 5 20 189 880 743 178 31 20 20 181 

Flow change from Existing Conditions 

Alt 1 0 -1 0 -127 0 2 0 0 -11 

Alt 2 0 2 14 -175 -77 4 0 4 -19 

Alt 3 0 8 0 -149 -52 -3 0 0 -17 

Alt 4 0 8 0 -149 -52 -3 0 0 -17 

Alt 5 0 8 -6 -153 -66 -3 0 0 -19 

Percent change in flow from Existing Conditions 

Alt 1 0% -1% 0% -14% 0% 6% 0% 0% -5% 

Alt 2 0% 1% 2% -20% -32% 11% 0% 18% -10% 

Alt 3 0% 5% 0% -17% -21% -8% 0% 0% -8% 

Alt 4 0% 5% 0% -17% -21% -8% 0% 0% -8% 

Alt 5 0% 4% -1% -17% -27% -9% 0% 0% -9% 
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Table A-9.  Colorado River Streamflow above Windy Gap (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 213 545 1137 519 168 83 79 78 260 
Alt 1 213 544 1084 487 164 82 78 78 252 
Alt 2 213 540 1020 462 152 82 78 79 243 
Alt 3 213 541 1047 469 156 82 78 78 246 
Alt 4 213 541 1047 469 156 82 78 78 246 
Alt 5 213 540 1045 467 155 82 78 78 246 

Flow change from Existing Conditions 
Alt 1 0 -1 -52 -32 -3 0 -1 0 -7 
Alt 2 0 -5 -117 -57 -16 -1 -1 0 -16 
Alt 3 0 -4 -90 -50 -12 0 -1 0 -13 
Alt 4 0 -4 -90 -50 -12 0 -1 0 -13 
Alt 5 0 -4 -91 -52 -12 0 -1 0 -13 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% -5% -6% -2% -1% -1% 0% -3% 
Alt 2 0% -1% -10% -11% -9% -1% -1% 1% -6% 
Alt 3 0% -1% -8% -10% -7% 0% -1% 0% -5% 
Alt 4 0% -1% -8% -10% -7% 0% -1% 0% -5% 
Alt 5 0% -1% -8% -10% -7% 0% -2% 0% -5% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 145 197 187 133 94 66 67 74 104 
All Alternatives 145 197 187 133 94 66 67 74 104 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 179 1041 2660 1730 462 124 82 86 558 
Alt 1 179 1040 2604 1565 462 126 82 86 539 
Alt 2 179 1044 2618 1517 367 128 82 89 529 
Alt 3 179 1050 2605 1543 397 121 82 87 533 
Alt 4 179 1050 2605 1543 398 121 82 87 533 
Alt 5 179 1049 2598 1540 383 121 82 87 531 

Flow change from Existing Conditions 
Alt 1 0 -1 -56 -165 0 2 0 0 -19 
Alt 2 0 2 -42 -213 -95 4 0 3 -29 
Alt 3 0 8 -55 -187 -64 -3 0 2 -25 
Alt 4 0 8 -55 -187 -64 -3 0 2 -25 
Alt 5 0 8 -62 -190 -78 -3 0 2 -27 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% -2% -10% 0% 2% 0% 0% -3% 
Alt 2 0% 0% -2% -12% -21% 3% 0% 4% -5% 
Alt 3 0% 1% -2% -11% -14% -2% 0% 2% -5% 
Alt 4 0% 1% -2% -11% -14% -2% 0% 2% -5% 
Alt 5 0% 1% -2% -11% -17% -2% 0% 2% -5% 
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Table A-10.  Colorado River Streamflow below Windy Gap at USGS gage (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 137 258 951 472 161 83 79 78 209 
Alt 1 137 242 875 377 144 82 78 78 192 
Alt 2 137 217 774 365 135 82 78 79 180 
Alt 3 137 220 808 338 131 82 78 78 180 
Alt 4 137 220 808 339 131 82 78 78 180 
Alt 5 137 214 798 341 132 82 78 78 179 

Flow change from Existing Conditions 
Alt 1 0 -16 -76 -95 -16 0 -1 0 -17 
Alt 2 0 -41 -177 -108 -26 -1 -1 0 -29 
Alt 3 0 -38 -143 -135 -30 0 -1 0 -29 
Alt 4 0 -38 -143 -134 -29 0 -1 0 -29 
Alt 5 0 -44 -153 -131 -29 0 -1 0 -30 

Percent change in flow from Existing Conditions 
Alt 1 0% -6% -8% -20% -10% -1% -1% 0% -8% 
Alt 2 0% -16% -19% -23% -16% -1% -1% 1% -14% 
Alt 3 0% -15% -15% -28% -18% 0% -1% 0% -14% 
Alt 4 0% -15% -15% -28% -18% 0% -1% 0% -14% 
Alt 5 0% -17% -16% -28% -18% 0% -2% 0% -14% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 127 136 142 127 94 66 67 74 93 
All Alternatives 127 136 142 127 94 66 67 74 93 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 132 707 2420 1716 462 124 82 86 505 
Alt 1 132 692 2333 1288 355 126 82 86 451 
Alt 2 132 561 2243 1265 308 128 82 89 427 
Alt 3 132 578 2239 1231 297 121 82 87 423 
Alt 4 132 578 2239 1233 297 121 82 87 424 
Alt 5 132 566 2233 1239 305 121 82 87 423 

Flow change from Existing Conditions 
Alt 1 0 -15 -87 -427 -106 2 0 0 -54 
Alt 2 0 -146 -177 -450 -154 4 0 3 -78 
Alt 3 0 -130 -181 -485 -165 -3 0 2 -81 
Alt 4 0 -129 -181 -483 -164 -3 0 2 -81 
Alt 5 0 -141 -187 -476 -157 -3 0 2 -81 

Percent change in flow from Existing Conditions 
Alt 1 0% -2% -4% -25% -23% 2% 0% 0% -11% 
Alt 2 0% -21% -7% -26% -33% 3% 0% 4% -15% 
Alt 3 0% -18% -7% -28% -36% -2% 0% 2% -16% 
Alt 4 0% -18% -7% -28% -36% -2% 0% 2% -16% 
Alt 5 0% -20% -8% -28% -34% -2% 0% 2% -16% 
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Table A-11.  Willow Creek Streamflow at USGS/NCWCD gage (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 6 51 143 32 12 3 8 8 25 
Alt 1 6 51 127 26 11 3 8 8 23 
Alt 2 6 49 116 20 9 4 8 8 22 
Alt 3 6 50 121 22 10 3 8 8 22 
Alt 4 6 50 121 22 10 3 8 8 22 
Alt 5 6 49 120 21 10 3 7 8 22 

Flow change from Existing Conditions 
Alt 1 0 0 -16 -6 -1 0 0 0 -2 
Alt 2 0 -2 -27 -11 -3 0 0 0 -4 
Alt 3 0 -1 -22 -10 -2 0 0 0 -3 
Alt 4 0 -1 -22 -10 -2 0 0 0 -3 
Alt 5 0 -2 -23 -11 -2 0 0 0 -3 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% -11% -19% -5% 0% 0% 0% -7% 
Alt 2 0% -4% -19% -36% -25% 3% 0% 1% -14% 
Alt 3 0% -3% -15% -32% -18% 0% -1% 3% -12% 
Alt 4 0% -3% -15% -32% -18% 0% -1% 3% -12% 
Alt 5 0% -4% -16% -34% -16% 0% -4% 3% -12% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 4 0 10 0 2 2 6 7 5 
All Alternatives 4 0 10 0 2 2 6 7 5 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 5 184 434 112 58 14 7 11 73 
Alt 1 5 184 378 75 58 14 7 11 65 
Alt 2 5 184 378 75 40 14 7 11 64 
Alt 3 5 184 378 75 46 14 7 12 64 
Alt 4 5 184 378 75 46 14 7 12 64 
Alt 5 5 184 378 75 46 14 7 13 64 

Flow change from Existing Conditions 
Alt 1 0 0 -56 -38 0 0 0 0 -8 
Alt 2 0 0 -56 -38 -18 0 0 0 -9 
Alt 3 0 0 -56 -38 -12 0 0 2 -9 
Alt 4 0 0 -56 -38 -12 0 0 2 -9 
Alt 5 0 0 -56 -38 -12 0 0 2 -9 

Percent change in flow from Existing Conditions 
Alt 1 0% 0% -13% -34% 0% 0% 0% 0% -11% 
Alt 2 0% 0% -13% -34% -30% 0% 0% 0% -13% 
Alt 3 0% 0% -13% -34% -20% 0% 0% 15% -12% 
Alt 4 0% 0% -13% -34% -20% 0% 0% 15% -12% 
Alt 5 0% 0% -13% -34% -20% 0% 0% 18% -12% 
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Table A-12.  Colorado River Streamflow at Hot Sulphur Springs at USGS/NCWCD gage (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 146 278 953 482 170 87 87 83 216 
Alt 1 146 262 877 386 153 87 86 83 199 
Alt 2 146 237 776 374 144 86 86 84 187 
Alt 3 146 240 810 347 140 87 86 84 187 
Alt 4 146 240 810 348 140 87 86 84 187 
Alt 5 146 235 800 351 141 87 86 84 186 

Flow change from Existing Conditions 
Alt 1 0 -16 -76 -95 -16 0 -1 0 -17 
Alt 2 0 -41 -177 -108 -26 -1 -1 0 -29 
Alt 3 0 -38 -143 -135 -30 0 -1 0 -29 
Alt 4 0 -38 -143 -134 -29 0 -1 0 -29 
Alt 5 0 -44 -153 -131 -29 0 -1 0 -30 

Percent change in flow from Existing Conditions 
Alt 1 0% -6% -8% -20% -10% -1% -1% 0% -8% 
Alt 2 0% -15% -19% -22% -15% -1% -1% 1% -14% 
Alt 3 0% -14% -15% -28% -17% 0% -1% 0% -13% 
Alt 4 0% -14% -15% -28% -17% 0% -1% 0% -13% 
Alt 5 0% -16% -16% -27% -17% 0% -2% 0% -14% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 137 137 139 142 101 67 75 80 98 
All Alternatives 137 137 139 142 101 67 75 80 98 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 150 730 2414 1709 468 127 90 90 511 
Alt 1 150 715 2328 1282 361 129 90 90 457 
Alt 2 150 584 2237 1259 314 130 90 93 433 
Alt 3 150 601 2234 1224 303 124 90 91 430 
Alt 4 150 601 2234 1227 303 124 90 91 430 
Alt 5 150 589 2227 1233 311 124 90 92 429 

Flow change from Existing Conditions 
Alt 1 0 -15 -87 -427 -106 2 0 0 -54 
Alt 2 0 -146 -177 -450 -154 4 0 3 -78 
Alt 3 0 -130 -181 -485 -165 -3 0 2 -81 
Alt 4 0 -129 -181 -483 -164 -3 0 2 -81 
Alt 5 0 -141 -187 -476 -157 -3 0 2 -81 

Percent change in flow from Existing Conditions 
Alt 1 0% -2% -4% -25% -23% 2% 0% 0% -10% 
Alt 2 0% -20% -7% -26% -33% 3% 0% 4% -15% 
Alt 3 0% -18% -7% -28% -35% -2% 0% 2% -16% 
Alt 4 0% -18% -7% -28% -35% -2% 0% 2% -16% 
Alt 5 0% -19% -8% -28% -34% -2% 0% 2% -16% 
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Table A-13.  Colorado River below Williams Fork (cfs).  
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Exist. Conditions 186 308 1194 735 276 191 232 209 341 
Alt 1 186 292 1118 641 261 190 231 208 324 
Alt 2 186 267 1017 629 251 190 231 209 312 
Alt 3 186 270 1051 602 247 190 231 209 312 
Alt 4 186 270 1051 603 247 190 231 209 312 
Alt 5 186 264 1041 606 248 190 230 209 311 

Flow change from Existing Conditions 
Alt 1 0 -16 -76 -94 -15 -1 -1 0 -17 
Alt 2 0 -41 -176 -106 -24 -1 -1 0 -29 
Alt 3 0 -38 -143 -133 -28 -1 -1 0 -29 
Alt 4 0 -38 -143 -132 -28 -1 -1 0 -29 
Alt 5 0 -44 -153 -129 -27 -1 -2 0 -30 

Percent change in flow from Existing Conditions 
Alt 1 0% -5% -6% -13% -5% -1% -1% 0% -5% 
Alt 2 0% -13% -15% -14% -9% -1% -1% 0% -9% 
Alt 3 0% -12% -12% -18% -10% 0% -1% 0% -9% 
Alt 4 0% -12% -12% -18% -10% 0% -1% 0% -8% 
Alt 5 0% -14% -13% -18% -10% 0% -1% 0% -9% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Exist. Conditions 190 148 146 338 266 178 214 206 204 
All Alternatives 190 148 146 338 266 178 214 206 204 
No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Exist. Conditions 216 803 2965 2314 639 215 242 220 704 
Alt 1 216 788 2878 1887 533 217 242 220 651 
Alt 2 216 657 2787 1864 485 219 242 223 626 
Alt 3 216 674 2784 1829 475 212 242 222 623 
Alt 4 216 674 2784 1832 475 212 242 222 623 
Alt 5 216 662 2778 1838 482 212 242 222 623 

Flow change from Existing Conditions 
Alt 1 0 -15 -87 -427 -106 2 0 0 -54 
Alt 2 0 -146 -177 -450 -154 4 0 3 -78 
Alt 3 0 -130 -181 -485 -165 -3 0 2 -81 
Alt 4 0 -129 -181 -483 -164 -3 0 2 -81 
Alt 5 0 -141 -187 -476 -157 -3 0 2 -81 

Percent change in flow from Existing Conditions 
Alt 1 0% -2% -3% -18% -17% 1% 0% 0% -8% 
Alt 2 0% -18% -6% -19% -24% 2% 0% 2% -11% 
Alt 3 0% -16% -6% -21% -26% -1% 0% 1% -12% 
Alt 4 0% -16% -6% -21% -26% -1% 0% 1% -11% 
Alt 5 0% -18% -6% -21% -25% -1% 0% 1% -12% 
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Table A-14.  Colorado River Streamflow near Kremmling at USGS gage (cfs). 
Average Year (1950-1996)        

  Apr May Jun Jul Aug Sep Oct Nov Annual 

Existing Conditions 664 1145 2619 1745 1026 909 832 583 969 

Alt 1 664 1129 2542 1660 1010 901 830 583 952 

Alt 2 664 1104 2442 1647 1002 899 830 583 940 

Alt 3 664 1107 2476 1620 998 901 830 583 940 

Alt 4 664 1107 2476 1621 998 901 830 583 940 

Alt 5 664 1101 2466 1624 999 901 830 583 939 

Flow change from Existing Conditions 

Alt 1 0 -15 -76 -85 -16 -8 -1 0 -17 

Alt 2 0 -40 -176 -98 -24 -10 -1 0 -29 

Alt 3 0 -37 -143 -125 -28 -8 -2 0 -29 

Alt 4 0 -37 -142 -124 -28 -8 -2 0 -29 

Alt 5 0 -43 -153 -121 -28 -8 -2 0 -30 

Percent change in flow from Existing Conditions 

Alt 1 0% -1% -3% -5% -2% -1% 0% 0% -2% 

Alt 2 0% -4% -7% -6% -2% -1% 0% 0% -3% 

Alt 3 0% -3% -5% -7% -3% -1% 0% 0% -3% 

Alt 4 0% -3% -5% -7% -3% -1% 0% 0% -3% 

Alt 5 0% -4% -6% -7% -3% -1% 0% 0% -3% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)      

Existing Conditions 615 422 473 924 943 866 674 547 622 

All Alternatives 615 422 473 924 943 866 674 547 622 

No change in flow between Existing Conditions and all other alternatives in dry years.   

Wet Year Average (1957, 1983, 1984, 1986, 1995)      

Existing Conditions 764 2231 5885 4725 1694 945 804 633 1681 

Alt 1 764 2216 5798 4298 1588 947 804 633 1627 

Alt 2 764 2086 5707 4274 1540 948 804 637 1603 

Alt 3 764 2102 5704 4240 1529 942 804 635 1600 

Alt 4 764 2102 5704 4242 1530 942 804 635 1600 

Alt 5 764 2091 5697 4249 1537 942 804 635 1600 

Flow change from Existing Conditions 

Alt 1 0 -15 -87 -427 -106 2 0 0 -54 

Alt 2 0 -145 -178 -450 -154 4 0 4 -78 

Alt 3 0 -129 -182 -485 -165 -3 0 2 -81 

Alt 4 0 -129 -181 -483 -164 -3 0 2 -81 

Alt 5 0 -140 -188 -476 -157 -3 0 2 -81 

Percent change in flow from Existing Conditions 

Alt 1 0% -1% -1% -9% -6% 0% 0% 0% -3% 

Alt 2 0% -7% -3% -10% -9% 0% 0% 1% -5% 

Alt 3 0% -6% -3% -10% -10% 0% 0% 0% -5% 

Alt 4 0% -6% -3% -10% -10% 0% 0% 0% -5% 

Alt 5 0% -6% -3% -10% -9% 0% 0% 0% -5% 

 



WINDY GAP FIRMING PROJECT 
FEIS APPENDIX A – HYDROLOGIC MODEL OUTPUT: STREAMFLOW AND RESERVOIR DATA 

 

A-22 

Table A-15.  Colorado River Stage below Windy Gap Reservoir at USGS gage (feet). 
Average Year (1950-1996)     

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 0.68 0.90 1.81 1.19 0.71 0.58 0.57 0.57 
Alt 1 0.67 0.88 1.71 1.05 0.69 0.58 0.57 0.57 

Alt 2 0.67 0.83 1.59 1.03 0.67 0.58 0.57 0.57 

Alt 3 0.67 0.84 1.63 0.99 0.66 0.58 0.57 0.57 

Alt 4 0.67 0.84 1.63 1.00 0.66 0.58 0.57 0.57 

Alt 5 0.67 0.83 1.61 1.00 0.67 0.58 0.57 0.57 

Change in stage from Existing Conditions 
Alt 1 0.00 -0.03 -0.10 -0.13 -0.03 0.00 0.00 0.00 

Alt 2 0.00 -0.07 -0.22 -0.16 -0.04 0.00 0.00 0.00 

Alt 3 0.00 -0.06 -0.18 -0.19 -0.05 0.00 0.00 0.00 

Alt 4 0.00 -0.06 -0.18 -0.19 -0.05 0.00 0.00 0.00 

Alt 5 0.00 -0.07 -0.19 -0.19 -0.05 0.00 0.00 0.00 

Percent change in stage from Existing Conditions 
Alt 1 -0.1% -3.0% -5.4% -11.3% -4.0% -0.2% -0.3% 0.0% 

Alt 2 -0.3% -7.8% -12.2% -13.2% -6.1% -0.3% -0.2% 0.1% 

Alt 3 -0.3% -7.1% -10.1% -16.2% -7.0% -0.2% -0.3% 0.1% 

Alt 4 -0.3% -7.1% -10.0% -16.1% -7.0% -0.2% -0.3% 0.1% 

Alt 5 -0.3% -8.1% -10.7% -15.8% -6.8% -0.2% -0.4% 0.1% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)  

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 0.65 0.67 0.68 0.65 0.60 0.55 0.55 0.57 
All Alternatives 0.65 0.67 0.68 0.65 0.60 0.55 0.55 0.57 

No change in stage between Existing Conditions and all alternatives in dry years. 

Wet Year Average (1957, 1983, 1984, 1986, 1995)  

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 0.69 1.58 3.20 2.59 1.19 0.66 0.58 0.59 
Alt 1 0.69 1.56 3.12 2.19 1.03 0.67 0.58 0.59 

Alt 2 0.68 1.39 3.05 2.16 0.96 0.66 0.58 0.59 

Alt 3 0.68 1.41 3.05 2.13 0.95 0.66 0.58 0.59 

Alt 4 0.68 1.41 3.05 2.13 0.95 0.66 0.58 0.59 

Alt 5 0.68 1.39 3.04 2.14 0.96 0.65 0.58 0.59 

Change in stage from Existing Conditions 
Alt 1 0.00 -0.02 -0.08 -0.40 -0.16 0.00 0.00 0.00 

Alt 2 -0.01 -0.19 -0.15 -0.43 -0.23 0.00 0.00 0.01 

Alt 3 -0.01 -0.17 -0.15 -0.46 -0.25 -0.01 0.00 0.00 

Alt 4 -0.01 -0.17 -0.15 -0.46 -0.25 -0.01 0.00 0.00 

Alt 5 -0.01 -0.19 -0.16 -0.45 -0.24 -0.01 0.00 0.00 

Percent change in stage from Existing Conditions 
Alt 1 -0.1% -1.4% -2.4% -15.4% -13.7% 0.5% 0.0% 0.0% 

Alt 2 -1.0% -12.2% -4.6% -16.5% -19.3% 0.2% 0.0% 1.0% 

Alt 3 -0.8% -10.9% -4.7% -17.9% -20.8% -1.1% 0.0% 0.5% 

Alt 4 -0.8% -10.9% -4.7% -17.8% -20.7% -1.1% 0.0% 0.5% 

Alt 5 -0.9% -11.8% -4.9% -17.5% -19.8% -1.3% 0.0% 0.6% 
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Table A-16.  Colorado River Stage near Kremmling at USGS gage (feet). 
Average Year (1950-1996)     

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 4.68 6.01 8.67 7.22 5.66 5.32 5.11 4.43 
Alt 1 4.68 5.97 8.55 7.06 5.62 5.30 5.11 4.43 

Alt 2 4.68 5.91 8.39 7.03 5.60 5.30 5.11 4.43 

Alt 3 4.68 5.92 8.44 6.98 5.59 5.30 5.11 4.43 

Alt 4 4.68 5.92 8.44 6.98 5.59 5.30 5.11 4.43 

Alt 5 4.68 5.90 8.43 6.99 5.59 5.30 5.11 4.43 

Change in stage from Existing Conditions 
Alt 1 0.00 -0.04 -0.12 -0.17 -0.04 -0.02 0.00 0.00 

Alt 2 0.00 -0.10 -0.28 -0.20 -0.06 -0.03 0.00 0.00 

Alt 3 0.00 -0.09 -0.23 -0.25 -0.07 -0.02 0.00 0.00 

Alt 4 0.00 -0.09 -0.23 -0.24 -0.07 -0.02 0.00 0.00 

Alt 5 0.00 -0.11 -0.24 -0.24 -0.07 -0.02 -0.01 0.00 

Percent change in stage from Existing Conditions 
Alt 1 0.0% -0.7% -1.4% -2.3% -0.7% -0.4% -0.1% 0.0% 

Alt 2 -0.1% -1.7% -3.2% -2.7% -1.1% -0.5% -0.1% 0.0% 

Alt 3 -0.1% -1.6% -2.6% -3.4% -1.3% -0.4% -0.1% 0.0% 

Alt 4 -0.1% -1.6% -2.6% -3.4% -1.3% -0.4% -0.1% 0.0% 

Alt 5 -0.1% -1.8% -2.8% -3.3% -1.2% -0.4% -0.1% 0.0% 

Dry Year Average (1954, 1966, 1977, 1981, 1989)  

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 4.49 4.01 4.17 5.31 5.39 5.19 4.70 4.33 
All Alternatives 4.49 4.01 4.17 5.31 5.39 5.19 4.70 4.33 

No change in stage between Existing Conditions and all alternatives in dry years. 

Wet Year Average (1957, 1983, 1984, 1986, 1995)  

  Apr May Jun Jul Aug Sep Oct Nov 

Exist. Conditions 5.03 8.26 12.17 11.20 7.25 5.46 5.04 4.57 
Alt 1 5.03 8.23 12.08 10.81 7.03 5.46 5.04 4.57 

Alt 2 5.02 8.02 12.01 10.79 6.93 5.46 5.04 4.58 

Alt 3 5.02 8.04 12.01 10.76 6.91 5.44 5.04 4.58 

Alt 4 5.02 8.04 12.01 10.76 6.91 5.44 5.04 4.58 

Alt 5 5.02 8.02 12.00 10.76 6.93 5.44 5.04 4.58 

Change in stage from Existing Conditions 
Alt 1 0.00 -0.03 -0.08 -0.39 -0.22 0.00 0.00 0.00 

Alt 2 -0.01 -0.24 -0.16 -0.42 -0.31 0.00 0.00 0.01 

Alt 3 -0.01 -0.22 -0.16 -0.45 -0.33 -0.02 0.00 0.00 

Alt 4 -0.01 -0.22 -0.16 -0.45 -0.33 -0.02 0.00 0.00 

Alt 5 -0.01 -0.23 -0.16 -0.44 -0.32 -0.02 0.00 0.01 

Percent change in stage from Existing Conditions 
Alt 1 0.0% -0.3% -0.7% -3.5% -3.0% 0.0% 0.0% 0.0% 

Alt 2 -0.2% -2.9% -1.3% -3.7% -4.3% -0.1% 0.0% 0.2% 

Alt 3 -0.2% -2.6% -1.3% -4.0% -4.6% -0.3% 0.0% 0.1% 

Alt 4 -0.2% -2.6% -1.3% -4.0% -4.6% -0.3% 0.0% 0.1% 

Alt 5 -0.2% -2.8% -1.4% -3.9% -4.4% -0.3% 0.0% 0.1% 
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Table A-17.  Carter Lake Elevations (feet). 

Average Year (1950-1996)           

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Exist. Conditions 5729 5738 5746 5751 5753 5751 5741 5721 5707 5705 5709 5718 

Alt 1 5729 5738 5746 5751 5752 5750 5740 5720 5706 5704 5709 5718 

Alt 2 5729 5737 5745 5750 5752 5750 5740 5721 5707 5704 5709 5718 

Alt 3 5729 5738 5746 5751 5752 5751 5740 5720 5706 5704 5709 5719 

Alt 4 5729 5738 5746 5751 5752 5751 5740 5720 5706 5704 5709 5719 

Alt 5 5729 5738 5746 5751 5752 5750 5740 5720 5706 5704 5709 5719 

Elevation change from Existing Conditions 

Alt 1 0 0 0 0 -1 -1 -1 -1 -1 -1 0 0 

Alt 2 0 0 -1 -1 -1 -1 -1 0 0 -1 -1 0 

Alt 3 0 0 0 0 0 -1 -1 -1 -1 0 0 0 

Alt 4 0 0 0 0 0 -1 -1 -1 -1 0 0 0 

Alt 5 0 0 0 0 -1 -1 -1 -1 -1 -1 0 0 

Dry Year Average (1954, 1966, 1977, 1981, 1989)         

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Exist. Conditions 5729 5738 5746 5753 5754 5750 5736 5716 5704 5704 5709 5718 

Alt 1 5729 5738 5746 5753 5754 5749 5736 5716 5704 5704 5709 5718 

Alt 2 5729 5738 5747 5753 5754 5750 5736 5716 5705 5703 5708 5719 

Alt 3 5729 5738 5746 5752 5754 5749 5736 5716 5704 5704 5708 5718 

Alt 4 5729 5738 5746 5752 5754 5749 5736 5716 5704 5704 5708 5718 

Alt 5 5729 5737 5745 5752 5753 5749 5735 5716 5704 5703 5708 5718 

Elevation change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 

Alt 2 1 0 0 0 0 0 0 0 0 -1 -1 0 

Alt 3 0 0 0 0 0 0 0 0 0 -1 0 0 

Alt 4 0 0 0 0 0 0 0 0 0 -1 0 0 

Alt 5 0 -1 -1 -1 -1 -1 -1 0 0 -1 -1 0 

Wet Year Average (1957, 1983, 1984, 1986, 1995)         

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Exist. Conditions 5729 5737 5746 5750 5752 5756 5753 5736 5718 5706 5711 5719 

Alt 1 5729 5737 5746 5750 5752 5755 5752 5734 5715 5705 5710 5719 

Alt 2 5730 5738 5745 5748 5750 5754 5752 5734 5715 5706 5711 5720 

Alt 3 5729 5738 5746 5751 5752 5755 5752 5735 5716 5706 5711 5720 

Alt 4 5729 5738 5746 5751 5752 5755 5752 5735 5716 5706 5711 5719 

Alt 5 5729 5738 5746 5750 5752 5755 5752 5734 5716 5705 5711 5719 

Elevation change from Existing Conditions 

Alt 1 0 0 0 0 0 -1 -1 -2 -2 -1 -1 0 

Alt 2 1 1 -1 -2 -2 -2 -2 -2 -2 0 0 1 

Alt 3 1 1 1 0 0 0 -1 -2 -2 0 0 1 

Alt 4 1 1 1 0 0 0 -1 -2 -2 -1 0 1 

Alt 5 1 1 0 0 0 -1 -1 -2 -2 -1 0 1 
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Table A-18.  Carter Lake Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1016 1056 1092 1114 1119 1115 1070 980 913 901 924 968 
Alt 1 1016 1056 1092 1113 1117 1110 1064 974 908 898 922 967 
Alt 2 1016 1054 1089 1110 1115 1111 1067 978 912 898 921 968 
Alt 3 1018 1057 1093 1113 1118 1111 1066 976 910 899 923 970 
Alt 4 1018 1057 1093 1113 1118 1111 1066 976 910 899 923 970 
Alt 5 1017 1056 1091 1112 1117 1111 1065 976 910 897 922 969 

Surface area change from Existing Conditions 
Alt 1 0 0 0 0 -2 -4 -6 -6 -5 -4 -2 -1 
Alt 2 0 -1 -3 -4 -4 -4 -3 -2 -1 -4 -3 0 
Alt 3 2 2 1 0 -1 -3 -5 -4 -3 -2 0 2 
Alt 4 2 2 1 0 -1 -3 -5 -4 -3 -2 0 2 
Alt 5 2 1 -1 -2 -2 -4 -5 -4 -3 -4 -2 1 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% -1% -1% -1% 0% 0% 0% 
Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 3 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 4 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1017 1057 1093 1119 1124 1107 1048 956 900 901 922 967 
Alt 1 1017 1057 1093 1119 1123 1105 1046 955 900 898 922 967 
Alt 2 1019 1058 1095 1120 1124 1107 1049 958 902 895 918 969 
Alt 3 1017 1056 1093 1119 1123 1106 1047 955 900 897 920 967 
Alt 4 1017 1056 1093 1119 1123 1106 1047 955 900 897 920 967 
Alt 5 1015 1054 1089 1116 1122 1105 1046 954 898 893 917 966 

Surface area change from Existing Conditions 
Alt 1 0 0 0 0 -1 -2 -2 -1 0 -2 0 0 
Alt 2 2 1 1 1 0 0 1 2 2 -6 -4 2 
Alt 3 0 0 -1 0 -1 -1 -1 -1 0 -4 -2 0 
Alt 4 0 0 -1 0 -1 -1 -1 -1 0 -4 -2 0 
Alt 5 -1 -3 -4 -3 -2 -2 -2 -2 -2 -7 -5 -1 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0% 
Alt 3 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 4 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1015 1054 1091 1111 1118 1130 1121 1049 964 909 934 970 
Alt 1 1015 1054 1091 1111 1116 1127 1116 1041 952 902 928 969 
Alt 2 1019 1057 1088 1102 1109 1125 1115 1040 953 907 934 974 
Alt 3 1018 1058 1093 1112 1118 1129 1116 1042 955 906 933 973 
Alt 4 1018 1058 1093 1112 1118 1129 1116 1042 955 906 933 973 
Alt 5 1018 1057 1091 1110 1117 1128 1116 1041 954 906 933 973 

Surface area change from Existing Conditions 
Alt 1 0 0 0 0 -2 -3 -6 -9 -12 -6 -5 -2 
Alt 2 4 3 -3 -9 -9 -5 -6 -9 -10 -2 0 4 
Alt 3 3 3 3 1 0 -2 -5 -8 -8 -2 0 2 
Alt 4 3 3 3 1 0 -2 -5 -8 -8 -2 0 2 
Alt 5 3 2 0 -1 -1 -2 -6 -8 -10 -3 -1 2 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% -1% -1% -1% -1% 0% 
Alt 2 0% 0% 0% -1% -1% 0% -1% -1% -1% 0% 0% 0% 
Alt 3 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 
Alt 4 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 
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Table A-19.  Horsetooth Reservoir Elevations (feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5395 5403 5410 5414 5416 5420 5418 5406 5396 5390 5388 5390
Alt 1 5395 5402 5410 5413 5416 5420 5417 5405 5395 5390 5387 5390
Alt 2 5393 5401 5406 5407 5410 5414 5412 5401 5393 5388 5385 5387
Alt 3 5395 5403 5409 5412 5415 5419 5417 5405 5396 5390 5388 5390
Alt 4 5395 5403 5409 5412 5415 5419 5417 5405 5396 5390 5388 5390
Alt 5 5395 5402 5409 5411 5414 5418 5416 5404 5395 5390 5387 5389

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 0 0 0 0 0 0 0
Alt 2 -2 -2 -4 -6 -6 -6 -6 -4 -3 -3 -3 -3
Alt 3 0 0 -1 -2 -1 -1 -1 -1 0 0 0 0
Alt 4 0 0 -1 -2 -1 -1 -1 -1 0 0 0 0
Alt 5 0 0 -1 -3 -2 -2 -2 -1 -1 0 -1 -1
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5394 5402 5410 5412 5411 5411 5405 5395 5386 5389 5386 5388
Alt 1 5394 5403 5410 5412 5411 5411 5405 5394 5386 5389 5385 5388
Alt 2 5392 5400 5406 5405 5403 5402 5397 5388 5383 5386 5382 5385
Alt 3 5394 5403 5409 5410 5409 5408 5403 5393 5386 5389 5385 5388
Alt 4 5394 5403 5409 5410 5409 5408 5403 5393 5386 5389 5385 5388
Alt 5 5393 5402 5408 5408 5406 5406 5400 5391 5385 5388 5384 5387

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 0 0 0 0 0 0 0
Alt 2 -2 -2 -4 -7 -8 -8 -9 -7 -3 -3 -3 -3
Alt 3 0 0 -1 -2 -2 -2 -2 -2 0 0 0 0
Alt 4 0 0 -1 -2 -2 -2 -2 -2 0 0 0 0
Alt 5 -1 -1 -2 -4 -5 -5 -5 -3 -1 -1 -1 -1
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5397 5403 5410 5414 5419 5425 5425 5415 5404 5393 5392 5393
Alt 1 5396 5403 5410 5414 5419 5425 5424 5415 5404 5392 5391 5393
Alt 2 5396 5402 5406 5408 5413 5421 5421 5411 5400 5390 5390 5391
Alt 3 5397 5403 5410 5413 5418 5425 5424 5415 5405 5393 5393 5394
Alt 4 5397 5403 5410 5413 5418 5425 5424 5415 5405 5393 5393 5394
Alt 5 5397 5403 5409 5412 5418 5424 5424 5414 5404 5393 5393 5394

Elevation change from Existing Conditions 
Alt 1 -1 0 -1 -1 0 0 0 0 0 -1 -1 -1
Alt 2 -1 -1 -4 -7 -6 -4 -3 -4 -4 -3 -2 -2
Alt 3 0 0 -1 -1 0 0 0 0 0 0 1 0
Alt 4 0 0 -1 -1 0 0 0 0 0 0 1 0
Alt 5 0 0 -1 -2 -1 -1 -1 -1 0 0 1 0
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Table A-20.  Horsetooth Reservoir Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1570 1664 1759 1803 1834 1892 1854 1703 1579 1505 1475 1505
Alt 1 1569 1663 1757 1801 1832 1888 1849 1697 1574 1501 1471 1502
Alt 2 1546 1639 1706 1722 1751 1813 1781 1648 1541 1472 1438 1470
Alt 3 1570 1666 1748 1783 1818 1879 1842 1696 1576 1504 1474 1504
Alt 4 1570 1666 1748 1783 1818 1879 1842 1696 1576 1504 1474 1504
Alt 5 1566 1661 1741 1770 1804 1866 1830 1687 1570 1499 1468 1497

Surface area change from Existing Conditions 
Alt 1 -1 -1 -2 -2 -2 -4 -6 -6 -5 -4 -4 -3
Alt 2 -24 -24 -53 -81 -83 -79 -74 -55 -38 -33 -36 -35
Alt 3 0 2 -11 -21 -16 -14 -13 -7 -3 -1 -1 -1
Alt 4 0 2 -11 -21 -16 -14 -13 -7 -3 -1 -1 -1
Alt 5 -5 -2 -18 -33 -30 -26 -25 -16 -8 -6 -7 -8

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Alt 2 -2% -1% -3% -5% -5% -4% -4% -3% -2% -2% -2% -2%
Alt 3 0% 0% -1% -1% -1% -1% -1% 0% 0% 0% 0% 0%
Alt 4 0% 0% -1% -1% -1% -1% -1% 0% 0% 0% 0% 0%
Alt 5 0% 0% -1% -2% -2% -1% -1% -1% -1% 0% 0% -1%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1560 1661 1754 1778 1769 1764 1697 1565 1458 1491 1446 1482
Alt 1 1561 1663 1757 1780 1771 1765 1694 1560 1454 1486 1445 1483
Alt 2 1531 1636 1702 1696 1675 1662 1588 1481 1411 1456 1402 1438
Alt 3 1560 1665 1743 1751 1741 1735 1668 1546 1452 1487 1441 1478
Alt 4 1560 1665 1743 1751 1741 1735 1668 1546 1452 1487 1441 1478
Alt 5 1547 1653 1726 1726 1710 1701 1631 1521 1444 1482 1431 1464

Surface area change from Existing Conditions 
Alt 1 1 3 3 2 2 1 -3 -6 -4 -4 -1 1
Alt 2 -29 -25 -52 -82 -94 -102 -109 -84 -46 -35 -44 -44
Alt 3 0 4 -12 -27 -28 -29 -29 -19 -6 -3 -5 -4
Alt 4 0 4 -12 -28 -28 -29 -29 -20 -6 -3 -5 -4
Alt 5 -13 -8 -29 -52 -59 -63 -66 -44 -14 -9 -15 -18

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Alt 2 -2% -1% -3% -5% -5% -6% -6% -5% -3% -2% -3% -3%
Alt 3 0% 0% -1% -2% -2% -2% -2% -1% 0% 0% 0% 0%
Alt 4 0% 0% -1% -2% -2% -2% -2% -1% 0% 0% 0% 0%
Alt 5 -1% 0% -2% -3% -3% -4% -4% -3% -1% -1% -1% -1%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1594 1670 1760 1812 1872 1962 1955 1820 1684 1537 1532 1548
Alt 1 1585 1664 1754 1806 1868 1960 1952 1815 1680 1529 1522 1537
Alt 2 1582 1656 1710 1727 1794 1907 1904 1766 1630 1505 1502 1523
Alt 3 1597 1675 1753 1799 1866 1959 1954 1821 1689 1543 1544 1554
Alt 4 1597 1675 1753 1799 1866 1959 1954 1821 1689 1543 1544 1554
Alt 5 1594 1673 1748 1787 1855 1952 1946 1813 1679 1538 1540 1550

Surface area change from Existing Conditions 
Alt 1 -8 -6 -6 -7 -4 -3 -4 -5 -5 -8 -11 -11
Alt 2 -12 -14 -49 -86 -79 -55 -51 -54 -54 -32 -30 -24
Alt 3 3 4 -7 -14 -7 -3 -2 1 4 6 12 6
Alt 4 3 4 -7 -14 -7 -3 -2 1 4 6 12 6
Alt 5 0 2 -12 -25 -18 -10 -9 -7 -6 1 7 2

Percent change in surface area from Existing Conditions 
Alt 1 -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%
Alt 2 -1% -1% -3% -5% -4% -3% -3% -3% -3% -2% -2% -2%
Alt 3 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 1% 0%
Alt 4 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 1% 0%
Alt 5 0% 0% -1% -1% -1% -1% 0% 0% 0% 0% 0% 0%
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Table A-21.  Lake Granby Elevations (feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8258 8254 8250 8248 8253 8263 8268 8269 8268 8266 8264 8262
Alt 1 8255 8251 8247 8245 8250 8260 8267 8267 8266 8264 8262 8259
Alt 2 8251 8246 8242 8241 8246 8257 8264 8264 8263 8260 8258 8255
Alt 3 8255 8251 8247 8245 8249 8259 8265 8266 8265 8263 8261 8259
Alt 4 8255 8251 8247 8245 8249 8259 8265 8266 8265 8263 8261 8259
Alt 5 8255 8251 8247 8246 8249 8259 8265 8266 8265 8263 8261 8259

Elevation change from Existing Conditions 
Alt 1 -3 -3 -3 -3 -3 -2 -2 -2 -2 -2 -2 -2
Alt 2 -7 -8 -8 -8 -7 -6 -5 -5 -5 -6 -6 -7
Alt 3 -3 -3 -3 -3 -4 -3 -3 -3 -3 -3 -3 -3
Alt 4 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
Alt 5 -3 -3 -3 -2 -3 -4 -3 -3 -3 -3 -3 -3
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8263 8259 8255 8253 8253 8256 8255 8252 8248 8269 8270 8267
Alt 1 8261 8257 8253 8250 8251 8254 8253 8250 8246 8267 8268 8265
Alt 2 8258 8253 8249 8247 8248 8250 8250 8245 8240 8264 8266 8263
Alt 3 8261 8256 8252 8251 8251 8253 8253 8249 8245 8266 8267 8265
Alt 4 8261 8256 8252 8251 8251 8253 8253 8249 8245 8266 8267 8265
Alt 5 8261 8256 8253 8251 8252 8254 8253 8249 8245 8266 8267 8265

Elevation change from Existing Conditions 
Alt 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
Alt 2 -5 -6 -6 -5 -5 -5 -5 -6 -8 -5 -4 -4
Alt 3 -3 -3 -2 -2 -2 -2 -2 -3 -3 -3 -3 -3
Alt 4 -3 -3 -2 -2 -2 -2 -2 -3 -3 -3 -3 -3
Alt 5 -2 -2 -2 -2 -2 -2 -2 -2 -3 -3 -3 -2
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8257 8254 8250 8248 8253 8266 8277 8280 8280 8265 8262 8260
Alt 1 8253 8250 8245 8243 8248 8262 8275 8280 8280 8262 8259 8257
Alt 2 8248 8244 8240 8239 8245 8260 8274 8279 8280 8258 8254 8252
Alt 3 8253 8249 8246 8243 8248 8261 8274 8279 8279 8261 8257 8256
Alt 4 8253 8249 8246 8243 8248 8261 8274 8279 8279 8261 8257 8256
Alt 5 8253 8249 8246 8244 8248 8261 8274 8279 8279 8261 8257 8256

Elevation change from Existing Conditions 
Alt 1 -4 -4 -4 -5 -5 -4 -2 0 0 -3 -3 -4
Alt 2 -9 -10 -9 -9 -8 -6 -3 -1 -1 -7 -8 -8
Alt 3 -5 -5 -4 -4 -5 -5 -3 -1 -1 -4 -5 -5
Alt 4 -5 -5 -4 -4 -5 -5 -3 -1 -1 -4 -5 -5
Alt 5 -5 -5 -4 -4 -5 -5 -3 -1 -1 -4 -5 -5
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Table A-22.  Lake Granby Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6221 6026 5824 5732 5970 6440 6722 6750 6691 6597 6512 6392
Alt 1 6094 5891 5680 5584 5830 6327 6632 6662 6595 6493 6401 6274
Alt 2 5868 5644 5440 5359 5620 6159 6497 6524 6440 6324 6221 6075
Alt 3 6075 5880 5692 5600 5798 6270 6582 6610 6542 6445 6362 6246
Alt 4 6076 5880 5692 5601 5799 6271 6583 6611 6542 6446 6363 6246
Alt 5 6073 5878 5696 5609 5803 6265 6575 6607 6541 6445 6363 6245

Surface area change from Existing Conditions 
Alt 1 -127 -135 -144 -148 -140 -113 -90 -88 -96 -104 -111 -118
Alt 2 -353 -382 -384 -374 -351 -281 -225 -226 -251 -273 -290 -317
Alt 3 -146 -147 -132 -132 -172 -170 -140 -140 -149 -152 -150 -147
Alt 4 -145 -146 -132 -132 -171 -169 -140 -139 -149 -151 -149 -146
Alt 5 -148 -148 -128 -123 -167 -174 -147 -143 -150 -152 -149 -147

Percent change in surface area from Existing Conditions 
Alt 1 -2% -2% -2% -3% -2% -2% -1% -1% -1% -2% -2% -2%
Alt 2 -6% -6% -7% -7% -6% -4% -3% -3% -4% -4% -4% -5%
Alt 3 -2% -2% -2% -2% -3% -3% -2% -2% -2% -2% -2% -2%
Alt 4 -2% -2% -2% -2% -3% -3% -2% -2% -2% -2% -2% -2%
Alt 5 -2% -2% -2% -2% -3% -3% -2% -2% -2% -2% -2% -2%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6469 6263 6061 5957 5998 6108 6076 5910 5727 6751 6802 6662
Alt 1 6381 6169 5960 5853 5894 6007 5975 5805 5611 6663 6723 6579
Alt 2 6224 5991 5787 5691 5734 5852 5817 5600 5336 6526 6606 6447
Alt 3 6346 6137 5950 5858 5890 5991 5955 5776 5574 6611 6675 6539
Alt 4 6347 6138 5950 5859 5890 5992 5956 5777 5574 6612 6675 6540
Alt 5 6350 6142 5964 5879 5914 6017 5983 5792 5573 6614 6679 6544

Surface area change from Existing Conditions 
Alt 1 -88 -94 -101 -104 -103 -100 -101 -106 -116 -88 -79 -83
Alt 2 -246 -273 -274 -266 -263 -256 -259 -311 -391 -225 -196 -215
Alt 3 -123 -126 -111 -99 -108 -116 -121 -135 -154 -140 -127 -123
Alt 4 -123 -126 -111 -98 -107 -116 -120 -134 -153 -139 -127 -122
Alt 5 -120 -121 -98 -78 -84 -91 -93 -118 -154 -137 -123 -119

Percent change in surface area from Existing Conditions 
Alt 1 -1% -2% -2% -2% -2% -2% -2% -2% -2% -1% -1% -1%
Alt 2 -4% -4% -5% -4% -4% -4% -4% -5% -7% -3% -3% -3%
Alt 3 -2% -2% -2% -2% -2% -2% -2% -2% -3% -2% -2% -2%
Alt 4 -2% -2% -2% -2% -2% -2% -2% -2% -3% -2% -2% -2%
Alt 5 -2% -2% -2% -1% -1% -1% -2% -2% -3% -2% -2% -2%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6192 6013 5819 5714 5968 6619 7151 7298 7297 6545 6426 6339
Alt 1 5999 5806 5599 5486 5745 6429 7068 7298 7295 6412 6256 6158
Alt 2 5738 5529 5352 5280 5581 6317 6984 7253 7270 6227 6043 5925
Alt 3 5966 5787 5607 5505 5718 6373 7019 7259 7262 6348 6188 6108
Alt 4 5967 5788 5608 5506 5719 6374 7020 7259 7262 6349 6189 6109
Alt 5 5964 5785 5611 5516 5722 6366 7003 7249 7261 6347 6186 6105

Surface area change from Existing Conditions 
Alt 1 -193 -207 -221 -228 -223 -190 -84 0 -2 -133 -170 -181
Alt 2 -454 -484 -468 -435 -388 -302 -167 -45 -27 -318 -383 -414
Alt 3 -226 -226 -212 -209 -250 -246 -132 -39 -35 -197 -238 -231
Alt 4 -225 -225 -211 -208 -250 -246 -132 -39 -35 -196 -238 -230
Alt 5 -228 -228 -208 -198 -246 -254 -148 -49 -36 -198 -240 -233

Percent change in surface area from Existing Conditions 
Alt 1 -3% -3% -4% -4% -4% -3% -1% 0% 0% -2% -3% -3%
Alt 2 -7% -8% -8% -8% -6% -5% -2% -1% 0% -5% -6% -7%
Alt 3 -4% -4% -4% -4% -4% -4% -2% -1% 0% -3% -4% -4%
Alt 4 -4% -4% -4% -4% -4% -4% -2% -1% 0% -3% -4% -4%
Alt 5 -4% -4% -4% -3% -4% -4% -2% -1% 0% -3% -4% `-4%
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Table A-23.  Windy Gap Firming Project Participant Demands, Firm Yield, and Average Yield (AF), Cumulative Effects.    

Existing Conditions No Action Chimney Hollow with Prepositioning Dry Creek and Rockwell 

Month Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Oct 1,520 0 780 3,820 579 1,807 2,452 2,452 2,452 2,366 2,366 2,366 

Nov 2,350 0 1,440 2,980 0 1,719 2,175 2,175 2,175 2,228 2,228 2,228 

Dec 2,350 0 1,270 2,980 0 1,497 2,175 2,175 2,175 2,228 2,228 2,228 

Jan 2,350 0 1,110 2,980 0 1,240 2,175 2,175 2,175 2,228 2,228 2,228 

Feb 2,350 0 960 2,980 0 1,060 2,175 2,175 2,175 2,228 2,228 2,228 

Mar 2,350 0 850 2,980 0 921 2,175 2,175 2,175 2,228 2,228 2,228 

Apr 1,040 0 680 1,605 0 897 1,221 1,221 1,221 1,221 1,221 1,221 

May 930 0 820 1,540 0 1,344 1,191 1,191 1,191 1,176 1,176 1,176 

Jun 930 0 660 1,540 0 1070 1,191 1,191 1,191 1,176 1,176 1,176 

Jul 1,490 0 960 3,020 0 2,247 1,995 1,995 1,995 1,970 1,970 1,970 

Aug 1,500 0 910 3,420 0 2,235 2,224 2,224 2,224 2,168 2,168 2,168 

Sep 1,520 0 830 3,820 0 2,112 2,452 2,452 2,452 2,366 2,366 2,366 

Total 20,680 0 11,270 33,365 579 18,149 23,601 23,601 23,601 23,583 23,583 23,583 
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Table A-24.  Windy Gap Firming Project Non-Participant Demands, Firm Yield, and Average Yield (AF), Cumulative Effects. 

Existing Conditions No Action Chimney Hollow with Prepositioning Dry Creek and Rockwell 

Month Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Oct 10 0 10 290 0 70 290 0 80 290 0 80 

Nov 10 0 0 70 0 20 70 0 20 70 0 20 

Dec 10 0 0 70 0 20 70 0 20 70 0 20 

Jan 0 0 0 50 0 10 50 0 10 50 0 10 

Feb 0 0 0 40 0 10 40 0 10 40 0 10 

Mar 10 0 0 60 0 20 60 0 20 60 0 20 

Apr 10 0 0 120 0 60 120 0 60 120 0 60 

May 30 0 30 730 0 600 730 0 600 730 0 610 

Jun 40 0 30 1,050 0 630 1,050 0 650 1,050 0 650 

Jul 50 0 30 870 0 340 870 0 350 870 0 360 

Aug 30 0 20 440 0 130 440 0 140 440 0 140 

Sep 20 0 20 310 0 80 310 0 90 310 0 90 

Total 220 0 140 4,100 0 1,990 4,100 0 2,050 4,100 0 2,070 
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Table A-25.  Middle Park Water Conservancy District Demands, Firm Yield, and Average Yield (AF), Cumulative Effects. 

Existing Conditions No Action Chimney Hollow with Prepositioning Dry Creek and Rockwell 

Month Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand 
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Demand
(AF) 

Firm 
Yield 
(AF) 

Average 
Yield 
(AF) 

Oct 21 0 15 429 0 289 429 0 407 429 0 409 

Nov 21 0 15 429 0 274 429 0 401 429 0 401 

Dec 21 0 15 429 0 274 429 0 401 429 0 401 

Jan 21 0 15 429 0 269 429 0 397 429 0 397 

Feb 21 0 15 429 0 260 429 0 387 429 0 392 

Mar 21 0 15 429 0 255 429 0 347 429 0 338 

Apr 0 0 0 0 0 0 0 0 0 0 0 0 

May 0 0 0 0 0 0 0 0 0 0 0 0 

Jun 0 0 0 0 0 0 0 0 0 0 0 0 

Jul 0 0 0 0 0 0 0 0 0 0 0 0 

Aug 0 0 0 0 0 0 0 0 0 0 0 0 

Sep 21 0 15 429 0 0 429 429 419 429 429 419 

Total 147 0 105 3,000 0 1,922 3,000 429 2,759 3,000 429 2,757 
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Table A-26.  Lake Granby Spills (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 0 0 0 0 18 352 216 41 10 5 0 0 53

Alt 1 0 0 0 0 17 296 176 28 7 5 0 0 44

Alt 2 0 0 0 0 13 227 160 24 3 5 0 0 36

Alt 5 0 0 0 0 14 250 163 24 6 4 0 0 39

Flow change from Existing Conditions 

Alt 1 0 0 0 0 -1 -56 -40 -13 -3 0 0 0 -9

Alt 2 0 0 0 0 -5 -125 -56 -17 -6 0 0 0 -17

Alt 5 0 0 0 0 -4 -102 -53 -16 -4 0 0 0 -15

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% -5% -16% -18% -32% -29% 5% 0% 0% -18%

Alt 2 0% 0% 0% 0% -26% -35% -26% -41% -68% 2% 0% 0% -32%

Alt 5 0% 0% 0% 0% -23% -29% -24% -40% -38% -6% 0% 0% -28%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 2 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 5 0 0 0 0 0 0 0 0 0 0 0 0 0

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 2 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 5 0 0 0 0 0 0 0 0 0 0 0 0 0

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 0 0 0 0 123 845 887 249 23 0 0 0 178

Alt 1 0 0 0 0 122 845 744 171 25 0 0 0 160

Alt 2 0 0 0 0 125 858 664 154 29 0 0 0 153

Alt 5 0 0 0 0 130 843 689 151 23 0 0 0 154

Flow change from Existing Conditions 

Alt 1 0 0 0 0 -1 0 -144 -77 2 0 0 0 -19

Alt 2 0 0 0 0 2 13 -224 -95 6 0 0 0 -25

Alt 5 0 0 0 0 7 -2 -199 -98 0 0 0 0 -25

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% -1% 0% -16% -31% 8% 0% 0% 0% -11%

Alt 2 0% 0% 0% 0% 1% 2% -25% -38% 27% 0% 0% 0% -14%

Alt 5 0% 0% 0% 0% 6% 0% -22% -39% 1% 0% 0% 0% -14%
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Table A-27.  Adams Tunnel Diversions (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 409 523 417 285 430 406 224 206 263 252 225 404 336

Alt 1 411 518 416 283 446 411 295 232 278 258 232 405 348

Alt 2 439 515 343 282 473 420 277 280 315 274 253 441 359

Alt 5 427 527 357 291 473 412 318 268 297 267 248 417 358

Flow change from Existing Conditions 

Alt 1 2 -5 -1 -2 17 5 71 26 15 6 8 1 12

Alt 2 31 -8 -74 -3 43 14 53 74 52 22 28 38 23

Alt 5 19 3 -60 6 43 6 94 63 34 15 23 13 22

Percent change in flow from Existing Conditions 

Alt 1 1% -1% 0% -1% 4% 1% 32% 13% 6% 2% 3% 0% 4%

Alt 2 7% -2% -18% -1% 10% 3% 24% 36% 20% 9% 12% 9% 7%

Alt 5 5% 1% -14% 2% 10% 1% 42% 30% 13% 6% 10% 3% 6%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 452 541 426 293 550 550 541 407 458 296 250 449 434

Alt 1 456 541 426 293 550 550 538 399 462 299 261 449 435

Alt 2 507 550 364 293 550 550 550 543 530 301 278 484 458

Alt 5 494 550 364 293 550 550 550 498 486 302 276 467 448

Flow change from Existing Conditions 

Alt 1 4 0 0 0 0 0 -3 -8 4 3 10 0 1

Alt 2 55 9 -62 0 0 0 9 136 73 6 27 36 24

Alt 5 42 9 -62 0 0 0 9 91 28 6 26 19 14

Percent change in flow from Existing Conditions 

Alt 1 1% 0% 0% 0% 0% 0% 0% -2% 1% 1% 4% 0% 0%

Alt 2 12% 2% -15% 0% 0% 0% 2% 33% 16% 2% 11% 8% 6%

Alt 5 9% 2% -15% 0% 0% 0% 2% 22% 6% 2% 10% 4% 3%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 372 497 426 293 255 134 85 105 116 219 168 340 250

Alt 1 385 500 426 288 307 135 134 210 118 222 185 348 271

Alt 2 399 457 297 250 374 153 106 133 150 241 211 379 262

Alt 5 389 507 364 293 386 135 144 167 166 236 195 340 276

Flow change from Existing Conditions 

Alt 1 13 3 0 -5 52 0 49 106 2 3 17 8 21

Alt 2 26 -40 -129 -43 118 18 21 28 34 21 43 39 12

Alt 5 16 9 -62 0 131 0 59 62 50 17 28 0 26

Percent change in flow from Existing Conditions 

Alt 1 3% 1% 0% -2% 20% 0% 58% 101% 2% 1% 10% 2% 8%

Alt 2 7% -8% -30% -15% 46% 14% 25% 27% 29% 10% 26% 11% 5%

Alt 5 4% 2% -15% 0% 51% 0% 70% 60% 43% 8% 16% 0% 10%
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Table A-28.  Windy Gap Diversions (AF), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 0 0 0 4522 17648 11053 2869 439 0 0 0 0 36532

Alt 1 0 0 0 4376 17449 10585 5661 902 0 0 0 0 38973

Alt 2 0 0 0 4368 18851 12697 4098 777 0 0 0 0 40791

Alt 5 0 0 0 4368 19055 12561 6071 937 0 0 0 0 42991

Flow change from Existing Conditions 

Alt 1 0 0 0 -146 -199 -469 2792 463 0 0 0 0 2441

Alt 2 0 0 0 -154 1203 1643 1229 338 0 0 0 0 4259

Alt 5 0 0 0 -154 1406 1507 3202 498 0 0 0 0 6459

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% -3% -1% -4% 97% 105% 0% 0% 0% 0% 7%

Alt 2 0% 0% 0% -3% 7% 15% 43% 77% 0% 0% 0% 0% 12%

Alt 5 0% 0% 0% -3% 8% 14% 112% 113% 0% 0% 0% 0% 18%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 0 0 0 1049 3723 2658 374 0 0 0 0 0 7804

Alt 1 0 0 0 1038 2288 534 0 0 0 0 0 0 3860

Alt 2 0 0 0 1038 2288 534 0 0 0 0 0 0 3860

Alt 5 0 0 0 1038 2288 534 0 0 0 0 0 0 3860

Flow change from Existing Conditions 

Alt 1 0 0 0 -11 -1436 -2124 -374 0 0 0 0 0 -3944

Alt 2 0 0 0 -11 -1435 -2124 -374 0 0 0 0 0 -3944

Alt 5 0 0 0 -11 -1435 -2124 -374 0 0 0 0 0 -3944

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% -1% -39% -80% -100% 0% 0% 0% 0% 0% -51%

Alt 2 0% 0% 0% -1% -39% -80% -100% 0% 0% 0% 0% 0% -51%

Alt 5 0% 0% 0% -1% -39% -80% -100% 0% 0% 0% 0% 0% -51%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 0 0 0 2808 20532 14280 892 0 0 0 0 0 38512

Alt 1 0 0 0 2801 20804 17894 15463 5157 0 0 0 0 62118

Alt 2 0 0 0 2801 28406 22218 13167 2826 0 0 0 0 69417

Alt 5 0 0 0 2801 28575 21711 16016 2595 0 0 0 0 71699

Flow change from Existing Conditions 

Alt 1 0 0 0 -8 272 3614 14571 5157 0 0 0 0 23606

Alt 2 0 0 0 -8 7874 7938 12275 2826 0 0 0 0 30905

Alt 5 0 0 0 -8 8043 7431 15124 2595 0 0 0 0 33186

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 1% 25% 1633% 0% 0% 0% 0% 0% 61%

Alt 2 0% 0% 0% 0% 38% 56% 1376% 0% 0% 0% 0% 0% 80%

Alt 5 0% 0% 0% 0% 39% 52% 1696% 0% 0% 0% 0% 0% 86%
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Table A-29.  Big Thompson River Streamflow below Lake Estes (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 12 12 14 39 176 410 186 114 59 39 26 16 92

Alt 1 12 12 14 39 176 415 188 114 59 39 26 16 93

Alt 2 12 12 14 40 189 423 203 117 60 40 26 16 96

Alt 5 12 12 14 40 183 416 190 115 59 39 26 16 94

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 5 2 0 0 0 0 0 1

Alt 2 0 0 0 1 14 13 17 3 1 1 0 0 4

Alt 5 0 0 0 1 7 5 4 1 0 0 0 0 2

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% -1% 0% 1% 1% 0% 0% 0% 0% 0% 1%

Alt 2 0% 0% 0% 2% 8% 3% 9% 3% 1% 2% 1% 0% 4%

Alt 5 0% 0% 0% 2% 4% 1% 2% 1% 0% 0% 1% 0% 2%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 9 9 12 36 165 274 156 97 50 38 23 15 74

Alt 1 9 9 12 36 165 274 154 97 50 38 23 15 74

Alt 2 9 9 12 36 165 274 165 97 50 38 23 15 75

Alt 5 9 9 12 36 165 274 165 97 50 38 23 15 75

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 -2 0 0 0 0 0 0

Alt 2 0 0 0 0 0 0 9 0 0 0 0 0 1

Alt 5 0 0 0 0 0 0 9 0 0 0 0 0 1

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0%

Alt 2 0% 0% 0% 0% 0% 0% 6% 0% 0% 0% 0% 0% 1%

Alt 5 0% 0% 0% 0% 0% 0% 6% 0% 0% 0% 0% 0% 1%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 12 12 15 38 128 362 328 162 65 38 25 16 101

Alt 1 12 12 15 38 128 363 328 162 65 38 25 16 101

Alt 2 12 12 15 37 134 381 335 162 65 38 25 16 103

Alt 5 12 12 15 38 128 363 328 162 65 38 25 16 101

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 2 0 0 0 0 6 18 7 0 0 0 0 0 3

Alt 5 0 0 0 0 0 0 0 0 0 0 0 0 0

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 2 0% 0% 0% -1% 4% 5% 2% 0% 0% 0% 0% 0% 3%

Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Table A-30.  Colorado River Streamflow below Lake Granby at USGS gage (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 20 20 20 20 84 400 258 68 28 25 20 20 82

Alt 1 20 20 20 20 83 344 223 57 25 25 20 20 73

Alt 2 20 20 20 20 81 279 210 55 22 24 20 20 66

Alt 5 20 20 20 20 82 300 213 55 24 24 20 20 68

Flow change from Existing Conditions 

Alt 1 0 0 0 0 -1 -56 -35 -11 -3 0 0 0 -9

Alt 2 0 0 0 0 -3 -121 -48 -13 -6 0 0 0 -16

Alt 5 0 0 0 0 -2 -100 -45 -13 -4 -1 0 0 -14

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% -1% -14% -14% -16% -10% 0% 0% 0% -11%

Alt 2 0% 0% 0% 0% -4% -30% -19% -19% -22% -1% 2% 0% -19%

Alt 5 0% 0% 0% 0% -3% -25% -17% -19% -15% -3% 0% 0% -17%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 20 20 20 20 57 57 57 30 20 20 20 20 30

Alt 1 20 20 20 20 57 57 57 30 20 20 20 20 30

Alt 2 20 20 20 20 57 57 57 30 20 20 20 20 30

Alt 5 20 20 20 20 57 57 57 30 20 20 20 20 30

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 2 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 5 0 0 0 0 0 0 0 0 0 0 0 0 0

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 20 20 20 20 181 886 896 245 33 20 20 20 199

Alt 1 20 20 20 20 180 886 768 175 35 20 20 20 183

Alt 2 20 20 20 20 183 899 689 167 37 20 23 20 177

Alt 5 20 20 20 20 188 884 714 163 31 20 20 20 177

Flow change from Existing Conditions 

Alt 1 0 0 0 0 -1 0 -128 -69 2 0 0 0 -17

Alt 2 0 0 0 0 2 13 -207 -78 3 0 3 0 -22

Alt 5 0 0 0 0 7 -2 -182 -81 -3 0 0 0 -22

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% -1% 0% -14% -28% 5% 0% 0% 0% -8%

Alt 2 0% 0% 0% 0% 1% 1% -23% -32% 10% 0% 16% 0% -11%

Alt 5 0% 0% 0% 0% 4% 0% -20% -33% -8% 0% 0% 0% -11%
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Table A-31.  Colorado River Streamflow above Windy Gap (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 65 69 88 213 545 1137 519 168 83 79 78 68 260

Alt 1 61 66 85 211 510 981 441 144 76 77 75 64 233

Alt 2 61 66 85 211 505 903 425 141 72 77 75 64 224

Alt 5 61 66 85 211 506 930 429 141 75 76 75 64 227

Flow change from Existing Conditions 

Alt 1 -4 -3 -3 -2 -35 -156 -78 -23 -6 -2 -4 -4 -27

Alt 2 -4 -3 -3 -2 -39 -234 -94 -26 -10 -2 -3 -4 -35

Alt 5 -4 -3 -3 -2 -38 -207 -90 -27 -8 -3 -3 -4 -33

Percent change in flow from Existing Conditions 

Alt 1 -6% -5% -3% -1% -6% -14% -15% -14% -8% -2% -5% -6% -10%

Alt 2 -6% -5% -3% -1% -7% -21% -18% -16% -12% -3% -4% -6% -14%

Alt 5 -6% -5% -3% -1% -7% -18% -17% -16% -9% -4% -4% -6% -13%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 60 63 90 145 197 187 133 94 66 67 74 65 104

Alt 1 55 60 88 144 187 168 125 82 60 64 71 60 97

Alt 2 55 60 88 144 187 168 124 82 60 64 71 60 97

Alt 5 55 60 88 144 187 168 124 82 60 64 71 60 97

Flow change from Existing Conditions 

Alt 1 -5 -3 -2 -1 -10 -19 -8 -11 -6 -2 -3 -5 -6

Alt 2 -5 -3 -2 -1 -10 -19 -9 -11 -6 -2 -3 -5 -6

Alt 5 -5 -3 -2 -1 -10 -19 -9 -11 -6 -2 -3 -5 -6

Percent change in flow from Existing Conditions 

Alt 1 -8% -5% -2% -1% -5% -10% -6% -12% -9% -3% -4% -7% -6%

Alt 2 -8% -5% -2% -1% -5% -10% -7% -12% -9% -3% -4% -7% -6%

Alt 5 -8% -5% -2% -1% -5% -10% -7% -12% -9% -3% -4% -7% -6%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 72 77 85 179 1041 2660 1730 462 124 82 86 77 558

Alt 1 68 72 81 177 989 2440 1457 374 122 82 82 72 503

Alt 2 68 72 81 177 992 2454 1377 354 124 82 85 72 496

Alt 5 68 72 81 177 997 2439 1402 348 118 82 83 72 496

Flow change from Existing Conditions 

Alt 1 -4 -4 -4 -2 -52 -220 -273 -88 -2 1 -4 -5 -55

Alt 2 -4 -4 -4 -2 -49 -206 -353 -107 0 1 -1 -5 -62

Alt 5 -4 -4 -4 -2 -44 -221 -328 -113 -6 1 -2 -5 -62

Percent change in flow from Existing Conditions 

Alt 1 -6% -6% -5% -1% -5% -8% -16% -19% -1% 1% -5% -6% -10%

Alt 2 -6% -6% -5% -1% -5% -8% -20% -23% 0% 1% -1% -6% -11%

Alt 5 -6% -6% -5% -1% -4% -8% -19% -25% -5% 1% -3% -6% -11%
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Table A-32.  Colorado River Streamflow below Windy Gap at USGS gage (cfs), Cumulative Effects. 
Average Year (1950-1996)     

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Existing 
Conditions 

65 69 88 137 258 951 472 161 83 79 78 68 209

Alt 1 61 66 85 138 226 803 348 130 76 77 75 64 179

Alt 2 61 66 85 138 199 690 359 129 72 77 75 64 168

Alt 5 61 66 85 138 196 719 330 125 75 76 75 64 167

Flow change from Existing Conditions 

Alt 1 -4 -3 -3 0 -32 -148 -124 -31 -6 -2 -4 -4 -30

Alt 2 -4 -3 -3 0 -59 -261 -114 -32 -10 -2 -3 -4 -41

Alt 5 -4 -3 -3 0 -61 -232 -142 -35 -8 -3 -3 -4 -42

Percent change in flow from Existing Conditions 

Alt 1 -6% -5% -3% 0% -12% -16% -26% -19% -8% -2% -5% -6% -14%

Alt 2 -6% -5% -3% 0% -23% -27% -24% -20% -12% -3% -4% -6% -20%

Alt 5 -6% -5% -3% 0% -24% -24% -30% -22% -9% -4% -4% -6% -20%

Dry Year Average (1954, 1966, 1977, 1981, 1989)   

Existing 
Conditions 

60 63 90 127 136 142 127 94 66 67 74 65 93

Alt 1 55 60 88 126 149 159 125 82 60 64 71 60 92

Alt 2 55 60 88 126 149 159 124 82 60 64 71 60 92

Alt 5 55 60 88 126 149 159 124 82 60 64 71 60 92

Flow change from Existing Conditions 

Alt 1 -5 -3 -2 -1 13 17 -2 -11 -6 -2 -3 -5 -1

Alt 2 -5 -3 -2 -1 13 17 -3 -11 -6 -2 -3 -5 -1

Alt 5 -5 -3 -2 -1 13 17 -3 -11 -6 -2 -3 -5 -1

Percent change in flow from Existing Conditions 

Alt 1 -8% -5% -2% -1% 10% 12% -2% -12% -9% -3% -4% -7% -1%

Alt 2 -8% -5% -2% -1% 10% 12% -3% -12% -9% -3% -4% -7% -1%

Alt 5 -8% -5% -2% -1% 10% 12% -3% -12% -9% -3% -4% -7% -1%

Wet Year Average (1957, 1983, 1984, 1986, 1995)   

Existing 
Conditions 

72 77 85 132 707 2420 1716 462 124 82 86 77 505

Alt 1 68 72 81 130 651 2139 1206 290 122 82 82 72 417

Alt 2 68 72 81 130 530 2080 1163 308 124 82 85 72 400

Alt 5 68 72 81 130 533 2074 1141 306 118 82 83 72 397

Flow change from Existing Conditions 

Alt 1 -4 -4 -4 -2 -57 -281 -510 -172 -2 1 -4 -5 -88

Alt 2 -4 -4 -4 -2 -177 -340 -552 -153 0 1 -1 -5 -104

Alt 5 -4 -4 -4 -2 -175 -346 -574 -156 -6 1 -2 -5 -108

Percent change in flow from Existing Conditions 

Alt 1 -6% -6% -5% -2% -8% -12% -30% -37% -1% 1% -5% -6% -17%

Alt 2 -6% -6% -5% -2% -25% -14% -32% -33% 0% 1% -1% -6% -21%

Alt 5 -6% -6% -5% -2% -25% -14% -33% -34% -5% 1% -3% -6% -21%
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Table A-33.  Willow Creek Streamflow at USGS/NCWCD gage (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 8 9 14 6 51 143 32 12 3 8 8 9 25

Alt 1 8 9 14 6 51 127 23 10 4 8 8 9 23

Alt 2 8 9 14 6 49 114 20 9 3 8 8 9 21

Alt 5 8 9 14 6 49 120 20 9 4 8 8 9 22

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 -16 -9 -2 0 0 0 0 -2

Alt 2 0 0 0 0 -2 -29 -11 -3 0 0 0 0 -4

Alt 5 0 0 0 0 -2 -23 -11 -3 0 0 0 0 -3

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% -11% -29% -15% 2% 3% 0% 0% -9%

Alt 2 0% 0% 0% 0% -4% -20% -36% -27% -13% 2% 1% 0% -15%

Alt 5 0% 0% 0% 0% -3% -16% -36% -25% 2% -1% 2% 0% -13%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 8 8 12 4 0 10 0 2 2 6 7 7 5

Alt 1 8 8 12 4 0 10 0 2 2 6 7 7 5

Alt 2 8 8 12 4 0 10 0 2 2 6 7 7 5

Alt 5 8 8 12 4 0 10 0 2 2 6 7 7 5

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 2 0 0 0 0 0 0 0 0 0 0 0 0 0

Alt 5 0 0 0 0 0 0 0 0 0 0 0 0 0

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 9 10 18 5 184 434 112 58 14 7 11 12 73

Alt 1 9 10 18 5 184 378 75 52 14 7 11 12 65

Alt 2 9 10 18 5 184 378 75 40 14 7 11 12 64

Alt 5 9 10 18 5 184 378 75 40 14 7 12 12 64

Flow change from Existing Conditions 

Alt 1 0 0 0 0 0 -56 -38 -6 0 0 0 0 -8

Alt 2 0 0 0 0 0 -56 -38 -18 0 0 0 0 -9

Alt 5 0 0 0 0 0 -56 -38 -18 0 0 2 0 -9

Percent change in flow from Existing Conditions 

Alt 1 0% 0% 0% 0% 0% -13% -34% -10% 0% 0% -1% 0% -11%

Alt 2 0% 0% 0% 0% 0% -13% -34% -30% 0% 0% 0% 0% -13%

Alt 5 0% 0% 0% 0% 0% -13% -34% -30% 0% 0% 15% 0% -13%
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Table A-34.  Colorado River at Hot Sulphur Springs at USGS/NCWCD gage (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 69 72 93 146 278 953 482 170 87 87 83 72 216

Alt 1 65 69 90 146 245 803 355 137 80 85 80 68 185

Alt 2 65 69 90 146 218 689 365 136 76 85 80 68 174

Alt 5 65 69 90 146 216 719 336 133 79 84 80 68 174

Flow change from Existing Conditions 

Alt 1 -4 -3 -3 0 -33 -150 -127 -32 -7 -2 -4 -4 -31

Alt 2 -4 -3 -3 0 -60 -263 -116 -33 -11 -2 -3 -4 -42

Alt 5 -4 -3 -3 0 -63 -234 -145 -37 -9 -3 -3 -4 -42

Percent change in flow from Existing Conditions 

Alt 1 -6% -5% -3% 0% -12% -16% -26% -19% -8% -2% -4% -6% -14%

Alt 2 -6% -5% -3% 0% -22% -28% -24% -20% -13% -3% -4% -6% -19%

Alt 5 -6% -5% -3% 0% -22% -25% -30% -22% -10% -3% -4% -6% -20%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 63 64 95 137 137 139 142 101 67 75 80 69 98

Alt 1 58 61 93 136 149 154 136 88 61 73 77 64 96

Alt 2 58 61 93 136 149 154 135 88 61 73 77 64 96

Alt 5 58 61 93 136 149 154 135 88 61 73 77 64 96

Flow change from Existing Conditions 

Alt 1 -5 -4 -2 -1 12 15 -5 -13 -7 -2 -3 -5 -2

Alt 2 -5 -4 -2 -1 12 15 -6 -13 -7 -2 -3 -5 -2

Alt 5 -5 -4 -2 -1 12 15 -6 -13 -7 -2 -3 -5 -2

Percent change in flow from Existing Conditions 

Alt 1 -8% -6% -2% -1% 9% 11% -4% -13% -10% -3% -3% -7% -2%

Alt 2 -8% -6% -2% -1% 9% 11% -4% -13% -10% -3% -3% -7% -2%

Alt 5 -8% -6% -2% -1% 9% 11% -4% -13% -10% -3% -3% -7% -2%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 78 82 91 150 730 2414 1709 468 127 90 90 82 511

Alt 1 74 77 86 148 672 2132 1196 294 124 89 85 77 422

Alt 2 74 77 86 148 552 2073 1154 313 125 89 89 77 405

Alt 5 74 77 86 148 554 2066 1132 311 120 89 87 77 402

Flow change from Existing Conditions 

Alt 1 -4 -5 -4 -3 -58 -283 -513 -173 -3 0 -4 -5 -89

Alt 2 -4 -5 -4 -3 -178 -342 -555 -154 -1 0 -1 -5 -105

Alt 5 -4 -5 -4 -3 -176 -348 -577 -157 -7 0 -3 -5 -108

Percent change in flow from Existing Conditions 

Alt 1 -6% -6% -5% -2% -8% -12% -30% -37% -2% 0% -5% -6% -17%

Alt 2 -6% -6% -5% -2% -24% -14% -32% -33% -1% 0% -1% -6% -21%

Alt 5 -6% -6% -5% -2% -24% -14% -34% -34% -5% 0% -3% -6% -21%
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Table A-35.  Colorado River Streamflow below Williams Fork (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 179 189 210 186 308 1194 735 276 191 232 209 184 341

Alt 1 177 188 212 181 273 1085 597 265 200 243 208 181 317

Alt 2 177 188 212 182 246 971 607 264 196 242 208 181 306

Alt 5 177 188 212 182 244 1000 578 261 199 242 208 181 306

Flow change from Existing Conditions 

Alt 1 -2 -1 2 -4 -34 -109 -138 -10 10 10 -1 -3 -24

Alt 2 -2 -1 2 -4 -61 -223 -128 -11 6 10 -1 -3 -35

Alt 5 -2 -1 2 -4 -64 -193 -157 -15 8 9 -1 -3 -35

Percent change in flow from Existing Conditions 

Alt 1 -1% -1% 1% -2% -11% -9% -19% -4% 5% 4% -1% -2% -7%

Alt 2 -1% -1% 1% -2% -20% -19% -17% -4% 3% 4% 0% -2% -10%

Alt 5 -1% -1% 1% -2% -21% -16% -21% -5% 4% 4% 0% -2% -10%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 173 180 213 190 148 146 338 266 178 214 206 186 204

Alt 1 187 197 229 174 160 162 258 274 198 219 221 199 207

Alt 2 187 197 229 174 160 161 258 274 198 219 221 199 207

Alt 5 187 197 229 174 160 161 258 274 198 219 221 199 207

Flow change from Existing Conditions 

Alt 1 13 17 16 -16 12 15 -80 8 20 5 15 14 3

Alt 2 13 17 16 -16 12 15 -80 8 20 5 15 14 3

Alt 5 13 17 16 -16 12 15 -80 8 20 5 15 14 3

Percent change in flow from Existing Conditions 

Alt 1 8% 9% 8% -8% 8% 10% -24% 3% 11% 2% 8% 7% 2%

Alt 2 8% 9% 8% -8% 8% 10% -24% 3% 11% 2% 8% 7% 1%

Alt 5 8% 9% 8% -8% 8% 10% -24% 3% 11% 2% 8% 7% 1%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 191 205 213 216 803 2965 2314 639 215 242 220 202 704

Alt 1 192 207 215 200 737 2728 1844 482 215 253 222 203 626

Alt 2 192 207 215 200 616 2668 1802 501 216 253 225 203 609

Alt 5 192 207 215 200 619 2662 1780 498 211 253 223 203 606

Flow change from Existing Conditions 

Alt 1 1 1 2 -16 -66 -237 -470 -157 0 10 2 1 -78

Alt 2 1 1 2 -16 -187 -296 -512 -138 1 10 5 1 -95

Alt 5 1 1 2 -16 -185 -303 -534 -141 -4 10 3 1 -98

Percent change in flow from Existing Conditions 

Alt 1 0% 1% 1% -7% -8% -8% -20% -25% 0% 4% 1% 0% -11%

Alt 2 0% 1% 1% -7% -23% -10% -22% -22% 1% 4% 2% 0% -13%

Alt 5 0% 1% 1% -7% -23% -10% -23% -22% -2% 4% 2% 0% -14%
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Table A-36.  Colorado River Streamflow near Kremmling at USGS gage (cfs), Cumulative Effects. 

Average Year (1950-1996)            

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Existing Conditions 495 521 557 664 1145 2619 1745 1026 909 832 583 523 969

Alt 1 491 519 558 643 975 2114 1303 953 864 812 563 504 859

Alt 2 490 519 558 643 948 2002 1313 953 859 812 564 504 848

Alt 5 490 519 558 643 945 2030 1286 948 862 811 564 504 848

Flow change from Existing Conditions 

Alt 1 -4 -2 1 -20 -170 -504 -442 -73 -46 -19 -20 -19 -110

Alt 2 -4 -2 1 -20 -197 -617 -432 -73 -50 -20 -20 -19 -121

Alt 5 -4 -2 1 -20 -199 -588 -459 -78 -47 -20 -20 -19 -122

Percent change in flow from Existing Conditions 

Alt 1 -1% 0% 0% -3% -15% -19% -25% -7% -5% -2% -3% -4% -11%

Alt 2 -1% 0% 0% -3% -17% -24% -25% -7% -5% -2% -3% -4% -13%

Alt 5 -1% 0% 0% -3% -17% -22% -26% -8% -5% -2% -3% -4% -13%

Dry Year Average (1954, 1966, 1977, 1981, 1989)          

Existing Conditions 454 483 557 615 422 473 924 943 866 674 547 493 622

Alt 1 471 505 581 586 388 353 748 914 826 670 542 495 591

Alt 2 471 504 581 586 388 348 748 914 826 671 542 494 590

Alt 5 471 504 581 586 388 348 748 914 826 671 542 494 590

Flow change from Existing Conditions 

Alt 1 17 22 24 -29 -34 -120 -176 -29 -40 -4 -4 2 -31

Alt 2 17 22 24 -29 -34 -125 -176 -29 -39 -4 -5 2 -32

Alt 5 17 22 24 -29 -34 -125 -176 -29 -39 -4 -5 2 -32

Percent change in flow from Existing Conditions 

Alt 1 4% 5% 4% -5% -8% -25% -19% -3% -5% -1% -1% 0% -5%

Alt 2 4% 4% 4% -5% -8% -26% -19% -3% -5% -1% -1% 0% -5%

Alt 5 4% 4% 4% -5% -8% -26% -19% -3% -5% -1% -1% 0% -5%

Wet Year Average (1957, 1983, 1984, 1986, 1995)          

Existing Conditions 576 622 639 764 2231 5885 4725 1694 945 804 633 600 1681

Alt 1 569 619 635 698 2015 4956 3930 1430 924 760 611 581 1481

Alt 2 569 619 635 698 1894 4897 3888 1449 924 760 615 581 1464

Alt 5 569 619 635 698 1896 4891 3866 1446 919 760 613 581 1461

Flow change from Existing Conditions 

Alt 1 -7 -3 -4 -66 -216 -929 -794 -264 -21 -44 -22 -19 -200

Alt 2 -7 -3 -4 -66 -337 -988 -837 -245 -21 -44 -19 -19 -217

Alt 5 -7 -3 -4 -66 -335 -994 -859 -248 -25 -44 -20 -19 -220

Percent change in flow from Existing Conditions 

Alt 1 -1% -1% -1% -9% -10% -16% -17% -16% -2% -5% -3% -3% -12%

Alt 2 -1% -1% -1% -9% -15% -17% -18% -14% -2% -5% -3% -3% -13%

Alt 5 -1% -1% -1% -9% -15% -17% -18% -15% -3% -5% -3% -3% -13%
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Table A-37.  Colorado River at Hot Sulphur Springs Channel Maintenance Flows (1950-1996), Cumulative Effects.  
    Average flow (cfs) 

Recurrence Interval Flow Range Range of Dates Flow Occurs When most of Flow Occurs Existing Conditions No Action Proposed Action Alternative 5 

0.8x1.5-yr flow to 2-yr flow 510 cfs to 1,240 cfs late March - mid-October May through July 768 787 794 796 

2-yr flow to 5-yr flow 1,240 cfs to 3,160 cfs May 1 to late September June and July 2,018 2,085 1,984 2,035 

5-yr flow to 10-yr flow 3,160 cfs to 4,600 cfs late May to mid-July June  3,750 3,723 3,699 3,701 

10-yr flow to 25-yr flow 4,600 cfs to 6,520 cfs late May to mid-July June 5,016 5,290 5,252 5,246 

At or greater than 25-yr flow 6,520 cfs or greater 12-Jul one day 6,545 6,545 - - 

        

  Average Number of Days/Year Flow Occurs Percentage of Years Flow Occurs 
Recurrence Interval Flow Range Existing Conditions No Action Proposed Action Alt 5 Existing Conditions No Action Proposed Action Alt 5 

0.8x1.5-yr flow to 2-yr flow 510 cfs to 1,240 cfs 23 21 21 19 62% 49% 47% 47% 

2-yr flow to 5-yr flow 1,240 cfs to 3,160 cfs 23.5 21 21 21 38% 34% 32% 32% 

5-yr flow to 10-yr flow 3,160 cfs to 4,600 cfs 10.5 8 9 9.5 28% 26% 17% 17% 

10-yr flow to 25-yr flow 4,600 cfs to 6,520 cfs 4 8 8 7.5 13% 4% 4% 4% 

At or greater than 25-yr flow 6,520 cfs or greater 1 1 0 0 2% 2% 0% 0% 

        

  Number of Days Occurs in 47-yr model period    
Recurrence Interval Flow Range Existing Conditions No Action Proposed Action Alt 5   

0.8x1.5-yr flow to 2-yr flow 510 cfs to 1,240 cfs 663 476 463 423    

2-yr flow to 5-yr flow 1,240 cfs to 3,160 cfs 423 331 315 311    

5-yr flow to 10-yr flow 3,160 cfs to 4,600 cfs 137 98 73 76    

10-yr flow to 25-yr flow 4,600 cfs to 6,520 cfs 24 16 16 15    

At or greater than 25-yr flow 6,520 cfs or greater 1 1 0 0    
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Table A-38.  Colorado River Stage below Windy Gap Reservoir at USGS gage (feet), Cumulative Effects. 
Average Year (1950-1996)  

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 0.55 0.56 0.59 0.68 0.90 1.81 1.19 0.71 0.58 0.57 0.57 0.55 
Alt 1 0.54 0.55 0.58 0.67 0.85 1.62 1.01 0.66 0.57 0.57 0.57 0.55 
Alt 2 0.54 0.55 0.58 0.67 0.80 1.48 1.02 0.66 0.56 0.57 0.57 0.55 
Alt 5 0.54 0.55 0.58 0.67 0.80 1.51 0.98 0.65 0.57 0.57 0.57 0.55 

Change in stage from Existing Conditions 
Alt 1 -0.01 -0.01 0.00 0.00 -0.06 -0.19 -0.18 -0.05 -0.01 0.00 -0.01 -0.01 
Alt 2 -0.01 -0.01 0.00 0.00 -0.10 -0.33 -0.17 -0.05 -0.02 0.00 -0.01 -0.01 
Alt 5 -0.01 -0.01 0.00 0.00 -0.10 -0.29 -0.21 -0.06 -0.01 0.00 -0.01 -0.01 

Percent change in stage from Existing Conditions 
Alt 1 -1.2% -1.0% -0.7% -0.1% -6.1% -10.3% -15.0% -7.3% -2.0% -0.5% -1.0% -1.3% 
Alt 2 -1.2% -1.0% -0.7% -0.3% -11.3% -18.2% -14.2% -7.5% -3.1% -0.7% -0.9% -1.3% 
Alt 5 -1.2% -1.0% -0.7% -0.3% -11.5% -16.3% -17.5% -8.3% -2.4% -0.8% -1.0% -1.3% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)  
Existing Conditions 0.54 0.55 0.59 0.65 0.67 0.68 0.65 0.60 0.55 0.55 0.57 0.55 
Alt 1 0.53 0.54 0.59 0.65 0.69 0.71 0.65 0.58 0.54 0.55 0.56 0.54 
Alt 2 0.53 0.54 0.59 0.65 0.69 0.71 0.65 0.58 0.54 0.55 0.56 0.54 
Alt 5 0.53 0.54 0.59 0.65 0.69 0.71 0.65 0.58 0.54 0.55 0.56 0.54 

Change in stage from Existing Conditions 
Alt 1 -0.01 -0.01 0.00 0.00 0.02 0.03 0.00 -0.02 -0.01 0.00 0.00 -0.01 
Alt 2 -0.01 -0.01 0.00 0.00 0.02 0.03 -0.01 -0.02 -0.01 0.00 0.00 -0.01 
Alt 5 -0.01 -0.01 0.00 0.00 0.02 0.03 -0.01 -0.02 -0.01 0.00 0.00 -0.01 

Percent change in stage from Existing Conditions 
Alt 1 -1.5% -1.1% -0.6% -0.1% 3.2% 4.1% -0.7% -3.1% -1.9% -0.7% -0.8% -1.4% 
Alt 2 -1.5% -1.1% -0.6% -0.1% 3.2% 4.0% -0.9% -3.1% -1.9% -0.7% -0.8% -1.4% 
Alt 5 -1.5% -1.1% -0.6% -0.1% 3.2% 4.0% -0.9% -3.1% -1.9% -0.7% -0.8% -1.4% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)  
Existing Conditions 0.56 0.57 0.58 0.69 1.58 3.20 2.59 1.19 0.66 0.58 0.59 0.57 
Alt 1 0.56 0.56 0.58 0.68 1.50 2.98 2.10 0.93 0.66 0.58 0.58 0.56 
Alt 2 0.56 0.56 0.58 0.68 1.34 2.93 2.05 0.96 0.66 0.58 0.58 0.56 
Alt 5 0.56 0.56 0.58 0.68 1.34 2.92 2.03 0.96 0.65 0.58 0.58 0.56 

Change in stage from Existing Conditions 
Alt 1 -0.01 -0.01 -0.01 -0.01 -0.08 -0.22 -0.49 -0.26 -0.01 0.00 -0.01 -0.01 
Alt 2 -0.01 -0.01 -0.01 -0.01 -0.24 -0.27 -0.54 -0.23 -0.01 0.00 0.00 -0.01 
Alt 5 -0.01 -0.01 -0.01 -0.01 -0.24 -0.28 -0.56 -0.24 -0.02 0.00 0.00 -0.01 

Percent change in stage from Existing Conditions 
Alt 1 -1.3% -1.3% -1.2% -0.9% -5.2% -7.0% -19.0% -21.7% -1.1% 0.2% -1.2% -1.3% 
Alt 2 -1.3% -1.3% -1.2% -1.7% -15.2% -8.6% -20.7% -19.5% -0.9% 0.2% -0.2% -1.3% 
Alt 5 -1.3% -1.3% -1.2% -1.6% -15.1% -8.8% -21.6% -19.9% -2.3% 0.2% -0.7% -1.3% 
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Table A-39.  Colorado River Stage near Kremmling at USGS gage (feet), Cumulative Effects. 
Average Year (1950-1996)            
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 4.18 4.25 4.36 4.68 6.01 8.67 7.22 5.66 5.32 5.11 4.43 4.26 
Alt 1 4.17 4.25 4.36 4.62 5.58 7.82 6.30 5.45 5.20 5.06 4.38 4.21 
Alt 2 4.17 4.25 4.36 4.61 5.51 7.63 6.32 5.45 5.19 5.06 4.38 4.21 
Alt 5 4.17 4.25 4.36 4.61 5.51 7.67 6.26 5.44 5.20 5.05 4.38 4.21 

Change in stage from Existing Conditions 
Alt 1 -0.01 -0.01 0.00 -0.07 -0.43 -0.85 -0.92 -0.21 -0.12 -0.05 -0.06 -0.05 
Alt 2 -0.01 -0.01 0.00 -0.07 -0.50 -1.04 -0.91 -0.21 -0.13 -0.05 -0.06 -0.05 
Alt 5 -0.01 -0.01 0.00 -0.07 -0.51 -1.00 -0.96 -0.22 -0.12 -0.06 -0.06 -0.05 

Percent change in stage from Existing Conditions 
Alt 1 -0.3% -0.1% 0.1% -1.5% -7.1% -9.8% -12.7% -3.7% -2.2% -1.0% -1.3% -1.3% 
Alt 2 -0.3% -0.1% 0.1% -1.5% -8.4% -12.0% -12.6% -3.7% -2.4% -1.1% -1.3% -1.3% 
Alt 5 -0.3% -0.1% 0.1% -1.5% -8.4% -11.5% -13.3% -3.9% -2.3% -1.1% -1.3% -1.3% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
Existing Conditions 4.06 4.14 4.36 4.49 4.01 4.17 5.31 5.39 5.19 4.70 4.33 4.17 
Alt 1 4.11 4.21 4.43 4.41 3.90 3.82 4.87 5.30 5.09 4.68 4.32 4.18 
Alt 2 4.11 4.21 4.43 4.41 3.90 3.80 4.87 5.30 5.09 4.68 4.31 4.18 
Alt 5 4.11 4.21 4.43 4.41 3.90 3.80 4.87 5.30 5.09 4.68 4.31 4.18 

Change in stage from Existing Conditions 
Alt 1 0.05 0.06 0.07 -0.08 -0.11 -0.35 -0.45 -0.09 -0.10 -0.01 -0.01 0.01 
Alt 2 0.05 0.06 0.07 -0.08 -0.11 -0.37 -0.45 -0.09 -0.10 -0.01 -0.01 0.00 
Alt 5 0.05 0.06 0.07 -0.08 -0.11 -0.37 -0.45 -0.09 -0.10 -0.01 -0.01 0.00 

Percent change in stage from Existing Conditions 
Alt 1 1.2% 1.5% 1.6% -1.8% -2.8% -8.5% -8.4% -1.7% -1.9% -0.3% -0.3% 0.1% 
Alt 2 1.2% 1.5% 1.6% -1.8% -2.8% -8.8% -8.4% -1.7% -1.9% -0.3% -0.3% 0.1% 
Alt 5 1.2% 1.5% 1.6% -1.8% -2.8% -8.8% -8.4% -1.7% -1.9% -0.3% -0.3% 0.1% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
Existing Conditions 4.41 4.55 4.59 5.03 8.26 12.17 11.20 7.25 5.46 5.04 4.57 4.48 
Alt 1 4.39 4.54 4.58 4.84 7.85 11.40 10.42 6.69 5.39 4.93 4.51 4.43 
Alt 2 4.39 4.54 4.58 4.83 7.64 11.34 10.37 6.73 5.39 4.93 4.52 4.43 
Alt 5 4.39 4.54 4.58 4.83 7.65 11.34 10.35 6.72 5.38 4.93 4.52 4.43 

Change in stage from Existing Conditions 
Alt 1 -0.02 -0.01 -0.01 -0.19 -0.40 -0.76 -0.79 -0.55 -0.07 -0.11 -0.06 -0.05 
Alt 2 -0.02 -0.01 -0.01 -0.19 -0.62 -0.82 -0.83 -0.52 -0.07 -0.11 -0.05 -0.05 
Alt 5 -0.02 -0.01 -0.01 -0.19 -0.61 -0.83 -0.86 -0.53 -0.08 -0.11 -0.06 -0.05 

Percent change in stage from Existing Conditions 
Alt 1 -0.5% -0.2% -0.2% -3.7% -4.9% -6.3% -7.0% -7.6% -1.4% -2.3% -1.3% -1.2% 
Alt 2 -0.5% -0.2% -0.2% -3.9% -7.5% -6.7% -7.4% -7.2% -1.4% -2.3% -1.1% -1.2% 
Alt 5 -0.5% -0.2% -0.2% -3.9% -7.4% -6.8% -7.6% -7.3% -1.5% -2.3% -1.2% -1.2% 
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Table A-40.  Carter Lake Elevations (feet), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5729 5738 5746 5751 5753 5751 5741 5721 5707 5705 5709 5718 
Alt 1 5729 5738 5746 5751 5752 5750 5740 5720 5706 5704 5709 5718 
Alt 2 5729 5737 5745 5750 5752 5750 5740 5721 5707 5704 5709 5719 
Alt 5 5729 5738 5746 5751 5752 5751 5740 5720 5707 5704 5709 5719 

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 -1 -1 -1 -1 -1 0 0 0 
Alt 2 0 0 -1 -1 -1 -1 -1 0 0 0 0 0 
Alt 5 0 0 0 0 0 -1 -1 -1 0 0 0 0 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5729 5738 5746 5753 5754 5750 5736 5716 5704 5704 5709 5718 
Alt 1 5729 5738 5746 5753 5754 5749 5736 5716 5705 5704 5709 5718 
Alt 2 5730 5738 5747 5753 5754 5750 5736 5717 5705 5704 5709 5719 
Alt 5 5729 5737 5745 5752 5753 5749 5736 5716 5704 5704 5708 5718 

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 
Alt 2 1 0 0 0 0 0 0 1 0 -1 0 1 
Alt 5 0 0 -1 -1 0 0 0 0 0 -1 -1 0 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5729 5737 5746 5750 5752 5756 5753 5736 5718 5706 5711 5719 
Alt 1 5729 5737 5746 5751 5752 5755 5752 5734 5715 5705 5710 5719 
Alt 2 5730 5738 5745 5748 5750 5754 5751 5734 5715 5706 5711 5720 
Alt 5 5729 5738 5746 5750 5752 5755 5752 5735 5716 5706 5711 5720 

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 -1 -1 -2 -2 -1 -1 0 
Alt 2 1 1 -1 -2 -2 -2 -2 -2 -2 0 0 1 
Alt 5 1 1 0 0 0 -1 -1 -2 -2 0 0 1 
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Table A-41.  Carter Lake Surface Area (acres), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1016 1056 1092 1114 1119 1115 1070 980 913 901 924 968 
Alt 1 1016 1056 1093 1113 1117 1110 1065 975 910 899 923 968 
Alt 2 1016 1054 1089 1110 1115 1111 1068 979 913 899 922 969 
Alt 5 1018 1057 1091 1112 1117 1111 1066 977 912 900 924 970 

Surface area change from Existing Conditions 
Alt 1 0 0 0 0 -2 -4 -5 -5 -3 -2 -1 0 
Alt 2 0 -1 -3 -4 -4 -4 -2 -1 0 -2 -1 1 
Alt 5 2 1 -1 -1 -2 -3 -4 -3 -1 -1 0 2 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1017 1057 1093 1119 1124 1107 1048 956 900 901 922 967 
Alt 1 1017 1057 1093 1119 1123 1106 1048 957 902 899 922 967 
Alt 2 1019 1059 1095 1120 1124 1108 1050 959 902 897 921 971 
Alt 5 1016 1055 1090 1117 1122 1105 1047 955 900 897 920 967 

Surface area change from Existing Conditions 
Alt 1 0 0 0 0 -1 -1 0 1 2 -1 0 0 
Alt 2 3 2 1 1 0 1 2 3 2 -4 -2 3 
Alt 5 0 -2 -3 -2 -2 -2 -1 -1 0 -4 -3 0 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1015 1054 1091 1111 1118 1130 1121 1049 964 909 934 970 
Alt 1 1015 1054 1092 1112 1116 1127 1116 1041 953 905 930 969 
Alt 2 1019 1057 1087 1101 1109 1125 1115 1040 954 908 935 974 
Alt 5 1019 1057 1092 1110 1118 1129 1117 1042 955 908 935 974 

Surface area change from Existing Conditions 
Alt 1 0 0 1 1 -2 -3 -6 -9 -11 -4 -4 -1 
Alt 2 4 3 -3 -10 -9 -6 -7 -9 -10 -1 1 4 
Alt 5 4 3 1 -1 0 -2 -5 -7 -9 -1 1 3 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 
Alt 2 0% 0% 0% -1% -1% -1% -1% -1% -1% 0% 0% 0% 
Alt 5 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 
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Table A-42.  Horsetooth Reservoir Elevation (feet), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5395 5403 5410 5414 5416 5420 5418 5406 5396 5390 5388 5390 
Alt 1 5395 5403 5410 5414 5416 5420 5417 5405 5395 5390 5388 5390 
Alt 2 5394 5401 5407 5408 5410 5415 5413 5402 5393 5388 5386 5388 
Alt 5 5395 5403 5409 5411 5414 5419 5416 5405 5395 5390 5388 5390 

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 
Alt 2 -1 -1 -4 -6 -6 -5 -5 -4 -2 -2 -2 -2 
Alt 5 0 0 -1 -2 -2 -2 -2 -1 0 0 0 0 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5394 5402 5410 5412 5411 5411 5405 5395 5386 5389 5386 5388 
Alt 1 5394 5403 5410 5412 5411 5411 5405 5394 5386 5389 5386 5388 
Alt 2 5393 5401 5407 5406 5405 5404 5398 5390 5384 5387 5383 5386 
Alt 5 5394 5402 5408 5408 5407 5406 5401 5392 5386 5388 5385 5388 

Elevation change from Existing Conditions 
Alt 1 0 0 0 0 0 0 0 0 0 0 0 0 
Alt 2 -1 -1 -3 -5 -6 -7 -7 -5 -2 -2 -3 -3 
Alt 5 0 0 -2 -3 -4 -4 -4 -2 0 -1 -1 -1 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 5397 5403 5410 5414 5419 5425 5425 5415 5404 5393 5392 5393 
Alt 1 5396 5403 5410 5414 5419 5425 5424 5415 5404 5392 5391 5393 
Alt 2 5397 5402 5407 5408 5414 5422 5421 5411 5400 5391 5391 5393 
Alt 5 5397 5403 5410 5413 5418 5424 5424 5414 5404 5393 5393 5394 

Elevation change from Existing Conditions 
Alt 1 -1 0 0 0 0 0 0 0 0 -1 -1 -1 
Alt 2 0 -1 -3 -6 -5 -3 -3 -4 -4 -2 -1 -1 
Alt 5 0 0 -1 -2 -1 -1 -1 -1 0 0 1 0 
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Table A-43.  Horsetooth Reservoir Surface Area (acres), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1570 1664 1759 1803 1834 1892 1854 1703 1579 1505 1475 1505 
Alt 1 1570 1663 1758 1803 1833 1889 1850 1699 1575 1502 1473 1504 
Alt 2 1553 1645 1714 1732 1762 1823 1790 1657 1548 1480 1447 1479 
Alt 5 1569 1664 1745 1775 1809 1870 1834 1691 1573 1501 1472 1502 

Surface area change from Existing Conditions 
Alt 1 0 0 -1 -1 -1 -3 -4 -4 -4 -3 -2 -1 
Alt 2 -17 -18 -45 -72 -72 -69 -64 -46 -30 -25 -28 -26 
Alt 5 -1 1 -14 -28 -25 -22 -20 -12 -6 -4 -3 -3 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 -1% -1% -3% -4% -4% -4% -3% -3% -2% -2% -2% -2% 
Alt 5 0% 0% -1% -2% -1% -1% -1% -1% 0% 0% 0% 0% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1560 1661 1754 1778 1769 1764 1697 1565 1458 1491 1446 1482 
Alt 1 1562 1664 1757 1781 1771 1766 1696 1562 1455 1487 1445 1483 
Alt 2 1541 1648 1716 1712 1692 1680 1608 1502 1431 1463 1410 1447 
Alt 5 1555 1660 1734 1734 1720 1712 1644 1535 1453 1484 1435 1472 

Surface area change from Existing Conditions 
Alt 1 2 3 3 3 2 1 -1 -3 -2 -3 -1 1 
Alt 2 -19 -13 -39 -66 -77 -84 -89 -64 -27 -27 -36 -35 
Alt 5 -5 -1 -21 -44 -49 -52 -53 -30 -5 -7 -11 -11 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Alt 2 -1% -1% -2% -4% -4% -5% -5% -4% -2% -2% -2% -2% 
Alt 5 0% 0% -1% -2% -3% -3% -3% -2% 0% 0% -1% -1% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 1594 1670 1760 1812 1872 1962 1955 1820 1684 1537 1532 1548 
Alt 1 1586 1665 1756 1809 1872 1963 1954 1817 1682 1529 1521 1537 
Alt 2 1592 1662 1717 1735 1802 1912 1907 1769 1634 1514 1514 1537 
Alt 5 1597 1674 1752 1791 1857 1953 1947 1813 1679 1540 1542 1553 

Surface area change from Existing Conditions 
Alt 1 -8 -5 -4 -3 0 0 -2 -3 -3 -8 -11 -10 
Alt 2 -2 -9 -43 -78 -70 -50 -48 -51 -51 -23 -19 -11 
Alt 5 3 4 -8 -21 -15 -9 -9 -7 -6 3 9 6 

Percent change in surface area from Existing Conditions 
Alt 1 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1% 
Alt 2 0% -1% -2% -4% -4% -3% -2% -3% -3% -1% -1% -1% 
Alt 5 0% 0% 0% -1% -1% 0% 0% 0% 0% 0% 1% 0% 
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Table A-44.  Lake Granby Elevations (feet), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 8258 8254 8250 8248 8253 8263 8268 8269 8268 8266 8264 8262 
Alt 1 8254 8250 8246 8244 8249 8259 8265 8266 8265 8263 8261 8258 
Alt 2 8249 8245 8241 8239 8244 8255 8262 8263 8261 8259 8256 8253 
Alt 5 8254 8250 8246 8244 8248 8258 8264 8265 8263 8262 8260 8257 

Elevation change from Existing Conditions 
Alt 1 -4 -4 -4 -4 -4 -3 -3 -3 -3 -3 -3 -3 
Alt 2 -9 -9 -9 -9 -9 -7 -6 -6 -7 -7 -8 -8 
Alt 5 -4 -4 -4 -4 -5 -5 -4 -4 -4 -4 -4 -4 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 8263 8259 8255 8253 8253 8256 8255 8252 8248 8269 8270 8267 
Alt 1 8260 8256 8252 8249 8250 8252 8251 8248 8244 8266 8267 8265 
Alt 2 8257 8252 8248 8246 8247 8249 8248 8243 8238 8263 8265 8262 
Alt 5 8260 8256 8252 8250 8251 8253 8252 8248 8244 8265 8267 8264 

Elevation change from Existing Conditions 
Alt 1 -3 -3 -3 -3 -3 -3 -4 -4 -4 -3 -3 -3 
Alt 2 -6 -7 -7 -7 -7 -7 -7 -8 -10 -6 -5 -6 
Alt 5 -3 -3 -3 -2 -3 -3 -3 -4 -4 -4 -3 -3 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 8257 8254 8250 8248 8253 8266 8277 8280 8280 8265 8262 8260 
Alt 1 8252 8248 8244 8242 8247 8261 8275 8279 8280 8261 8258 8256 
Alt 2 8247 8243 8239 8238 8244 8259 8273 8278 8278 8257 8253 8250 
Alt 5 8252 8248 8244 8242 8247 8260 8273 8278 8278 8259 8256 8255 

Elevation change from Existing Conditions 
Alt 1 -5 -5 -6 -6 -6 -5 -3 -1 -1 -4 -5 -5 
Alt 2 -11 -11 -11 -10 -9 -7 -5 -2 -2 -8 -9 -10 
Alt 5 -6 -6 -5 -5 -6 -6 -4 -2 -2 -5 -6 -6 
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Table A-45.  Lake Granby Surface Area (acres), Cumulative Effects. 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 6221 6026 5824 5732 5970 6440 6722 6750 6691 6597 6512 6392 
Alt 1 6048 5844 5631 5535 5779 6275 6578 6609 6544 6444 6353 6227 
Alt 2 5793 5568 5360 5277 5539 6086 6422 6444 6361 6247 6145 5999 
Alt 5 6019 5824 5638 5549 5742 6208 6516 6545 6482 6389 6307 6191 

Surface area change from Existing Conditions 
Alt 1 -173 -182 -192 -198 -191 -165 -144 -141 -147 -153 -159 -165 
Alt 2 -428 -458 -463 -456 -431 -354 -300 -306 -330 -350 -367 -393 
Alt 5 -202 -203 -185 -183 -228 -232 -207 -205 -209 -208 -205 -202 

Percent change in surface area from Existing Conditions 
Alt 1 -3% -3% -3% -3% -3% -3% -2% -2% -2% -2% -2% -3% 
Alt 2 -7% -8% -8% -8% -7% -5% -4% -5% -5% -5% -6% -6% 
Alt 5 -3% -3% -3% -3% -4% -4% -3% -3% -3% -3% -3% -3% 
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 6469 6263 6061 5957 5998 6108 6076 5910 5727 6751 6802 6662 
Alt 1 6337 6123 5912 5803 5839 5939 5898 5726 5533 6617 6679 6535 
Alt 2 6167 5932 5726 5627 5665 5770 5724 5500 5234 6459 6548 6390 
Alt 5 6306 6100 5920 5835 5866 5963 5923 5731 5513 6563 6636 6500 

Surface area change from Existing Conditions 
Alt 1 -133 -140 -149 -154 -158 -168 -178 -184 -194 -134 -122 -127 
Alt 2 -302 -332 -336 -330 -333 -338 -352 -410 -493 -292 -254 -272 
Alt 5 -163 -163 -141 -122 -131 -145 -153 -180 -214 -188 -166 -162 

Percent change in surface area from Existing Conditions 
Alt 1 -2% -2% -2% -3% -3% -3% -3% -3% -3% -2% -2% -2% 
Alt 2 -5% -5% -6% -6% -6% -6% -6% -7% -9% -4% -4% -4% 
Alt 5 -3% -3% -2% -2% -2% -2% -3% -3% -4% -3% -2% -2% 
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Existing Conditions 6192 6013 5819 5714 5968 6619 7151 7298 7297 6545 6426 6339 
Alt 1 5944 5748 5538 5425 5687 6384 7023 7258 7268 6360 6203 6104 
Alt 2 5668 5464 5285 5212 5514 6257 6925 7187 7202 6154 5972 5852 
Alt 5 5907 5727 5549 5453 5661 6308 6945 7193 7206 6291 6130 6049 

Surface area change from Existing Conditions 
Alt 1 -248 -265 -282 -289 -281 -236 -129 -39 -29 -185 -224 -235 
Alt 2 -524 -549 -534 -502 -454 -362 -227 -110 -95 -391 -454 -487 
Alt 5 -285 -286 -270 -262 -308 -311 -207 -105 -91 -254 -296 -290 

Percent change in surface area from Existing Conditions 
Alt 1 -4% -4% -5% -5% -5% -4% -2% -1% 0% -3% -3% -4% 
Alt 2 -8% -9% -9% -9% -8% -5% -3% -2% -1% -6% -7% -8% 
Alt 5 -5% -5% -5% -5% -5% -5% -3% -1% -1% -4% -5% -5% 
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Table B-1.  Granby Reservoir Contents (acre-feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 392085 366820 341591 330560 359922 421577 460226 464045 455930 442984 431303 415026
Alt 2 Area 359164 333073 309648 300375 330056 396632 439632 441352 429544 414755 402277 384138
Alt 2 Area Change -32921 -33747 -31942 -30186 -29866 -24945 -20594 -22693 -26386 -28230 -29027 -30889
Alt 2 % Difference -8% -9% -9% -9% -8% -6% -4% -5% -6% -6% -7% -7%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 425474 397704 371255 358008 363122 377224 373173 352229 329995 464189 471203 451956
Alt 2 Area 394625 364951 339932 328369 333527 347717 343469 321213 297947 438564 446722 424554
Alt 2 Area Change -30849 -32753 -31323 -29639 -29594 -29507 -29704 -31015 -32048 -25625 -24482 -27401
Alt 2 % Difference -7% -8% -8% -8% -8% -8% -8% -9% -10% -6% -5% -6%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 388275 365149 341064 328406 359729 446172 518555 537833 537752 435839 419616 407788
Alt 2 Area 351653 327835 305140 294188 325712 416860 504480 533073 527621 406038 387365 373101
Alt 2 Area Change -36622 -37314 -35924 -34219 -34017 -29311 -14075 -4760 -10131 -29801 -32251 -34688
Alt 2 % Difference -9% -10% -11% -10% -9% -7% -3% -1% -2% -7% -8% -9%
Alt 2 = Chimney Hollow with Prepositioning. 
 

Table B-2.  Granby Reservoir Elevation (feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8258 8254 8250 8248 8253 8263 8268 8269 8268 8266 8264 8262
Alt 2 Area 8253 8248 8244 8243 8248 8259 8265 8266 8264 8262 8260 8257
Alt 2 Area Change -5 -6 -6 -5 -5 -4 -3 -3 -4 -4 -4 -5
Alt 2 % Difference -7% -8% -9% -9% -7% -5% -4% -4% -5% -5% -6% -6%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8263 8259 8255 8253 8253 8256 8255 8252 8248 8269 8270 8267
Alt 2 Area 8258 8254 8250 8248 8249 8251 8250 8246 8242 8265 8266 8263
Alt 2 Area Change -5 -5 -5 -5 -5 -5 -5 -5 -6 -4 -4 -4
Alt 2 % Difference -6% -7% -7% -7% -7% -7% -7% -8% -9% -5% -4% -5%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 8257 8254 8250 8248 8253 8266 8277 8280 8280 8265 8262 8260
Alt 2 Area 8252 8248 8244 8242 8247 8262 8275 8279 8279 8260 8257 8255
Alt 2 Area Change -6 -6 -6 -6 -6 -4 -2 -1 -2 -5 -5 -5
Alt 2 % Difference -8% -9% -10% -10% -9% -6% -2% -1% -2% -6% -7% -7%
Alt 2 = Chimney Hollow with Prepositioning. Minimum reservoir elevation (dead pool) = 8186 feet. 
 

Table B-3.  Granby Reservoir Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6221 6026 5824 5732 5970 6440 6722 6750 6691 6597 6512 6392
Alt 2 Area 5966 5753 5552 5469 5726 6253 6573 6585 6499 6390 6298 6160
Alt 2 Area Change -255 -273 -272 -263 -245 -186 -150 -165 -192 -207 -214 -232
Alt 2 % Difference -4% -5% -5% -5% -4% -3% -2% -2% -3% -3% -3% -4%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6469 6263 6061 5957 5998 6108 6076 5910 5727 6751 6802 6662
Alt 2 Area 6240 6012 5810 5714 5757 5874 5839 5653 5447 6565 6624 6462
Alt 2 Area Change -229 -252 -251 -243 -240 -233 -237 -258 -280 -186 -178 -200
Alt 2 % Difference -4% -4% -4% -4% -4% -4% -4% -4% -5% -3% -3% -3%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 6192 6013 5819 5714 5968 6619 7151 7298 7297 6545 6426 6339
Alt 2 Area 5906 5709 5512 5413 5688 6403 7047 7261 7220 6326 6185 6076
Alt 2 Area Change -286 -304 -308 -301 -280 -217 -105 -37 -78 -219 -241 -263
Alt 2 % Difference -5% -5% -5% -5% -5% -3% -1% -1% -1% -3% -4% -4%
Alt 2 = Chimney Hollow with Prepositioning. 
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Table B-4.  Carter Lake Contents (acre-feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 79799 88414 96909 102489 104132 102811 91807 72239 58704 56419 60765 69731
Alt 2 Area 80459 88875 97065 102381 103614 101966 90924 71414 58197 56270 61165 70494
Alt 2 Area Change 659 461 156 -108 -518 -846 -883 -825 -507 -149 399 762
Alt 2 % Difference 1% 1% 0% 0% 0% -1% -1% -1% -1% 0% 1% 1%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 79931 88647 97205 104144 105531 100778 86821 67320 56214 56315 60530 69616
Alt 2 Area 80436 88991 97507 104407 105619 100805 87041 67627 56536 56051 60756 70268
Alt 2 Area Change 504 344 302 264 89 27 220 307 322 -264 226 651
Alt 2 % Difference 1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 1%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 79608 88093 96588 101685 103760 107865 104952 87135 68882 57867 62712 70223
Alt 2 Area 80475 88971 97467 102296 103485 106804 103514 85484 67086 57633 62959 70990
Alt 2 Area Change 867 877 878 612 -275 -1061 -1438 -1652 -1796 -234 246 768
Alt 2 % Difference 1% 1% 1% 1% 0% -1% -1% -2% -3% 0% 0% 1%
Alt 2 = Chimney Hollow with Prepositioning. 
 

Table B-5.  Carter Lake Elevation (feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5729 5738 5746 5751 5753 5751 5741 5721 5707 5705 5709 5718
Alt 2 Area 5730 5738 5746 5751 5752 5751 5740 5720 5706 5704 5710 5719
Alt 2 Area Change 1 0 0 0 0 -1 -1 -1 -1 0 0 1
Alt 2 % Difference 1% 0% 0% 0% 0% -1% -1% -1% -1% 0% 0% 1%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5729 5738 5746 5753 5754 5750 5736 5716 5704 5704 5709 5718
Alt 2 Area 5729 5738 5747 5753 5754 5750 5736 5716 5705 5704 5709 5719
Alt 2 Area Change 1 0 0 0 0 0 0 0 0 0 0 1
Alt 2 % Difference 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5729 5737 5746 5750 5752 5756 5753 5736 5718 5706 5711 5719
Alt 2 Area 5730 5738 5746 5751 5752 5755 5752 5735 5716 5706 5711 5720
Alt 2 Area Change 1 1 1 1 0 -1 -1 -2 -2 0 0 1
Alt 2 % Difference 1% 1% 1% 0% 0% -1% -1% -1% -2% 0% 0% 1%
Alt 2 = Chimney Hollow with Prepositioning. Minimum reservoir elevation (dead pool) = 8186 feet. 
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Table B-6.  Carter Lake Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1016 1056 1092 1114 1119 1115 1070 980 913 901 924 968
Alt 2 Area 1019 1058 1093 1113 1117 1112 1066 976 910 900 926 972
Alt 2 Area Change 3 2 1 0 -2 -3 -4 -4 -3 -1 2 4
Alt 2 % Difference 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1017 1057 1093 1119 1124 1107 1048 956 900 901 922 967
Alt 2 Area 1019 1058 1095 1120 1124 1107 1049 957 902 899 924 971
Alt 2 Area Change 2 2 1 1 0 0 1 2 2 -1 1 3
Alt 2 % Difference 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1015 1054 1091 1111 1118 1130 1121 1049 964 909 934 970
Alt 2 Area 1019 1058 1094 1113 1117 1127 1116 1042 955 908 935 974
Alt 2 Area Change 4 4 4 2 -1 -3 -5 -7 -9 -1 1 4
Alt 2 % Difference 0% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0%
Alt 2 = Chimney Hollow with Prepositioning. 
 

Table B-7.  Horsetooth Reservoir Contents (acre-feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 95275 107063 119226 124883 128797 136336 131433 112084 96326 87209 83572 87201
Alt 2 Area 94834 107110 117426 121430 125856 133090 128192 109840 94481 85557 82367 86273
Alt 2 Area Change -442 47 -1799 -3454 -2941 -3246 -3241 -2244 -1844 -1652 -1205 -928
Alt 2 % Difference 0% 0% -2% -3% -2% -2% -2% -2% -2% -2% -1% -1%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 93978 106733 118625 121645 120491 119895 111307 94664 81539 85468 80166 84444
Alt 2 Area 92938 106773 116981 118377 117397 116940 108727 93630 81596 83730 78781 82842
Alt 2 Area Change -1040 40 -1644 -3268 -3094 -2955 -2580 -1033 57 -1738 -1386 -1602
Alt 2 % Difference -1% 0% -1% -3% -3% -2% -2% -1% 0% -2% -2% -2%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 98237 107911 119336 126038 133750 145665 144729 126990 109704 91118 90557 92445
Alt 2 Area 98260 108299 118113 123170 131751 143984 142590 124773 107496 89424 89409 92059
Alt 2 Area Change 23 389 -1223 -2868 -1998 -1680 -2138 -2217 -2209 -1694 -1148 -385
Alt 2 % Difference 0% 0% -1% -2% -1% -1% -1% -2% -2% -2% -1% 0%
Alt 2 = Chimney Hollow with Prepositioning. 
 

Table B-8.  Horsetooth Reservoir Elevation (feet). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5395 5403 5410 5414 5416 5420 5418 5406 5396 5390 5388 5390
Alt 2 Area 5395 5403 5409 5412 5414 5419 5416 5404 5395 5389 5387 5389
Alt 2 Area Change 0 0 -1 -2 -2 -2 -2 -1 -1 -1 -1 -1
Alt 2 % Difference 0% 0% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5394 5402 5410 5412 5411 5411 5405 5395 5386 5389 5386 5388
Alt 2 Area 5394 5402 5409 5410 5409 5409 5404 5394 5386 5388 5385 5387
Alt 2 Area Change -1 0 -1 -2 -2 -2 -2 -1 0 -1 -1 -1
Alt 2 % Difference -1% 0% -1% -1% -1% -1% -1% -1% 0% -1% -1% -1%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 5397 5403 5410 5414 5419 5425 5425 5415 5404 5393 5392 5393
Alt 2 Area 5397 5403 5409 5413 5418 5424 5424 5414 5403 5391 5391 5393
Alt 2 Area Change 0 0 -1 -2 -1 -1 -1 -1 -1 -1 -1 0
Alt 2 % Difference 0% 0% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0%
Alt 2 = Chimney Hollow with Prepositioning. Minimum reservoir elevation (dead pool) = 8186 feet. 
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Table B-9.  Horsetooth Reservoir Surface Area (acres). 
Average Year (1950-1996)           
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1570 1664 1759 1803 1834 1892 1854 1703 1579 1505 1475 1505
Alt 2 Area 1567 1664 1745 1776 1811 1867 1829 1685 1564 1491 1465 1497
Alt 2 Area Change -4 0 -14 -27 -23 -25 -25 -18 -15 -14 -10 -8
Alt 2 % Difference 0% 0% -1% -2% -1% -1% -1% -1% -1% -1% -1% -1%
Dry Year Average (1954, 1966, 1977, 1981, 1989)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1560 1661 1754 1778 1769 1764 1697 1565 1458 1491 1446 1482
Alt 2 Area 1551 1661 1741 1752 1745 1741 1677 1557 1458 1476 1434 1469
Alt 2 Area Change -8 0 -13 -26 -24 -23 -20 -8 0 -14 -12 -13
Alt 2 % Difference -1% 0% -1% -1% -1% -1% -1% -1% 0% -1% -1% -1%
Wet Year Average (1957, 1983, 1984, 1986, 1995)         
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Exist. Conditions 1594 1670 1760 1812 1872 1962 1955 1820 1684 1537 1532 1548
Alt 2 Area 1594 1673 1750 1790 1857 1950 1940 1802 1667 1523 1523 1545
Alt 2 Area Change 0 3 -10 -22 -15 -12 -16 -17 -17 -14 -9 -3
Alt 2 % Difference 0% 0% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0%
Alt 2 = Chimney Hollow with Prepositioning. 
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Appendix C 
Preliminary Draft 

Section 404(b)(1) Effects Analysis 
Windy Gap Firming Project 

1. INTRODUCTION 
The Bureau of Reclamation (Reclamation), as the lead agency responsible for preparation of the 

Windy Gap Firming Project (WGFP) Environmental Impact Statement (EIS), with the assistance of the 
U.S. Army Corps of Engineers (Corps), a cooperating agency responsible for compliance with the Clean 
Water Act (CWA), conducted a preliminary draft 404(b)(1) effects analysis concurrent with preparation 
of the EIS.  The purpose of the preliminary draft 404(b)(1) effects analysis was to assist in the 
development of the least environmentally damaging practicable alternative (LEDPA) to the aquatic 
ecosystem and provide preliminary project compliance with the 404(b)(1) guidelines.   

Because the proposed WGFP would involve the discharge of dredged and fill material into wetlands 
or other waters of the U.S., a permit is required from the Corps under Section 404 of the CWA.  The 
Municipal Subdistrict, Northern Colorado Water Conservancy District (Subdistrict), acting by and 
through the Windy Gap Firming Project Water Activity Enterprise, has notified the Corps that it will 
seek a Section 404 permit for the WGFP.  Issuance of a permit would be a Corps federal action.  This 
preliminary draft 404(b)(1) effects analysis is being provided to the Corps so that the Corps may conduct 
the 404(b)(1) compliance determination on the Municipal Subdistrict, Northern Colorado Water 
Conservancy District’s permit application for this project. 

Sections 2 and 3 of this document include an overview of the 404(b)(1) guidelines and the 
alternative analysis process.  The remaining sections of the document discuss the potential effects 
associated with the proposed discharge of dredged or fill material under the alternative actions per 
Subparts C to H of 404(b)(1) guidelines.  

2. PROJECT PURPOSE 
The purpose of the WGFP is deliver a firm annual yield of about 30,000 AF of water from the 

existing Windy Gap Project to meet a portion of the water deliveries anticipated from the original Windy 
Gap Project and to provide up to 3,000 AF of storage to firm water deliveries for the Middle Park Water 
Conservancy District (MPWCD).  Firm water deliveries from the Windy Gap Project are needed to meet 
a portion of the existing and future demands of the Project Participants.  Project Participants include the 
City and County of Broomfield, , the towns of Erie and Superior, the cities of Evans, Fort Lupton, 
Greeley, Lafayette, Longmont, Louisville, Loveland, Little Thompson Water District, Central Weld 
County Water District, Platte River Power Authority, and the MPWCD. 
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3. 404(B)(1) GUIDELINES 
Projects subject to the individual permitting process by the Corps under the CWA must comply with 

the Section 404(b)(1) guidelines (40 CFR, Part 230) for discharge of dredged and fill material into 
waters of the U.S.  Section 404(b)(1) guidelines of the CWA require that “except as provided under 
Section 404(b)(2), no discharge of dredged or fill material shall be permitted if there is a practicable 
alternative to the proposed discharge which would have less adverse impact on the aquatic ecosystem, so 
long as the alternative does not have other significant adverse environmental consequences” (Section 
230.10(a)).  The guidelines consider an alternative practicable “if it is available and capable of being 
done after taking into consideration cost, existing technology, and logistics in light of overall project 
purposes.” 

4. ALTERNATIVES ANALYSIS 
A number of alternatives were considered to meet the purpose and need of the proposed WGFP to 

firm the yield of the existing Windy Gap Project.  The initial range of alternatives included 171 different 
project elements that individually or in combination might meet the project need.  A series of 
alternatives screening criteria were developed based on 404(b)(1) guidelines as well as NEPA guidelines 
(CEQ 1986) to evaluate alternatives and narrow down the selection of alternatives for inclusion in the 
EIS.  Screening criteria were the project purpose and need, logistical and technological considerations, 
and environmental consequences.  Cost was not used as a screening criterion.  Environmental screening 
criteria included a preference for alternatives with the least impact to wetlands and those that avoided 
reservoir construction on perennial streams.  The results of the alternative screening process resulted in 
the selection of the following alternatives for evaluation in the EIS: 

1. No Action⎯ Reclamation would not approve the connection of new WGFP facilities to C-BT 
facilities.  The Subdistrict would maximize the delivery of Windy Gap water to participants under 
existing agreements between Reclamation and the Subdistrict.  Participants would seek to 
maximize their delivery of Windy Gap water using existing facilities.  In addition, the City of 
Longmont would enlarge Ralph Price Reservoir to firm its Windy Gap water.  The City of 
Lafayette would not participate in the Windy Gap Project 

2. Proposed Action by the Subdistrict⎯Chimney Hollow Reservoir (90,000 AF) with prepositioning 
(allowing storage of C-BT water in Chimney Hollow Reservoir). 

3. Chimney Hollow Reservoir (70,000 AF) and Jasper East Reservoir (20,000 AF). 

4. Chimney Hollow Reservoir (70,000 AF) and Rockwell/Mueller Creek Reservoir (20,000 AF). 

5. Dry Creek Reservoir (60,000 AF) and Rockwell/Mueller Creek Reservoir (30,000 AF). 
 

Additional discussion of the alternatives selection process is found in Chapter 2 of the WGFP FEIS 
(Reclamation 2011) and the WGFP Alternatives Report (ERO Resources Corporation (ERO) 2005).  
The summary comparison of the effects of the alternatives on environmental resources was modified 
from the summary table in the FEIS to facilitate the 404(b)(1) effects analysis.  It should be noted that, 
in Table C-1, changes between existing conditions and conditions under each alternative are noted using 
arrows, (↑) for an increase and (↓) for a decrease. 
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5. POTENTIAL IMPACTS ON PHYSICAL AND CHEMICAL CHARACTERISTICS 
OF THE AQUATIC ECOSYSTEM (SUBPART C) 

5.1. Substrate (230.20) 

5.1.1. Definition and Types of Possible Effects 
The substrate of the aquatic ecosystem underlies open waters of the United States and constitutes the 

surface of wetlands.  It consists of organic and inorganic solid materials and includes water and other 
liquids or gases that fill the spaces between solid particles.   

The discharge of dredged or fill material can result in varying degrees of change in the complex 
physical, chemical, and biological characteristics of the substrate. Discharges, which alter substrate 
elevation or contours, can result in changes in water circulation, depth, current pattern, water fluctuation, 
and water temperature.  Discharges may adversely affect bottom-dwelling organisms at the site by 
smothering immobile forms or forcing mobile forms to migrate.  Benthic forms present prior to a 
discharge are unlikely to recolonize on the discharged material if it is very dissimilar from that of the 
discharge site.  Erosion, slumping, or lateral displacement of surrounding bottom of such deposits can 
adversely affect areas of the substrate outside the perimeters of the disposal site by changing or 
destroying habitat.  The bulk and composition of the discharged material and the location, method, and 
timing of discharges may all influence the degree of impact on the substrate.  

The Wetlands section of the WGFP FEIS (Reclamation 2011) contains a description of wetlands and 
other waters that would be affected by the WGFP.  Additional information is found in the Vegetation 
Resources Technical Report (ERO 2007a).  The Aquatic Resources Technical Report (Miller Ecological 
2010) contains detailed information about effects to aquatic resources.   

5.1.2. Alternative 1—No Action 
Under the No Action Alternative, about 0.4 acres of substrate under wetlands and other waters 

would be affected.  The effects would occur primarily from the inundation of wetland and waters from 
raising the Button Rock Dam at Ralph Price Reservoir.  Additional wetlands or waters could be affected 
with dam enlargement depending on final design.  

5.1.3. Alternative 2—Chimney Hollow Reservoir (Proposed Action) 
The construction of Chimney Hollow Reservoir would involve discharge of fill in wetlands in the 

dam footprint and in locations where access roads and pipelines cross wetlands and other waters.  
Wetlands and other waters in the Chimney Hollow Reservoir footprint also would be inundated by water 
storage.  Total permanent and temporary effects to the substrate under wetlands and other waters would 
be about 3.1 acres. 
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Table C-1.  Comparison of direct and indirect effects by alternative, organized based on CFR 40 Part 230, Section 404(b)(1) guidelines. 

Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

5. POTENTIAL IMPACTS ON PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE AQUATIC ECOSYSTEM (SUBPART C) 
 
5.1. SUBSTRATE (230.20) The substrate of the aquatic ecosystem 

underlies open waters of the United 
States and constitutes the surface of 
wetlands. 
 
Small areas of wetlands border Ralph 
Price Reservoir, and N. St. Vrain 
Creek.  Chimney Hollow, Dry Creek, 
and Rockwell and Mueller creeks 
support wetlands along the drainage.  
The Jasper East Reservoir site contains 
natural and irrigated wetlands. The 
substrate of East and West Slope 
channel beds were also evaluated. 

Ralph Price Reservoir enlargement 
would inundate about 0.3 acre of 
wetlands and about 0.1 acre of North 
St. Vrain Creek.  Dam construction 
could result in additional impacts to 
St. Vrain Creek. 

About 1.6 acres of wetlands would be 
permanently impacted and about 0.1 
acre would be temporarily disturbed.  
Permanent effects to other waters 
would be about 1.3 acres. 
 
Indirect effects to riffle and pools (e.g., 
substrate) on the Colorado River and 
Willow Creek from a reduction in flow 
are not predicted to impact the 
channel-forming process or result in 
stream sedimentation. 

Chimney Hollow Reservoir would 
permanently impact 1.5 acres of 
wetlands and temporarily disturb 
about 0.1 acre.  Permanent effects to 
other waters would be about 1.3 acres.  
Construction of Jasper East Reservoir 
would permanently affect 21.2 acres of 
wetlands and temporarily disturb 4.8 
acres.  Permanent effects to other 
waters would be about 6.3 acres.  
Total permanent wetland impacts for 
both reservoirs would be 22.7 acres. 

Wetland and water impacts at 
Chimney Hollow would be the same 
as Alternative 3.   
Permanent wetland impacts at 
Rockwell Reservoir would be 3 to 
13.6 acres with a temporary wetland 
impact of 2 to 5 acres.  Permanent 
effects to other waters would be 3.6 
acres.  Total permanent wetland 
impacts for both reservoirs would 
range from 4.5 to 15.1 acres pending 
field studies. 

Dry Creek Reservoir construction 
would permanently impact 6.2 acres of 
wetlands and temporarily disturb 0.3 
acre.  Permanent effects to other 
waters would be 2.8 acres.   
Rockwell Reservoir permanent 
wetland impacts would be 3 to 15.6 
acres with a temporary impact of 2 to 
5 acres.  Permanent effects to other 
waters would be 3.7 acres.  Total 
permanent wetland impacts for both 
reservoirs would range from 9.2 to 
21.8 acres. 

5.2. SUSPENDED 
PARTICULATES/TURBIDITY (230.21) 

Suspended particulates in the aquatic 
ecosystem consist of fine-grained 
mineral particles and organic particles. 

Granby Res TSS no change. 
Shadow Mountain Res TSS 5%↑. 
Grand Lake TSS no change. 
Low TSS in existing or new East 
Slope Reservoirs. 

Granby Res TSS 4.3%↑. 
Shadow Mountain Res TSS 5%↑. 
Grand Lake TSS 5.6%↑. 
Low TSS in existing or new East 
Slope Reservoirs. 

Granby Res TSS 4.3%↑. 
Shadow Mountain Res TSS 5%↑. 
Grand Lake TSS 5.6%↑. 
Low TSS in existing or new East 
Slope Reservoirs. 

Granby Res TSS 4.3%↑. 
Shadow Mountain Res TSS 5%↑. 
Grand Lake TSS 5.6%↑. 
Low TSS in existing or new East 
Slope Reservoirs. 

Granby Res TSS 4.3%↑. 
Shadow Mountain Res TSS 5%↑. 
Grand Lake TSS no change. 
Low TSS in existing or new East 
Slope Reservoirs. 

5.3. WATER (230.22) 
Ground water quality 

Existing ground water quality is 
influenced by the constituents in 
bedrock formations and recharge from 
surface water sources. 

Alluvial ground water quality in the 
Colorado River, Willow Creek, East 
Slope streams, and in affected 
reservoirs would not be measurably 
affected. 

Effects would be similar to No Action, 
although surface water quality changes 
would be slightly greater.  Effects to 
ground water quality would not be 
measurable within the natural 
variability of ground water quality. 

Effects would be similar to the 
Proposed Action. 

Effects would be similar to the 
Proposed Action. 

Effects would be similar to the 
Proposed Action. 

5.3. WATER (230.22) 
SURFACE WATER QUALITY 
West Slope 
 
 
Abbreviations: 
TP = total phosphorus 
P = phosphorus 
TN = total nitrogen 
Mn = Manganese 
DO = dissolved oxygen (mg/L) 
TOC = total organic carbon 
Chlorophyll a = a measure of algae 
concentration 
Trophic state = a measure of 
productivity 
MWAT = maximum weekly 
average temperature 

 

Colorado River historical water 
quality below Windy Gap Reservoir 
(range/avg.): 
 
Temperature: 0 to 22°C/7.7°C 
DO: 4.3 to 12.1/9.1 mg/L 
Ammonia: 0.005 to 0.14/0.04 mg/L 
P: 0.01 to  0.99/0.14 mg/L 
 
There have been a few exceedances of 
water quality standards in the 
Colorado River including the MWAT 
above the Williams Fork and DO 
below Windy Gap and near 
Kremmling. 

Colorado River.  With average July 
25 flows: DO would decrease 0.1 
mg/L, ammonia would increase 1.3 
μg/L, and inorganic P would increase 
up to 0.9 μg/L.  Assuming diversions 
to the minimum 90 cfs streamflow for 
July 25: DO would decrease 0.5 mg/L, 
ammonia would increase 9.1 μg/L, and 
inorganic P would increase up to 5.1 
μg/L. Modeling indicates an increase 
in the potential for exceedance of the 
chronic and acute temperature 
standards for aquatic life between 
Windy Gap and the Williams Fork 
from mid-July to August.  Simulated 
annual increases in chronic 
temperature exceedances were as high 
as 1 additional week above the WAT 
standard relative to existing conditions 
and as high as 5 additional days above 
the DM standard relative to existing 
conditions. Temperature standard 
exceedances were simulated to 
increase from existing conditions in 4 
out of the 15 years evaluated. Water 
quality would remain within standards, 
with the exception of increased 
potential for exceeding the 
temperature standard or being below 
the DO spawning standard at several 

Colorado River.  With average July 
25 flows: DO would decrease 0.1 
mg/L, ammonia would increase 1.7 
μg/L, and inorganic P would increase 
up to 1.5 μg/L.  Assuming diversions 
to the minimum 90 cfs streamflow for 
July 25:  DO would decrease 0.6 
mg/L, ammonia would increase 9.3 
μg/L, and inorganic P would increase 
up to 5.7 μg/L.  Modeling indicates an 
increase in the potential for 
exceedance of the chronic and acute 
temperature standards for aquatic life 
between Windy Gap and the Williams 
Fork from mid-July to August. 
Simulated annual increases in chronic 
temperature exceedances were as high 
as 3 additional weeks above the WAT 
standard relative to existing conditions 
and as high as 7 additional days above 
the DM standard relative to existing 
conditions. Temperature standard 
exceedances were simulated to 
increase from existing conditions in 4 
out of the 15 years evaluated. Water 
quality standards for other parameters 
would be met except as noted for No 
Action. 
 

Colorado River.  With average July 
25 flows: DO would decrease 0.1 
mg/L, ammonia would increase 1.6 
μg/L, and inorganic P would increase 
up to 0.9 μg/L.  Assuming diversions 
to the minimum 90 cfs streamflow for 
July 25: DO would increase 0.5 mg/L, 
ammonia would increase 8.9 μg/L, and 
inorganic P would increase up to 5.0 
μg/L.  Temperature standard 
exceedances would be slightly less 
than the Proposed Action. Water 
quality standards for other parameters 
would be met except as noted for No 
Action. 
 

Colorado River.  With average July 
25 flows: DO would decrease 0.1 
mg/L, ammonia would increase 1.6 
μg/L, and inorganic P would increase 
up to 0.9 μg/L.  Assuming diversions 
to the minimum 90 cfs streamflow for 
July 25: DO would decrease 0.5 mg/L, 
ammonia would increase 8.9 μg/L, and 
inorganic P would increase up to 5.0 
μg/L.  Temperature standard 
exceedances would be slightly less 
than the Proposed Action. Water 
quality standards for other parameters 
would be met except as noted for No 
Action. 
 

Colorado River.  With average July 
25 flows: DO would decrease 0.1 
mg/L, ammonia would increase 1.5 
μg/L, and inorganic P would increase 
up to 0.8 μg/L.  Assuming diversions 
to the minimum 90 cfs streamflow for 
July 25: DO would decrease 0.5 mg/L, 
ammonia would increase 8.9 μg/L, and 
inorganic P would increase up to 4.9 
μg/L.  Modeling indicates an increase 
in the potential for exceedance of the 
chronic and acute temperature 
standards for aquatic life between 
Windy Gap and the Williams Fork 
from mid-July to August. Temperature 
standard exceedances would be 
slightly less than the Proposed Action. 
Water quality standards for other 
parameters would be met except as 
noted for No Action. 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

locations when diversions reduce flow 
to the minimum streamflow. 

  Willow Creek.  No change in 
temperature and slight increase in 
nutrient and metal concentrations.  
Water quality would remain within 
standards. 

Willow Creek.  Temperature would 
decrease 0.2°C and nutrient and metal 
concentrations would increase slightly.  
Water quality would remain within 
standards. 

Willow Creek.  Same as Proposed 
Action. 
 

Willow Creek.  Same as Proposed 
Action. 
 

Willow Creek.  Same as Proposed 
Action. 
 

  Granby Reservoir.  TP 
concentrations would increase 6.3%, 
TN would increase 0.3%; no change in 
average chlorophyll a, clarity, and 
trophic state; minimum DO would 
decrease 2.2%.  Dissolved manganese 
concentrations would continue to 
exceed standards and DO 
concentrations would continue to be 
below the standard. 

Granby Reservoir.  TP 
concentrations would increase 12.7%, 
TN would increase 0.7%, average 
chlorophyll a would increase 2.4%, no 
change in clarity or trophic state, and 
minimum DO would decrease 4.4%.  
Dissolved manganese concentrations 
would continue to exceed standards 
and DO concentrations would continue 
to be below the standard. 

Granby Reservoir.  TP 
concentrations would increase 4.0%; 
TN would decrease 2.1%; and no 
change in average chlorophyll a, 
clarity, trophic state, or minimum DO.   
No improvement in DO and 
manganese concentrations, which 
currently exceed the standard (Mn) or 
are below the standard (DO). 
 

Granby Reservoir.  TP 
concentrations would increase 3.2%; 
TN would decrease 2.8%; and no 
change in average chlorophyll a, 
clarity, trophic state, or minimum DO.  
No improvement in DO and 
manganese concentrations, which 
currently exceed the standard (Mn) or 
are below the standard (DO).  
 

Granby Reservoir.  TP 
concentrations would increase 1.6%; 
TN would decrease 3.5%; and no 
change in average chlorophyll a, 
clarity, trophic state, or minimum DO.  
No improvement in DO and 
manganese concentrations, which 
currently exceed the standard (Mn) or 
are below the standard (DO).  
 

  Shadow Mountain Reservoir.  TP 
concentrations would increase 5.6%; 
TN would increase 1.1%; average 
chlorophyll a would increase 1.8%; 
and no change in clarity, trophic state, 
or minimum DO.  No change in 
manganese concentrations, which 
currently exceed the standard. 
 

Shadow Mountain Reservoir.  TP 
concentrations would increase 11.3%, 
TN would increase 1.8%, average 
chlorophyll a would increase 1.8%, 
and no change in clarity or trophic 
state.  Minimum DO would decrease 
1.4%.  A decrease in DO would 
contribute to continued exceedance of 
the manganese standard. 

Shadow Mountain Reservoir.  TP 
concentrations would increase 8.1%; 
TN would increase 0.4%; average 
chlorophyll a would increase 1.8%; 
and no change in clarity, trophic state, 
or minimum DO.  No change in 
manganese concentrations, which 
currently exceed the standard. 
 

Shadow Mountain Reservoir.  TP 
concentrations would increase 4.8%; 
TN would decrease 0.7%; and no 
change in average chlorophyll a, 
clarity, trophic state, or minimum DO.  
No change in manganese 
concentrations, which currently exceed 
the standard. 
 

Shadow Mountain Reservoir.  TP 
concentrations would increase 3.2%; 
TN would decrease 1.1%; and no 
change in average chlorophyll a, 
clarity, trophic state, or minimum DO.  
No change in manganese 
concentrations, which currently exceed 
the standard. 
 

  Grand Lake.  TP concentrations 
would increase 6.0%, TN would 
increase 0.4%, average chlorophyll a 
would increase 4.2%, clarity would 
decrease 3.8%, no change in trophic 
state, and minimum DO would 
decrease 11.1%.  Lower DO would 
contribute to continued exceedance of 
the manganese standard. 

Grand Lake.  TP concentrations 
would increase 12.0%, TN would 
increase 1.6%, average chlorophyll a 
would increase 6.1%, clarity would 
decrease 3.8%, no change in trophic 
state, and minimum DO would 
decrease 7.4%.  Lower DO would 
contribute to continued exceedance of 
the manganese standard. 

Grand Lake.  TP concentrations 
would increase 6.0%, TN would 
decrease 0.4%, average chlorophyll a 
would increase 4.2%, clarity would 
decrease 3.8%, no change in trophic 
state, and minimum DO would 
decrease 5.6%.  Lower DO would 
contribute to continued exceedance of 
the manganese standard. 

Grand Lake.  TP concentrations 
would increase 6.0%, TN would 
decrease 0.4%, average chlorophyll a 
would increase 2.0%, clarity would 
decrease 3.8%, no change in trophic 
state, and minimum DO would 
decrease 5.6%.  Lower DO would 
contribute to continued exceedance of 
the manganese standard. 

Grand Lake.  TP concentrations 
would increase 4.8%, TN would 
decrease 0.8%, average chlorophyll a 
would increase 2.0%, no change in 
clarity or trophic state, and minimum 
DO would decrease 5.6%.  Lower DO 
would contribute to continued 
exceedance of the manganese 
standard.  

     Rockwell Reservoir.  Predicted to be 
oligotrophic-mesotrophic and retain 
some TN and P, reducing nutrient 
delivery to Granby Reservoir. 

Rockwell Reservoir.  Same as 
Alternative 4. 

    Jasper East Reservoir.  Predicted to 
be oligotrophic-mesotrophic and retain 
some TN and P, reducing nutrient 
delivery to Granby Reservoir. 

  

SURFACE WATER QUALITY 
East Slope 

 
Note: 
Water quality would not exceed 
standards in East Slope streams or 
reservoirs except as noted. 

N. St. Vrain Creek.  High quality 
mountain stream with limited upstream 
influence from human activity. Mn 
concentrations have been high at times 
from natural sources. 
 

N. St. Vrain Creek.  Depending on 
changes in flows, temperature on a 
monthly basis would increase up to 
1°C or decrease up to 5°C.  DO 
concentrations on a monthly basis 
would range from a decrease of 0.5 
mg/L to an increase of 2.0 mg/L. 

N. St. Vrain Creek.  No effect. 
 

N. St. Vrain Creek.  No effect. 
 

N. St. Vrain Creek.  No effect. 
 

N. St. Vrain Creek.  No effect. 
 

 St. Vrain Creek.  High quality stream 
with periodic elevated phosphorus and 
ammonia concentrations. TMDL for 
ammonia downstream from Lefthand 
Creek. 

St. Vrain Creek.  Estimated ammonia 
concentrations below Longmont 
WWTP would increase the most in 
October (to 2.7 mg/L) and would be 
higher than action alternatives because 
of potentially higher maximum 
WWTP discharges. 

St. Vrain Creek.  Estimated ammonia 
concentrations below Loveland 
WWTP would increase the most in 
October (to 2.5 mg/L). 
 

St. Vrain Creek.  Same as Proposed 
Action. 
 

St. Vrain Creek.  Same as Proposed 
Action. 
 

St. Vrain Creek.  Same as Proposed 
Action. 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

 Big Thompson River.  High water 
quality below Lake Estes.  Water 
quality declines downstream from 
increased concentrations of nutrients 
and iron.  Ammonia concentrations 
occasionally exceed standards during 
the winter below Loveland. 

Big Thompson River.  Nitrogen and 
phosphorus concentrations would 
increase slightly due to additional 
Windy Gap deliveries through the 
Adams Tunnel, but would be less than 
other alternatives because imports 
would be lower.  Ammonia 
concentrations would decrease slightly 
below the Loveland WWTP. 

Big Thompson River.  Nitrogen and 
phosphorus concentrations would 
increase slightly due to additional 
Windy Gap deliveries through the 
Adams Tunnel.  Ammonia 
concentrations would decrease below 
the Loveland WWTP.  

Big Thompson River.  Same as 
Proposed Action. 
 

Big Thompson River.  Same as 
Proposed Action. 
 

Big Thompson River.  Same as 
Proposed Action. 
 

 Big Dry Creek.  Water quality 
influenced by WWTP return flows, 
agricultural runoff, and urban areas. 
Ammonia and iron concentrations 
occasionally exceed standards. 
Coal Creek.  Water quality declines 
downstream from foothills.  A TMDL 
has been established for ammonia. 

Big Dry Creek and Coal Creek.  
Increased WWTP discharges would 
increase ammonia concentrations and 
the potential for exceeding the water 
quality standard. 
 

Big Dry Creek and Coal Creek. 
Same as No Action. 

Big Dry Creek and Coal Creek. 
Same as No Action. 

Big Dry Creek and Coal Creek. 
Same as No Action. 

Big Dry Creek and Coal Creek. 
Same as No Action. 

 Cache la Poudre River.  Water 
quality declines downstream from the 
headwaters.  Ammonia and DO 
occasionally exceed standards.  

Cache la Poudre River.  Estimated 
ammonia concentrations would 
increase the most in November (to 1.4 
mg/L). 

Cache la Poudre River.  Estimated 
ammonia concentrations would 
increase the most in January (to 1.4 
mg/L). 

Cache la Poudre River. 
Same as Proposed Action. 
 

Cache la Poudre River. 
Same as Proposed Action. 
 

Cache la Poudre River. 
Same as Proposed Action. 
 

 Carter Lake. Exceeds temperature 
standard.  On M&E list for copper and 
arsenic and 303(d) list for fish 
consumption due to mercury. 
 

Carter Lake.  TP concentrations 
would increase 5.1%, TN would 
increase 1.8%, average chlorophyll a 
would increase 5.6%, clarity would 
decrease 3.6%, no change in trophic 
state or temperature, and a slight 
decrease in DO. 

Carter Lake.  TP concentrations 
would increase 9.1%, TN would 
increase 4%, average chlorophyll a 
would increase 11.1%, clarity would 
decrease 3.6%, no change in trophic 
state or temperature, and a slight 
decrease in DO. 

Carter Lake.  TP concentrations 
would increase 3.0%, TN would 
increase 1.3%, no change in average 
chlorophyll a, clarity would decrease 
3.6%, no change in trophic state or 
temperature, and a slight decrease in 
DO. 

Carter Lake. 
Same as Alternative 3. 
 

Carter Lake.  TP concentrations 
would increase 3.0%, TN would 
increase 1.8%, average chlorophyll a 
would increase 5.6%, clarity would 
decrease 3.6%, no change in trophic 
state or temperature, and a slight 
decrease in DO. 

 Horsetooth Reservoir. Exceeds 
standard for temperature, DO, and 
dissolved Mn.  On M&E list for DO, 
copper, and arsenic and 303(d) list for 
fish consumption due to mercury. 
 

Horsetooth Reservoir.  TP 
concentrations would increase 5.1%; 
TN would increase 2.6%; average 
chlorophyll a would increase 5.7%; no 
change in clarity, temperature, or 
trophic state; and a slight decrease in 
DO.  Lower DO concentrations would 
contribute to continued exceedances of 
the manganese standard.  TOC may 
increase. 

Horsetooth Reservoir.  TP 
concentrations would increase 11.1%, 
TN would increase 5.8%, average 
chlorophyll a would increase 11.4%, 
clarity would decrease 3.8%, no 
change in trophic state or temperature, 
and a slight decrease in DO.  Lower 
DO would contribute to continued 
exceedances of the manganese 
standard.  TOC may increase. 

Horsetooth Reservoir.  TP 
concentrations would increase 4%; TN 
would increase 4.0%; average 
chlorophyll a would increase 5.7%; no 
change in clarity, temperature, or 
trophic state; and a slight decrease in 
DO.  Lower DO concentrations would 
contribute to continued exceedances of 
the manganese standard.  TOC may 
increase. 

Horsetooth Reservoir.  TP 
concentrations would increase 4.0%; 
TN would increase 3.6%; average 
chlorophyll a would increase 5.7%; no 
change in clarity, temperature, or 
trophic state; and a slight decrease in 
DO.  Lower DO concentrations would 
contribute to continued exceedances of 
the manganese standard.  TOC may 
increase. 

Horsetooth Reservoir.  TP 
concentrations would increase 3.0%; 
TN would increase 3.6%; average 
chlorophyll a would increase 5.7%; no 
change in clarity, temperature, or 
trophic state; and a slight decrease in 
DO.  Lower DO concentrations would 
contribute to continued exceedances of 
the manganese standard.  TOC may 
increase. 

 Chimney Hollow 
No water quality data – intermittent 
stream. 
 

(No Chimney Hollow Reservoir) Chimney Hollow Reservoir.  
Predicted to be oligotrophic, slightly 
lower water quality than Alternatives 3 
and 4. 

Chimney Hollow Reservoir.  Similar 
to Proposed Action, but with slightly 
better water quality. 

Chimney Hollow Reservoir.  Similar 
to Proposed Action, but with slightly 
better water quality. 

(No Chimney Hollow Reservoir) 
 

 Dry Creek Reservoir. No water 
quality data – intermittent stream. 
 

(No Dry Creek Reservoir) (No Dry Creek Reservoir) (No Dry Creek Reservoir) (No Dry Creek Reservoir) Dry Creek Reservoir.  Predicted to 
be oligotrophic. 

 Ralph Price Reservoir. Limited data, 
assumed high quality due to location. 

Ralph Price Reservoir.  TP 
concentrations would decrease 3.9%, 
TN would decrease 5.9%, average 
chlorophyll a would decrease 33.0%, 
no change in clarity or trophic state, 
and a slight increase in DO. 

(No Ralph Price Reservoir) 
 

(No Ralph Price Reservoir) 
 

(No Ralph Price Reservoir) 
 

(No Ralph Price Reservoir) 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

5.4. CURRENT PATTERNS AND 
WATER CIRCULATION (230.23) 
 
SURFACE WATER HYDROLOGY 
West Slope 
 
WG diversions (avg. annual) 
WG diversions (avg. annual wet 
year) 
WG diversions (avg. annual dry 
year) 
Avg. annual Colo. R. flow blw. 
WG Res. 
Avg. annual Colo. R. flow blw. 
Blue R. 
Avg. annual Willow Creek flow 
Grand L./Shadow Mountain Res. 
storage change 
Average monthly change in 
Granby Res. storage volume from 
existing conditions 

 
 
 
 
 
 

36,532 AF 
 

64,200 AF (max) 
 

0 
 

151,358 AF 
 

701,801 AF 
18,294 AF 

 
Baseline 

 
 

331,000 AF – 464,000 AF 

 
 
 
 
 
 

43,573 AF 
 

63,870 AF 
 

Same as existing conditions  
 

138,914 AF (8%↓) 
 

689,357 AF (2%↓) 
16,933 AF (7%↓) 

 
None 

 
 

3 to 5%↓ 

 
 
 
 
 
 

46,084 AF 
 

73,923 AF 
 

Same as existing conditions 
 

130,375 AF (14%↓) 
 

680,512 AF (3%↓) 
15,727 AF (14%↓) 

 
None 

 
 

7 to 13%↓ 

 
 
 
 
 
 

48,052 AF 
 

78,940 AF 
 

Same as existing conditions 
 

130,370 AF (14%↓) 
 

680,807 AF (3%↓) 
16,138 AF (12%↓) 

 
None 

 
 

4 to 6%↓ 

 
 
 
 
 
 

47,997 AF 
 

78,775 AF 
 

Same as existing conditions 
 

130,453 AF (14%↓) 
 

680,890 AF (3%↓) 
16,148 AF (12%↓) 

 
None 

 
 

4 to 6%↓ 

 
 
 
 
 
 

48,483 AF 
 

77,543 AF 
 

Same as existing conditions 
 

129,861 AF(14%↓) 
 

680,118 AF (3%↓) 
16,149 AF (12%↓) 

 
None 

 
 

4 to 6%↓ 
East Slope 
Avg. annual Big Thompson R. 
flow blw. Lake Estes 
Avg. annual Big Thompson R. 
flow at Canyon mouth 
Avg. mo. decrease in Carter Lake 
storage 
Avg. mo. decrease in Horsetooth 
Res. storage 
WGFP firm yield 

 
 

66,702 AF 
 

89,367 AF 
 

NA 
NA 

 
0 AF 

 
 

67,145 AF (1%↑) 
 

89,325 AF (0%) 
 

0 to 2%↓ 
0 to 1%↓ 

 
1,229 AF 

 
 

69,884 AF (5%↑) 
 

92,308 AF (3%↑) 
 

0 to 1%↓ 
3 to 8%↓ 

 
26,559 AF 

 
 

67,666 AF (1%↑) 
 

90,294 AF (1%↑) 
 

0 to 1%↓ 
0 to 2%↓ 

 
25,849 AF 

 
 

67,667 AF (1%↑) 
 

90,295 AF (1%↑) 
 

0 to 1%↓ 
0 to 2%↓ 

 
25,849 AF 

 
 

68,146 AF (2%↑) 
 

90,740 AF (2%↑) 
 

0 to 1%↓ 
0 to 3%↓ 

 
26,629 AF 

5.5. NORMAL WATER 
FLUCTUATIONS (230.24) 
STREAM MORPHOLOGY AND 
FLOODPLAINS 
West Slope 

Native Colorado River flows have 
changed substantially following 
completion of the C-BT project and 
other water uses in the basin; however, 
the river channel has remained 
relatively stable.  The Colorado River 
existing bankfull discharge at the 
Windy Gap gage is about 765 cfs. 
Flushing flows of greater than 450 cfs 
for three consecutive days occur about 
28 days per year on average. 

Colorado River channel maintenance 
flows (0.8 x 1.5- to 25-year flows) 
below Windy Gap Reservoir at Hot 
Sulphur Springs would occur during 
about 2 to 9% less years.  At the 
Kremmling gage channel maintenance 
flows would occur during 0 to 3% less 
years.  Projected changes in peak 
flows and channel maintenance flows 
are unlikely to substantially affect 
channel morphology or change 
sediment transport.  Flushing flows 
greater than 450 cfs would occur 23 
days per year on average.  Flows 
would remain adequate to transport 
fine sediment and prevent deposition. 

Changes in the magnitude, timing, and 
frequency of Granby Reservoir spills 
are not expected to alter channel 
morphology or sediment transport.  
Willow Creek flow equal to or greater 
than the 2-year peak flow discharge 
would occur slightly less frequently.   

The potential for flooding on the 
Colorado River and Willow Creek 
would decrease with lower flows.   

Effects would be similar to No Action 
except that channel maintenance flows 
below Windy Gap Reservoir would 
occur slightly less frequently.  
Flushing flows greater than 450 cfs 
would occur 20 days per year on 
average. 

Adequate flow should be available to 
maintain channel capacity, provide 
periodic scouring, and transport 
sediment in the Colorado River and 
Willow Creek. 

Effects would be similar to No Action 
except that channel maintenance flows 
below Windy Gap Reservoir would 
occur slightly less frequently.  
Flushing flows greater than 450 cfs 
would be similar to the Proposed 
Action.  Jasper East Reservoir could 
potentially capture flood flows in this 
small watershed. 

Effects would be similar to No Action 
except that channel maintenance flows 
below Windy Gap Reservoir would 
occur slightly less frequently.  
Flushing flows greater than 450 cfs 
would be similar to the Proposed 
Action.  Rockwell Reservoir could 
potentially capture flood flows in this 
small watershed. 

Effects would be similar to No Action 
except that channel maintenance flows 
below Windy Gap Reservoir would 
occur slightly less frequently.  
Flushing flows greater than 450 cfs 
would be similar to the Proposed 
Action.  Rockwell Reservoir could 
potentially capture flood flows in this 
small watershed. 



APPENDIX C— PRELIMINARY DRAFT SECTION 404(B)(1) EFFECTS ANALYSIS WINDY GAP FIRMING PROJECT 
 

C-10 

Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

East Slope East Slope streamflow, stream 
morphology, and sediment loads have 
been altered by land use practices and 
water use in varying degrees from the 
Continental Divide to the Plains.   

Predicted changes in North St. Vrain 
Creek and St. Vrain Creek flows 
upstream of Lyons would be well 
within the historical range of flow and 
are unlikely to measurably affect 
stream morphology or sediment 
transport.  A larger Ralph Price 
Reservoir could reduce the potential 
for downstream flooding.  Relatively 
small increases in flows in the Big 
Thompson River and below WWTPs 
in St. Vrain Creek, Big Dry Creek, and 
Coal Creek would be unlikely to 
measurably affect channel 
morphology.  These flow increases 
would not substantially increase the 
risk of flooding. 

Effects would be similar to No Action 
except there would be no effect to 
North St. Vrain Creek or St. Vrain 
Creek upstream of Lyons.  Chimney 
Hollow Reservoir could potentially 
capture flood flows in this small 
watershed. 

Effects would be similar to No Action 
except there would be no effect to 
North St. Vrain Creek or St. Vrain 
Creek upstream of Lyons.  Chimney 
Hollow Reservoir could potentially 
capture flood flows in this small 
watershed. 

Effects would be similar to No Action 
except there would be no effect to 
North St. Vrain Creek or St. Vrain 
Creek upstream of Lyons.  Chimney 
Hollow Reservoir could potentially 
capture flood flows in this small 
watershed. 

Effects would be similar to No Action 
except there would be no effect to 
North St. Vrain Creek or St. Vrain 
Creek upstream of Lyons.  Dry Creek 
Reservoir could potentially capture 
flood flows in this small watershed. 

6. POTENTIAL IMPACTS ON BIOLOGICAL CHARACTERISTICS OF THE AQUATIC ECOSYSTEM (SUBPART D) 
 

6.1. THREATENED AND 
ENDANGERED SPECIES (230.30) 

No habitat for threatened or 
endangered species is found at the 
alternative reservoir sites, with the 
exception of a small area of potential 
lynx habitat at the Rockwell Reservoir 
site.  Endangered Colorado River fish 
species are present downstream from 
the Windy Gap diversion site near 
Grand Junction. 

Depletion effects to Colorado River 
endangered fish would be similar to 
the Proposed Action.  No other 
federally listed species would be 
impacted. 

Increased WGFP diversions of 21,317 
AF would result in an adverse effect to 
four Colorado River endangered fish 
species.  The Subdistrict would pay a 
one-time depletion fee in accordance 
with the Recovery Program and 
previous biological opinion for 
depletions in the Colorado River.  No 
other federally listed species would be 
impacted. 

Depletion effects to Colorado River 
endangered fish would be similar to 
the Proposed Action.  

Depletion effects to Colorado River 
endangered fish would be similar to 
the Proposed Action.  The loss of 
about 5 acres of potential lynx habitat 
may affect, but is unlikely to adversely 
affect, lynx. 

Depletion effects to Colorado River 
endangered fish would be similar to 
the Proposed Action.  The loss of 
about 9 acres of potential lynx habitat 
may affect, but is unlikely to adversely 
affect, lynx 

6.2. FISH, CRUSTACEANS, 
MOLLUSKS, AND OTHER 
AQUATIC ORGANISMS IN THE 
FOOD WEB (230.31) 
FISH 
West Slope 

 

Colorado River supports a high quality 
fish and macroinvertebrate population.  
Brown trout populations from 4,000 to 
11,000 per mile.  Rainbow trout 
populations have been reduced due to 
whirling disease.  Native white sucker 
and longnose suckers are present.  
Brown trout are also the most common 
species present in Willow Creek. 
Rockwell Creek, Mueller Creek, and 
an unnamed drainage at Jasper East 
Reservoir have intermittent flows and 
are unlikely to support a fishery. 
Three Lakes support rainbow trout, 
kokanee, brown trout, and lake trout.  
Lakes support self-sustaining and 
stocked populations. 

Anticipated increases in Windy Gap 
diversions under No Action would be 
less than the Proposed Action.  Thus, 
the effect on Colorado River and 
Willow Creek aquatic habitat would 
be slightly less than described for the 
Proposed Action. Fish habitat would 
increase in spring and decrease in late 
summer as a result of Windy Gap 
diversions.  Temperature standard 
exceedances were simulated to 
increase from existing conditions in 4 
out of the 15 years evaluated.  
Exceedance of the chronic and acute 
temperature standards were simulated 
to occur at a slightly lower frequency 
and duration than the Proposed 
Action.  Higher stream temperatures 
may result in less fit individuals and 
possible fish mortality, particularly if 
the acute temperature standard is 
exceeded frequently.  No change in 
fish populations are predicted for the 
Three Lakes. 

The greatest effect to trout habitat in 
the Colorado River from WGFP 
diversions would occur between 
Windy Gap Reservoir and Williams 
Fork.  Adult rainbow trout habitat 
would be more affected than brown 
trout habitat.  The largest decrease in 
habitat would occur in August of 
average and wet years, although 
WGFP diversions in August of greater 
than 100 AF would increase from 6 
times under existing conditions in the 
47-year study period to 15 times.  The 
greatest increase in habitat would 
occur in June.  The potential for 
exceedance of the aquatic life 
temperature standards would increase 
primarily after July 15.  Temperature 
standard exceedances were simulated 
to increase from existing conditions in 
4 out of the 15 years evaluated, which 
may result in less fit individuals and 
possible fish mortality if the acute 
temperature standard is exceeded 
frequently.  Predicted maximum 
periodic decreases in fish habitat are 
unlikely to impact fish populations at 
most locations.  Willow Creek rainbow 
and brown trout habitat would 

Effects would be similar to the 
Proposed Action, but exceedance of 
the temperature standards would be 
slightly less than the Proposed Action. 

 

Effects would be similar to the 
Proposed Action, but exceedance of 
the temperature standards would be 
slightly less than the Proposed Action. 

Effects would be similar to the 
Proposed Action, but exceedance of 
the temperature standards would be 
slightly less than the Proposed Action. 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

decrease primarily in July.  
Streamflow changes are unlikely to 
affect macroinvertebrate populations.  
No change in fish populations are 
predicted for the Three Lakes. 

East Slope East Slope streams contain game and 
nongame fish species.  Fish abundance 
varies by location with cold water 
species present near foothills and 
warm water species further east. 
Chimney Hollow and Dry Creek are an 
intermittent streams and do not support 
a fishery. 
Carter Lake and Horsetooth Reservoir 
are managed by CDOW for 
recreational fishing.  Species include 
walleye, smallmouth bass, wiper, and 
trout species. 
Ralph Price Reservoir is stocked with 
brown and rainbow trout. 

Projected increases in flow in the Big 
Thompson River, Big Dry Creek, and 
Coal Creek would slightly enhance 
fish habitat.  A slight reduction in fish 
habitat in North St. Vrain Creek and 
St. Vrain Creek above Lyons is 
possible with reduced flow in some 
summer months, but higher flows in 
the fall and winter would benefit fish 
habitat.  Changes in reservoir storage 
and water quality in Carter Lake and 
Horsetooth Reservoir would not 
measurably impact fish habitat.  A 
larger Ralph Price Reservoir would 
benefit fish, but productivity would 
remain low. 

Effects to East Slope fish in streams 
and reservoirs would be similar to No 
Action except there would be no 
impact in North St. Vrain Creek or St. 
Vrain Creek upstream of Lyons.  
Chimney Hollow could support a 
fishery similar to other Front Range 
reservoirs. 

Effects would be similar to the 
Proposed Action.  Jasper East 
Reservoir would support a fishery, but 
large fluctuations in water levels may 
reduce productivity. 

Effects would be similar to the 
Proposed Action.  Rockwell Reservoir 
would support a fishery, but large 
fluctuations in water levels may 
reduce productivity. 

Effects would be similar to the 
Proposed Action.  Dry Creek 
Reservoir would support a fishery 
similar to Chimney Hollow Reservoir.  
Rockwell Reservoir would support a 
fishery, but large fluctuations in water 
levels may reduce productivity. 

6.3. IMPACTS ON OTHER WILDLIFE 
(230.32) 

All reservoir sites support habitat for 
big game and a diversity of birds, 
small mammals, reptiles, and 
amphibians.  Several state species of 
concern are found at Chimney Hollow, 
Dry Creek, and Rockwell reservoir 
sites. 

Enlargement of Ralph Price Reservoir 
would result in a loss of 77 acres of 
elk and mule deer winter range and 
white-tailed deer, black bear, and 
mountain lion overall range; the loss 
of habitat for other terrestrial wildlife 
species and birds; and displacement of 
wildlife during construction.  No 
known loss of raptor nests, but suitable 
habitat is present for several species.  
Bald eagles, osprey, and waterfowl 
may benefit from a larger reservoir.  
About 0.1 acre of potential habitat for 
northern leopard frog and gartersnake 
would be lost. 

Construction of Chimney Hollow 
Reservoir would result in a loss of 810 
acres of elk winter range, mule deer 
winter range and concentration areas, 
and black bear fall concentration areas.  
Expansion of mountain lion and black 
bear conflict areas are possible with 
planned recreation activity.  
Fragmentation of habitat that would 
alter local movement patterns by elk, 
deer, and other wildlife.  Foraging and 
nest habitat would be lost for a variety 
of bird, mammal, and reptile species.  
No known raptor nests would be 
directly affected.  A golden eagle nest 
on the hogback ¼ mile east of the 
reservoir is outside of the CDOW-
recommended buffer.  About 7 acres 
of bald eagle winter range would be 
temporarily impacted, but the reservoir 
would provide bald eagle foraging 
habitat.  Potential habitat for northern 
leopard frog (2.5 acres) and common 
gartersnake (50 acres) would be lost.  
Habitat for several CNHP-tracked 
butterfly species would be lost. 

Chimney Hollow Reservoir 
construction would result in the 
permanent loss of 675 acres of elk 
winter range, mule deer winter range 
and concentration areas, and black 
bear fall concentration areas.  Other 
effects at Chimney Hollow would be 
similar to the Proposed Action. 
Construction of Jasper East Reservoir 
would result in the loss of about 480 
acres of moose and mule deer summer 
range and 24 acres of elk winter range.  
The new reservoir could displace or 
shift elk movement toward U.S. 34 or 
residential development.  About 93 
acres of black bear summer 
concentration area would be impacted.  
Habitat for ground-nesting and tree-
nesting birds would be lost or 
disturbed.  About 3 acres of bald eagle 
winter range would be lost.  The new 
reservoir would provide foraging 
habitat for bald eagle, osprey, and 
waterfowl.  About 125 acres of 
potential greater sage grouse habitat 
would be lost, which could affect 
eastward expansion of a known 
population.  Sagebrush also could 
provide habitat for sage sparrow, a 
CNHP-tracked species. 

Chimney Hollow Reservoir effects 
would be the same as Alternative 3.   
Rockwell Reservoir would result in 
the permanent loss of 312 acres of 
summer range for moose and mule 
deer and 73 acres of elk winter range.  
Habitat for primarily ground-nesting 
birds would be lost as well as a variety 
of terrestrial mammals.  No known 
raptor nests would be impacted.  Bald 
eagle winter range would be 
temporarily affected where the 
pipeline crosses the Colorado River.  
The reservoir would provide foraging 
habitat for bald eagle, osprey, and 
other water birds.  Potential habitat for 
the state threatened boreal toad and 
state species of concern northern 
leopard frog and common gartersnake 
would be lost in riparian areas.  The 
loss of 290 acres of sagebrush habitat 
within a sage grouse production and 
brood rearing area would adversely 
affect a declining population. 

Dry Creek Reservoir would 
permanently impact 650 acres of elk 
winter range, mule winter range, and 
winter concentration areas.  About 619 
acres of black bear fall concentration 
area and overall mountain lion habitat 
would be lost.  A red-tailed hawk nest 
and habitat for other migratory bird 
species would be lost.  There would a 
permanent impact to 165 acres of bald 
eagle winter range, but the reservoir 
would provide foraging habitat.  
About 8.5 acres of known northern 
leopard frog habitat would be lost and 
about 30 acres of suitable common 
gartersnake habitat would be lost.  
Habitat for a variety of CNHP-tracked 
butterfly species would be lost. 
Impacts at the Rockwell Reservoir site 
would be similar to Alternative 4.  
Differences include a loss of 393 acres 
of moose and mule deer summer range 
and 97 acres of elk winter range.  In 
addition, there would be a permanent 
impact to 334 acres of sage grouse 
breeding and brood rearing habitat. 
 

7. POTENTIAL IMPACTS ON SPECIAL AQUATIC SITES (SUBPART E) 
 

7.1. SANCTUARIES AND REFUGES 
(230.40) 

None of the alternatives would result 
in direct impacts to sanctuaries or 
wildlife areas.  All of the alternatives 
would result in a change in Colorado 
River flow through portions of the 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

CDOW Hot Sulphur Springs State 
Wildlife Area (SWA) and Kemp-
Breeze SWA.  Access or use of these 
SWAs would not be impacted. 

7.2. WETLANDS (230.41) Small areas of wetlands border Ralph 
Price Reservoir, and N. St. Vrain 
Creek.  Chimney Hollow, Dry Creek, 
and Rockwell and Mueller creeks 
support wetlands along the drainage.  
The Jasper East Reservoir site contains 
natural and irrigated wetlands.  

Ralph Price Reservoir enlargement 
would inundate about 0.3 acre of 
wetlands and about 0.1 acre of North 
St. Vrain Creek.  Dam construction 
could result in additional impacts to 
St. Vrain Creek. 

About 1.6 acres of wetlands would be 
permanently impacted and about 0.1 
acre would be temporarily disturbed.  
Permanent effects to other waters 
would be about 1.3 acres. 

Chimney Hollow Reservoir would 
permanently impact 1.5 acres of 
wetlands and temporarily disturb 
about 0.1 acre.  Permanent effects to 
other waters would be about 1.3 acres.  
Construction of Jasper East Reservoir 
would permanently affect 21.2 acres of 
wetlands and temporarily disturb 4.8 
acres.  Permanent effects to other 
waters would be about 6.3 acres.  
Total permanent wetland impacts for 
both reservoirs would be 22.7 acres. 

Wetland and water impacts at 
Chimney Hollow would be the same 
as Alternative 3.   
Permanent wetland impacts at 
Rockwell Reservoir would be 3 to 
13.6 acres with a temporary wetland 
impact of 2 to 5 acres.  Permanent 
effects to other waters would be 3.6 
acres.  Total permanent wetland 
impacts for both reservoirs would 
range from 4.5 to 15.1 acres pending 
field studies. 

Dry Creek Reservoir construction 
would permanently impact 6.2 acres of 
wetlands and temporarily disturb 0.3 
acre.  Permanent effects to other 
waters would be 2.8 acres.   
Rockwell Reservoir permanent 
wetland impacts would be 3 to 15.6 
acres with a temporary impact of 2 to 
5 acres.  Permanent effects to other 
waters would be 3.7 acres.  Total 
permanent wetland impacts for both 
reservoirs would range from 9.2 to 
21.8 acres. 

7.3. MUDFLATS (230.42) Very minimal effects to mudflats for 
any alternative. 

     

7.4. VEGETATED SHALLOWS 
(230.43) 

Very minimal effects to vegetated 
shallows for any alternative. 

     

7.5. RIFFLE AND POOL COMPLEXES 
(230.45) 

Stream morphology for each 
alternative is discussed in Section 5.5. 
Normal Water Fluctuations. 

Enlargement of Ralph Price Reservoir 
would inundate about 500 feet of 
North St. Vrain Creek at the reservoir 
inlet that may contain riffles and 
pools.  Riffle and pool complexes on 
North St. Vrain Creek below the dam 
could be impacted if dam enlargement 
extends into the channel. 

Dredge and fill activities associated 
with construction of any of the new 
reservoirs would have no direct effect 
on riffle and pool complexes because 
the reservoirs would be located on 
intermittent and ephemeral drainages 
that do not flow continuously.  Indirect 
effects to riffle and pools on the 
Colorado River and Willow Creek 
from a reduction in flow are not 
predicted to impact channel forming 
process or result in stream 
sedimentation. 

   

8. POTENTIAL IMPACTS ON HUMAN USE CHARACTERISTICS (SUBPART F) 
 

8.1. MUNICIPAL AND PRIVATE 
WATER SUPPLIES (230.50) 

Discharges can affect the quality of 
water supplies and water can be 
rendered unpalatable or unhealthy by 
the addition of suspended particulates, 
viruses and pathogenic organisms, and 
dissolved materials. 

There would be no exceedance of 
water quality standards for a water 
supply in the Colorado River or 
Willow Creek.  Lower DO 
concentrations in Granby Reservoir 
and Grand Lake would increase 
manganese concentrations.  The No 
Action Alternative would have a 
greater impact on DO concentrations 
than the other alternatives.  As a result, 
the water supply standard for 
manganese would remain above the 
standard in Granby Reservoir and 
Grand Lake. 

There would be no exceedance of 
water quality standards for a water 
supply in the Colorado River or 
Willow Creek.  Lower DO 
concentrations in Granby Reservoir, 
Shadow Mountain, and Grand Lake 
may slightly increase the manganese 
concentration.  This would result in 
continued exceedance of the water 
supply standard for Granby Reservoir 
and Shadow Mountain Reservoir and 
possible exceedance in Grand Lake.   

There would be no exceedance of 
water quality standards for a water 
supply in the Colorado River or 
Willow Creek.  There would be no 
increase in DO or manganese 
concentrations in Granby Reservoir or 
Shadow Mountain Reservoir.  Lower 
DO concentrations in Grand Lake may 
slightly increase the manganese 
concentration, which could lead to 
exceedance of the standard.   

Same as Alternative 3.  Same as Alternative 3. 

8.2. RECREATIONAL AND 
COMMERCIAL FISHERIES (230.51) 

Recreational and commercial fisheries 
consist of harvestable fish, 
crustaceans, shellfish, and other 
aquatic organisms used by man. 

Dredge and fill activities associated 
with reservoir and facility construction 
on the East Slope for any of the 
alternatives would have no impact on 
recreational or commercial fishery 
because the reservoirs would be 
constructed on intermittent and 
ephemeral streams that do not support 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

a fishery.  The predicted changes in 
fish habitat in the Colorado River and 
Willow Creek from flow reductions 
under all the alternatives would result 
in a slight decrease in available fish 
habitat, but are not predicted to 
adversely impact fishing opportunities.  
Projected increases in streamflow to 
East Slope streams from the import of 
water would result in a slight increase 
in available fish habitat.  Predicted 
increases and decreases in flow in 
North St. Vrain Creek under the No 
Action Alternative would result in 
small reductions and improvements in 
fish habitat related to the timing of 
reservoir storage and release.  Changes 
in water levels and water quality in the 
Three Lakes, Carter Lake, and 
Horsetooth Reservoir would not 
impact fishing opportunities. 

8.3. WATER-RELATED 
RECREATION (230.52) 
 
West Slope 

The Colorado River, primarily 
downstream of the Blue River 
confluence, provides two popular 
stretches for kayaking and rafting.  Big 
Gore Canyon is a 9.2-mile reach of 
difficult rapids and the Pumphouse 
reach provides a less technical boating 
opportunity.   
 
Grand Lake, Shadow Mountain 
Reservoir, and Granby Reservoir 
support boating, fishing, nearby 
camping, and hiking.  Windy Gap 
Reservoir provides wildlife viewing 
and picnicking.  The Rockwell and 
Jasper East Reservoir sites have 
limited public recreation.  
 

Impacts to preferred boating flows in 
Big Gore Canyon and Pumphouse 
would be similar to the Proposed 
Action.  Preferred kayaking flows in 
Byers Canyon (>400 cfs) would occur 
about 8 days less per year in 18 years 
out of the 47-year study period. 
 
Predicted effects to aquatic habitat, as 
discussed for Aquatic Resources, are 
not predicted to measurably impact 
sport fishing in the Colorado River or 
Willow Creek.  
 
There would be no change in water 
levels in Grand Lake and Shadow 
Mountain Reservoir that would affect 
recreation.  Granby Reservoir surface 
area in the summer would decrease 
less than 2% on average and boat 
ramps would remain accessible except 
in dry years when water levels could 
drop below the Arapaho Bay boat 
ramp in August. 

Preferred boating flows in Big Gore 
Canyon (850 to 1,250 cfs) would 
average 3 days or less than existing 
conditions in 10 years out of the 47-
year study period.  For the Pumphouse 
reach, preferred boating flows (1,100 
to 2,200 cfs would occur about 1 day 
less per year on average in 15 years 
out of the 47-year study period.  
Preferred kayaking flows in Byers 
Canyon (>400 cfs) would occur about 
12 days less per year in 18 years out of 
the 47-year study period. 
 
Predicted effects to aquatic habitat, as 
discussed for Aquatic Resources, are 
not predicted to measurably impact 
sport fishing in the Colorado River or 
Willow Creek.  
 
There would be no change in water 
levels in Grand Lake and Shadow 
Mountain Reservoir that would affect 
recreation.  Granby Reservoir surface 
area would decrease 6% on average in 
the summer.  Boat ramps would 
remain accessible except in dry years 
when water levels could drop below 
the Arapaho Bay boat ramp in May 
and August, and possibly the Stillwater 
and Sunset boat ramps for a portion of 
the summer. 

Impacts to preferred boating flows in 
Big Gore Canyon and Pumphouse 
would be similar to the Proposed 
Action.  Preferred kayaking flows in 
Byers Canyon (>400 cfs) would occur 
about 11 days less per year in 18 years 
out of the 47-year study period. 
Predicted effects to aquatic habitat, as 
discussed for Aquatic Resources, are 
not predicted to measurably impact 
sport fishing in the Colorado River or 
Willow Creek.  
There would be no change in water 
levels in Grand Lake and Shadow 
Mountain Reservoir that would affect 
recreation.   
Granby Reservoir water levels would 
decrease slightly less than under the 
Proposed Action with similar potential 
effects to boat ramps. 

Impacts to preferred boating flows in 
Big Gore Canyon, Pumphouse, and 
Byers Canyon would be similar to the 
Proposed Action.   
Predicted effects to aquatic habitat, as 
discussed for Aquatic Resources, are 
not predicted to measurably impact 
sport fishing in the Colorado River or 
Willow Creek.  
There would be no change in water 
levels in Grand Lake and Shadow 
Mountain Reservoir that would affect 
recreation.   
Granby Reservoir water levels would 
decrease slightly less than under the 
Proposed Action with similar potential 
effects to boat ramps. 

Impacts to preferred boating flows in 
Big Gore Canyon, Pumphouse, and 
Byers Canyon would be similar to the 
Proposed Action.   
Predicted effects to aquatic habitat, as 
discussed for Aquatic Resources, are 
not predicted to measurably impact 
sport fishing in the Colorado River or 
Willow Creek.  
There would be no change in water 
levels in Grand Lake and Shadow 
Mountain Reservoir that would affect 
recreation.   
Granby Reservoir water levels would 
decrease slightly less than under the 
Proposed Action with similar potential 
effects to boat ramps. 
 

RECREATION 
 
East Slope 

The Big Thompson River, North St. 
Vrain, and St. Vrain provide areas for 
kayaking and fishing.  Smaller East 
Slope streams in the project area 
experience limited fishing use and 
wildlife viewing. 

Kayaking opportunities in North St. 
Vrain Creek below Longmont 
Reservoir would be reduced in July 
when flows drop below 150 cfs.  
Increased flows in the Big Thompson 
River would maintain acceptable 

No effect on North St. Vrain flows or 
kayaking.  Increased flows in the Big 
Thompson River would maintain 
existing kayaking.  Average monthly 
water surface area in Carter Lake 
would decrease less than 1% and 

Similar to the Proposed Action except 
the average monthly water surface 
area at Horsetooth Reservoir would 
decrease less than 1%.  
Jasper East Reservoir could provide 
recreation opportunities if a managing 

Same as Alternative 3.  
Rockwell Reservoir could provide 
recreation opportunities if a managing 
entity is found, although wide 
fluctuations in water levels could 
reduce suitability. 

Same as Alternative 3. 
Dry Creek reservoir could provide 
recreation opportunities similar to 
Chimney Hollow if a managing entity 
is found.  Rockwell Reservoir could 
provide recreation opportunities if a 
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Impact Topic Existing Conditions 

Alternative 1 No Action 
Enlarge Ralph Price Reservoir 

Enlargement of Ralph Price Reservoir 
by 13,000 AF for storage of the City 

of Longmont’s Windy Gap water 

Alternative 2 Proposed Action 
Chimney Hollow Reservoir 

A 90,000 AF Chimney Hollow 
Reservoir with prepositioning to allow 

storage of C-BT water in Chimney 
Hollow 

Alternative 3 
Chimney Hollow Reservoir and 

Jasper East Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Jasper East 
Reservoir 

Alternative 4 
Chimney Hollow Reservoir and 

Rockwell Reservoir 
A 70,000 AF Chimney Hollow 

Reservoir and a 20,000 AF Rockwell 
Reservoir 

Alternative 5 
Dry Creek Reservoir and Rockwell 

Reservoir 
A 60,000 AF Dry Creek Reservoir and 

a 30,000 AF Rockwell Reservoir 

Carter Lake and Horsetooth Reservoir 
are popular boating, fishing, and 
camping areas owned by Reclamation 
and operated by Larimer County.  The 
Chimney Hollow and Dry Creek 
reservoir sites do not currently support 
public recreation.  Ralph Price 
Reservoir is managed by the City of 
Longmont for fishing and hiking. 

kayaking flows.  Recreation at Ralph 
Price Reservoir would be suspended 
for 2 years until construction is 
completed.  Average monthly water 
surface area in Carter Lake would 
decrease less than 1% and Horsetooth 
surface area would not change.  Boat 
ramp access could be reduced in dry 
years. 

Horsetooth surface area would 
decrease up to 5%.  Water levels could 
drop below Horsetooth’s South Bay-
South boat ramp in September, and in 
dry years access to several boat ramps 
could be affected.  Chimney Hollow 
Reservoir would provide day use 
fishing, boating, and hiking 
opportunities with up to 50,000 annual 
visitors. 

entity is found, although wide 
fluctuations in water levels could 
reduce suitability. 

managing entity is found, although 
wide fluctuations in water levels could 
reduce suitability.   

8.4. AESTHETICS (230.53) The existing visual quality at 
alternative reservoir locations is 
generally high because the sites are in 
areas of limited development.  Lands 
are mostly undeveloped with native 
and introduced vegetation.  The 
Chimney Hollow and Dry Creek 
Reservoir sites are in areas with 
limited public access.  West Slope 
reservoir sites are near county roads. 

Visual quality would diminish 
temporarily during construction from 
earthwork, vegetation clearing, dust, 
and traffic.  The visual quality at 
Ralph Price Reservoir would not 
change substantially from existing 
conditions, but an additional 77 acres 
of open water would replace 
forestland. 
Lower summer water levels in Granby 
Reservoir would increase the amount 
of visible shoreline about 108 acres 
more than existing conditions.  Small 
decreases in Carter Lake and 
Horsetooth Reservoir storage are 
unlikely to be noticeable.   
Lower streamflows could potentially 
reduce the visual quality of the 
Colorado River, but for most viewers, 
these changes would not be discernible 
for any of the alternatives. 

Temporary visual impacts during 
construction would be similar to No 
Action.  Chimney Hollow Reservoir 
would be visible primarily from homes 
along the hogback to the east.  The 
dam would be visible from locations to 
the north up to 2.5 miles away 
including Reclamation offices, 
scattered residences, and CR 18E.  The 
relocated transmission line would be 
visible from the lake and homes on the 
hogback.  Because Chimney Hollow 
would remain near full, shoreline 
exposure would be limited. 
Lower summer water levels in Granby 
Reservoir would increase the amount 
of visible shoreline about 270 acres 
more than existing conditions.  Small 
decreases in Carter Lake storage 
would not be noticeable.  Exposed 
shoreline at Horsetooth Reservoir 
would increase less than 73 acres on 
average in the summer. 

Visual effects at Chimney Hollow 
would be similar to the Proposed 
Action, although the dam would be 
about 30 feet lower and slightly less 
visible. 
Jasper East Reservoir and dam would 
be visible from scattered residential 
homes to the west and portions of the 
Arapaho National Recreation Area, as 
well as the relocated CR 40.  
Fluctuations in water levels would 
expose large areas of shoreline, but 
water levels would be highest in the 
summer. 
Lower summer water levels in Granby 
Reservoir would increase the amount 
of visible shoreline about 155 acres 
more than existing conditions.  Small 
decreases in Carter Lake storage 
would not be noticeable.  Exposed 
shoreline at Horsetooth Reservoir 
would increase less than 24 acres on 
average in the summer. 

Visual effects at Chimney Hollow 
would be the same as Alternative 3. 
Rockwell Reservoir dams would be 
visible from the Town of Granby, 
Grand Elk, Granby Ranch, and U.S. 
40.  Views of the reservoir would be 
limited to scattered homes at higher 
elevations. 
Visual effects for Granby Reservoir, 
Carter Lake, and Horsetooth Reservoir 
would be the same as Alternative 3.  

Dry Creek Reservoir would introduce 
a substantial visual change to the 
valley, but there are few observation 
points because most of the area is 
undeveloped.  The dam would be 
visible from several rural roads and 
residences. 
Visual effects of Rockwell Reservoir 
would be similar to Alternative 4, 
although the dams would be slightly 
higher and more visible. 
Visual effects for Granby Reservoir, 
Carter Lake, and Horsetooth Reservoir 
would be the same as Alternative 3. 

8.5. PARKS, NATIONAL AND 
HISTORICAL MONUMENTS, 
NATIONAL SEASHORES, 
WILDERNESS AREAS, RESEARCH 
SITES, AND SIMILAR PRESERVES 
(230.54) 

 No direct effects to Parks, National 
and Historical Monuments, National 
Seashores, Wilderness Areas, research 
sites and similar preserves under any 
of the alternatives. 
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5.1.4. Alternative 3—Chimney Hollow Reservoir and Jasper East Reservoir 
Alternative 3 would involve discharge of fill in wetlands in the dam footprint for Chimney Hollow 

and Jasper East reservoirs.  Additional wetland effects would occur in locations where access roads and 
pipelines cross wetlands and other waters.  Wetlands and other waters in the Chimney Hollow Reservoir 
and Jasper East Reservoir footprints also would be inundated by water storage.  Total permanent and 
temporary effects to the substrate under wetlands and waters at both reservoir sites would be about 35.5 
acres.   

5.1.5. Alternative 4—Chimney Hollow Reservoir and Rockwell/Mueller Creek 
Reservoir 

Alternative 4 would involve discharge of fill in wetlands in the Chimney Hollow Reservoir dam 
footprint and in the Rockwell/Mueller Creek Reservoir dam footprint.  Additional wetland effects would 
occur in locations where access roads and pipelines cross wetlands and other waters.  Wetlands and 
other waters in the Chimney Hollow Reservoir and Rockwell/Mueller Creek Reservoir footprints also 
would be inundated by water storage.  Total permanent and temporary effects to the substrate under 
wetlands and other waters at both reservoir sites would range from 13.3-27.3 acres.   

5.1.6. Alternative 5—Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir 
Alternative 5 would involve discharge of fill in wetlands in the Dry Creek Reservoir dam footprint 

and in the Rockwell/Mueller Creek Reservoir dam footprint.  Additional wetland effects would occur in 
locations where access roads and pipelines cross wetlands and other waters.  Wetlands and other waters 
in the Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir footprints also would be inundated 
by water storage.  Total permanent and temporary effects to the substrate under wetlands and other 
waters at both reservoir sites would range from 20.0 to 35.6 acres.   

5.2. Suspended Particulate Materials/Turbidity (230.21) 

5.2.1. Definition and Types of Possible Effects 
Suspended particulates in the aquatic ecosystem consist of fine-grained mineral particles, usually 

smaller than silt, and organic particles.  Suspended particulates may enter water bodies as a result of 
land runoff, flooding, vegetative and planktonic breakdown, resuspension of bottom sediments, and 
human activities including dredging and filling.  Particulates may remain suspended in the water column 
for variable periods of time as a result of such factors as agitation of the water mass, particulate specific 
gravity, particle shape, and physical and chemical properties of particle surfaces.   

The discharge of dredge or fill material can result in greatly elevated levels of suspended particulates 
in the water column for varying lengths of time.  These new levels may reduce light penetration and 
lower the rate of photosynthesis and the primary productivity of an aquatic area if they last long enough.  
Sight dependent species may suffer reduced feeding ability leading to limited growth and lowered 
resistance to disease if high levels of suspended particulates persist.  The biological and the chemical 
content of the suspended material may react with the dissolved oxygen in the water, which can result in 
oxygen depletion.  Toxic metals and organics, pathogens, and viruses absorbed or adsorbed to fine-
grained particulates in the material may become biologically available to organisms either in the water 
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column or on the substrate.  Significant increases in suspended particulate levels create turbid plumes 
that are highly visible and aesthetically displeasing.  The extent and persistence of these adverse impacts 
caused by discharges depend upon the relative increase in suspended particulates above the amount 
occurring naturally; the duration of the higher levels; the current patterns, water level, and fluctuations 
present when such discharges occur; the volume, rate, and duration of the discharge; particulate 
deposition; and the seasonal timing of the discharge. 

The Water Quality section of the WGFP FEIS (Reclamation 2011) contains information on the 
estimated effects to suspended particulates.  Additional information is found in the Water Resource 
Technical Report (ERO and Boyle 2007), the Stream Water Quality Technical Report (ERO and AMEC 
2008), and the Lake and Reservoir Water Quality Report (AMEC 2008). 

5.2.2. Suspended Particulate Effects Common to All Alternatives 
All of the alternatives would result in additional diversions from the Colorado River at Windy Gap 

Reservoir with delivery to Granby Reservoir.  Alternatives 3, 4, and 5 could also take delivery of 
Colorado River diversions to new Jasper East and Rockwell/Mueller Creek reservoirs before delivery to 
Granby Reservoir.  Sediment concentrations in the Colorado River fluctuate and are generally highest 
during high flows.  Total suspended solids (TSS) in Granby Reservoir are not predicted to change under 
the No Action Alternative, but are estimated to increase 4.3 percent under all the action alternatives.  
TSS is estimated to increase about 5 percent in Shadow Mountain Reservoir under all the alternatives.  
There would be no change in TSS in Grand Lake under the No Action Alternative and Alternative 5, but 
TSS is estimated to increase 5.6 percent under Alternatives 2, 3, and 4.  Suspended particulate 
concentrations may become elevated in the Three Lakes (Granby Reservoir, Shadow Mountain 
Reservoir, and Grand Lake) under Alternatives 3, 4, and 5 when the Jasper East or Rockwell/Mueller 
Creek reservoirs are drawn down rapidly or contain low volumes of stored water that are pumped to 
Granby Reservoir.   

Delivery of Windy Gap water through the C-BT system to Carter Lake and Horsetooth Reservoir 
would generally have low suspended particulates under all the alternatives. 

5.2.3. Alternative 1—No Action 
The water used to fill the enlarged Ralph Price Reservoir would come from additional capture and 

storage of North St. Vrain Creek in exchange for Windy Gap deliveries to the St. Vrain River.  North St. 
Vrain Creek water is of a high quality with low suspended particulates.  Suspended particulates 
concentrations in the reservoir could be elevated from erosion of newly inundated shoreline.  Windy 
Gap water deliveries to St. Vrain Creek via the C-BT system to replace water stored in Ralph Price 
Reservoir is generally of high quality with low suspended particulate concentrations similar to existing 
conditions. 

5.2.4. Alternative 2—Chimney Hollow Reservoir (Proposed Action) 
Water delivery to Chimney Hollow Reservoir through the C-BT system would be low in suspended 

particulates.  Because water levels in the reservoir would remain near full most of the time and the 
watershed source area to the reservoir is small, suspended particulate concentrations would be low. 
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5.2.5. Alternative 3—Chimney Hollow Reservoir and Jasper East Reservoir 
Water delivery to Chimney Hollow Reservoir through the C-BT system would be low in suspended 

particulates.  Greater water level fluctuations in Chimney Hollow Reservoir would increase the potential 
for particulate suspension compared to Alternative 2.  The watershed source area to the reservoir is 
small and would contribute a minor quantity of sediment to the reservoir. 

Water levels in Jasper East Reservoir would fluctuate substantially increasing the potential for 
suspension or re-suspension of sediments.  The watershed source area to the reservoir is small and 
would contribute a minor quantity of sediment to the reservoir. 

5.2.6. Alternative 4—Chimney Hollow Reservoir and Rockwell/Mueller Creek 
Reservoir 

Suspended sediment effects at Chimney Hollow Reservoir would be the same as Alternative 3. 

Water levels in Rockwell/Mueller Creek Reservoir would fluctuate substantially increasing the 
potential for suspension or re-suspension of sediments.  The watershed source area to the reservoir is 
small and would contribute a minor quantity of sediment to the reservoir. 

5.2.7. Alternative 5—Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir 
Water delivery to Dry Creek Reservoir through the C-BT system would generally be low in 

suspended particulates.  Water level fluctuations in the reservoir would result in some shoreline erosion 
and the potential for suspension of sediment.  The watershed source area to the reservoir is small and 
would contribute a minor quantity of sediment to the reservoir. 

5.3. Water (230.22) 

5.3.1. Definition and Types of Possible Effects 
Water is the part of the aquatic ecosystem in which organic and inorganic constituents are dissolved 

and suspended.  It constitutes part of the liquid phase and is contained by the substrate.  Water forms 
part of a dynamic aquatic life-supporting system. Water clarity, nutrients and chemical content, physical 
and biological content, dissolved gas levels, pH, and temperature contribute to its life-sustaining 
capabilities. 

The discharge of dredged or fill material can change the chemistry and the physical characteristics of 
the receiving water at a disposal site through the introduction of chemical constituents in suspended or 
dissolved form. 

Changes in the clarity, color, odor, and taste of water and the addition of contaminants can reduce or 
eliminate the suitability of water bodies for populations of aquatic organisms, and for human 
consumption, recreation, and aesthetics.  The introduction of nutrients or organic material to the water 
column as a result of the discharge can lead to a high biochemical oxygen demand (BOD), which in turn 
can lead to reduced dissolved oxygen, thereby potentially affecting the survival of many aquatic 
organisms.  Increases in nutrients can favor one group of organisms such as algae to the detriment of 
other more desirable types such as submerged aquatic vegetation, potentially causing adverse health 
effects, objectionable tastes and odors, and other problems.   
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The Water Quality section of the WGFP FEIS (Reclamation 2011) contains detailed information 
about the estimated effects on water quality.  Additional information is found in the Stream Water 
Quality Technical Report (ERO and AMEC 2008), the Lake and Reservoir Water Quality Technical 
Report (AMEC 2008), and the Upper Colorado Dynamic Temperature Modeling Report (Hydros 2011). 

5.3.2. Water Quality Effects by Stream and Reservoir 
Colorado River.  Water quality effects to the Colorado River resulting from flow changes would be 

similar under all of the action alternatives, because the flow changes would be similar.  The No Action 
Alternative would have less impact on water quality because less water would be diverted from the 
Colorado River.  All alternatives would result in an increase in Colorado River stream temperature 
below Windy Gap Reservoir.  Specific conductivity would increase below the Williams Fork and 
dissolved oxygen would decrease slightly at minimum streamflows.  Ammonia and inorganic 
phosphorus concentrations would increase for all alternatives.  Water quality standards would be met 
with the exception of an increased potential for exceeding the chronic and acute temperature standards 
during periods of low flow and dropping below the dissolved oxygen standard in portions of the 
Colorado River during low flow. 

Willow Creek.  Willow Creek would see a slight reduction in water temperature and a slight 
increase in the concentration of ammonia, iron, and copper under all the alternatives.  Water quality 
standards would be met under all alternatives. 

Granby Reservoir.  All of the alternatives result in an increase in total phosphorus concentrations 
and no change in Secchi-disk depth (clarity) or trophic state in Granby Reservoir.  The No Action and 
Proposed Action alternatives would have an increase in total nitrogen concentrations and the other 
alternatives a slight decrease.  Average chlorophyll a concentrations would increase under the Proposed 
Action and remain the same for other alternatives.  Dissolved oxygen concentrations would decrease 
under the No Action and the Proposed Action alternatives and remain unchanged for other alternatives.  
Dissolved oxygen concentrations in the hypolimnion and manganese concentrations, which currently 
exceed water quality standards would continue to exceed standards.  Temperature would not change 
under any of the alternatives. 

Shadow Mountain Reservoir.  Total phosphorus concentrations would increase under all the 
alternatives in Shadow Mountain Reservoir.  Total nitrogen would increase under the No Action 
Alternative and Alternatives 2 and 3 and decrease for Alternatives 4 and 5.  Chlorophyll a would 
increase under Alternatives 1 to 3 and would not change for Alternatives 4 and 5.  None of the 
alternatives would affect Secchi disk depth or the trophic state of the reservoir.  Dissolved oxygen would 
decrease under the Proposed Action alternative and would not change under other alternatives.  The 
lower dissolved oxygen concentration for the Proposed Action alternative indicates the manganese water 
quality standard may not be met, similar to existing conditions.  Temperature and water quality 
standards for other parameters would continue to be met under all alternatives. 

Grand Lake.  Total phosphorus is estimated to increase under all the alternatives in Grand Lake.  
Total nitrogen would increase under No Action and the Proposed Action and would decrease for 
Alternatives 3 to 5.  Average chlorophyll a is estimated to increase for all alternatives.  Secchi-disk 
depth would decrease for all alternatives except Alternative 5.  There would be no change in trophic 
status for any of the alternatives.  Dissolved oxygen concentrations would decrease for all alternatives, 
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which would result in continued exceedance of the manganese standard.  Temperature and water quality 
standards for other parameters would continue to be met under all alternatives. 

Jasper East Reservoir.  Jasper East Reservoir, which is a feature of Alternative 3, is predicted to be 
oligotrophic to mesotrophic.  Water quality in a newly constructed Jasper East Reservoir would 
generally be good, but would have higher total phosphorus concentrations and similar nitrogen 
concentrations compared to the Three Lakes reservoirs.  Chlorophyll a concentrations would be lower 
than the Three Lakes and Secchi-disk would be greater. 

Big Thompson River.  Additional deliveries of Windy Gap water to the Big Thompson River below 
Lake Estes would result in a slight increase in nitrogen and phosphorus concentrations under all 
alternatives.  All of the alternatives would result in a slight decrease in ammonia concentrations below 
the Loveland Wastewater Treatment Plant (WWTP) and an increase in copper.  No exceedance of water 
quality standards is predicted for any of the alternatives. 

North St. Vrain Creek.  Increases and decreases in stream temperature and dissolved oxygen below 
Ralph Price Reservoir would occur depending on monthly flow changes under the No Action 
Alternative. 

St. Vrain Creek.  Minimal effects to St. Vrain water quality between the confluence with North St. 
Vrain Creek and the St. Vrain Supply Canal under the No Action Alternative are predicted.  St. Vrain 
Creek below the Longmont WWTP would experience increased discharges from Windy Gap return 
flows resulting in an increase in ammonia and iron concentrations and a decrease in manganese 
concentration under all the alternatives.  No exceedance of water quality standards is predicted. 

Big Dry Creek.  Additional WWTP discharges for all alternatives below the Broomfield WWTP 
would result in an increase in ammonia concentrations that could increase the potential for exceedance 
of the water quality standard, which occurs occasionally under current conditions.  Iron and manganese 
concentrations would go down under all alternatives. 

Coal Creek.  All the alternatives would result in higher streamflow and ammonia concentrations 
below Superior, Louisville, Lafayette, and Erie WWTPs.  The potential for exceedance of the ammonia 
standard is possible during low flows. 

Cache la Poudre River.  Ammonia and copper concentrations in the Cache la Poudre River below 
the Greeley WWTP would increase under all the alternatives.  No exceedance of water quality standards 
is projected. 

Carter Lake.  Total phosphorus and total nitrogen would increase under all the alternatives.  
Chlorophyll a would increase under the No Action Alternative, the Proposed Action alternative, and 
Alternative 5 and would not change for Alternatives 3 and 4.  All alternatives would result in a decrease 
in Secchi-disk depth, but there would be no change in trophic status or temperature.  Dissolved oxygen 
is likely to decrease with potential for an increase in manganese levels; the Proposed Action alternative 
would have the greatest effect.  No exceedance of water quality standards is likely for any of the 
alternatives. 

Horsetooth Reservoir.  Total phosphorus, total nitrogen, and chlorophyll a concentrations would 
increase under all the alternatives.  Secchi-disk depth would decrease for the Proposed Action 
alternative and would not change for other alternatives.  There would be no change in the trophic status 
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of the reservoir under any of the alternatives.  All alternatives may slightly reduce dissolved oxygen 
concentrations, which would result in continued exceedance of the manganese standard.   

New Reservoir Sites.  Construction of new reservoirs at Chimney Hollow, Dry Creek, Jasper East, 
or Rockwell/Mueller Creek would inundate and fill the existing ephemeral or intermittent streams.  
Water quality below the dams would be similar to that described for each of the new reservoirs as 
describe below. 

Chimney Hollow Reservoir and Dry Creek Reservoirs.  The water quality of both reservoirs 
would be similar.  Both reservoirs are predicted to be oligotrophic and would not exceed water quality 
standards. 

Rockwell/Mueller Creek Reservoir.  Water quality in Rockwell/Mueller Creek Reservoir would be 
similar to Jasper East Reservoir under Alternatives 4 and 5. 

5.4. Current Patterns and Water Circulation (230.23) 

5.4.1. Definition and Types of Possible Effects 
Current patterns and water circulation are the physical movements of water in the aquatic ecosystem. 

Currents and circulation respond to natural forces as modified by basin shape and cover, physical and 
chemical characteristics of water strata and masses, and energy dissipating factors. 

The discharge of dredged or fill material can modify current patterns and water circulation by 
obstructing flow, changing the direction or velocity of water flow and circulation, or otherwise changing 
the dimensions of a water body.  As a result, adverse changes can occur in: location, structure, and 
dynamics of aquatic communities; shoreline and substrate erosion and deposition rates; the deposition of 
suspended particulates; the rate and extent of mixing of dissolved and suspended components of the 
water body; and water stratification.   

The Surface Water Hydrology and Stream Morphology and Floodplain sections of the WGFP FEIS 
(Reclamation 2011) contain information about the estimated changes in streamflow that would occur 
under the various alternatives and effects to stream morphology.  Additional details are found in the 
Water Resource Technical Report (ERO and Boyle 2007). 

5.4.2. Effects Similar for all Alternatives 
All of the alternatives would result in additional pumping of water from the Colorado River at the 

existing Windy Gap Reservoir.  No new water diversions or structures are required.  Water diversions 
would result in a change in the volume and velocity of flows downstream from Windy Gap Reservoir 
primarily during May and June.  Water pumped from Windy Gap Reservoir would be delivered to 
Granby Reservoir under all the alternatives and under Alternatives 3, 4, and 5 could also be delivered to 
new West Slope reservoirs prior to delivery to Granby Reservoir.  The frequency of 2-year peak 
discharges at Hot Sulphur Springs would occur about 1 percent less than under existing conditions under 
all the alternatives.  Channel maintenance flows would also occur about 1 percent less under the 
alternatives.  The sediment transport rate of the Colorado River would still exceed the sediment supply 
and no aggradation of the channel is likely.  A reduction in spills from Granby Reservoir would also 
affect flows in the Colorado River above the Windy Gap Reservoir.  Granby Reservoir spills under all 
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the alternatives would continue to provide flows sufficient to maintain channel capacity, provide 
periodic scouring, and sediment transport. 

All alternatives would continue to result in transbasin diversions from the West Slope through the 
existing C-BT system and delivery to WGFP Participants on the East Slope in the same manner as 
currently occurs.  Additional deliveries from the Adams Tunnel to the Big Thompson River below Lake 
Estes would be relatively small and are unlikely to affect channel morphology under any of the 
alternatives.  The additional return flows to East Slope streams below Participant WWTPs on the Big 
Thompson River, St. Vrain Creek, Coal Creek, and Big Dry Creek are not expected to materially affect 
stream morphology or sediment transport because flows would be well within historical flows and the 
channel forming processes of these streams are already highly modified in the urban environment. 

Construction of new reservoirs at Chimney Hollow, Dry Creek, Jasper East, or Rockwell/Mueller 
Creek would capture water from the existing ephemeral and intermittent streams, but would release 
water below the dam similar to current flows.   

5.4.3. Alternative 1—No Action 
Alternative 1 requires an exchange of Windy Gap water for North St. Vrain water captured in the 

enlarged Ralph Price Reservoir.  This would result in a change in flows in North St. Vrain Creek and St. 
Vrain Creek below the reservoir until the water is replaced at Lyons from the St. Vrain Supply Canal.  
The volume of flow changes are well within the historical range of flows and would not substantially 
affect stream morphology in North St. Vrain or St. Vrain Creek.  Enlargement of Ralph Price Reservoir 
would increase reservoir storage capacity by 13,000 AF, but would not substantially change current 
patterns and water circulation. 

5.5. Normal Water Fluctuations (230.24) 

5.5.1. Definition and Types of Possible Effects 
Normal water fluctuations in a natural aquatic system consist of daily, seasonal, and annual tidal and 

flood fluctuations in water level.  Biological and physical components of such a system are either 
attuned to or characterized by these periodic water fluctuations. 

The discharge of dredge or fill material can alter the normal water-level fluctuation pattern of an 
area, resulting in prolonged periods of inundation, exaggerated extremes of high and low water, or a 
static nonfluctuating water level.  Such water level modifications may change salinity patterns, alter 
erosion or sedimentation rates, aggravate water temperature extremes, and upset the nutrient and 
dissolved oxygen balance of the aquatic ecosystem.  In addition, these modifications can alter or destroy 
communities and populations of aquatic animals and vegetation; induce populations of nuisance 
organisms; modify habitat; reduce food supplies; restrict movement of aquatic fauna; destroy spawning 
areas; and change adjacent, upstream, and downstream areas. 

The Surface Water Hydrology section of the WGFP FEIS (Reclamation 2011) contains detailed 
information about the estimated changes in streamflow and water storage that would occur under the 
alternatives.  Additional information is found in the Water Resource Technical Report (ERO and Boyle 
2007).  The Stream Water Quality Technical Report (ERO and AMEC 2008) and the Lake and 
Reservoir Water Quality Technical Report (AMEC 2008) contain detailed information about potential 
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effects to water quality.  The Vegetation Resources Technical Report contains detailed information 
about potential effects to wetlands and riparian resources along the Colorado River, Willow Creek, and 
East Slope streams.  The Wildlife Resources Technical Report (ERO 2007b) and Aquatic Resource 
Technical Report (Miller Ecological 2010) contain information about potential effects to aquatic fauna 
and threatened and endangered species. 

5.5.2. Alternative Effects 
Dredge and fill activities associated with new reservoir and dam construction and the associated 

inundation of the channels would directly impact existing periodic flows of these ephemeral and 
intermittent streams.  New reservoirs would fluctuate according to specific operating conditions.  
Chimney Hollow Reservoir water levels would fluctuate the least under the Proposed Action alternative.  
Chimney Hollow Reservoir in Alternatives 3 and 4 and Dry Creek Reservoir in Alternative 5 would 
have moderate seasonal levels of fluctuation.  Jasper East Reservoir and Rockwell/Mueller Creek 
Reservoir would fluctuate substantially throughout the year and from year to year. 

Indirect effects of the discharge of fill material associated with dam construction result in a change 
in streamflow and reservoir levels at other locations.  All of the alternatives would result in a change in 
flows in the Colorado River below Windy Gap Reservoir, as well as below Granby Reservoir.  The 
majority of flow reductions would occur during May and June, but could occur from April to August.  
The largest percent reduction in flow below Windy Gap Reservoir would occur in July.  Colorado River 
flow below Windy Gap Reservoir in July would decrease from about 20 percent for the No Action 
Alternative to 23 percent for the Proposed Action alternative, and 28 percent for Alternatives 3, 4, and 5.  
There would be no change in Colorado River flow from existing conditions during dry years as a result 
of the WGFP.  Colorado River diversions would reduce the potential for flooding downstream of Windy 
Gap Reservoir.  All of the alternatives would also result in a reduction in streamflow for Willow Creek 
below Willow Creek Reservoir.  The largest volume change in Willow Creek would be in June and the 
greatest percentage change in July. 

Water levels in Granby Reservoir, Carter Lake, and Horsetooth Reservoir would be lower under all 
the alternatives.  The greatest fluctuation in water levels would occur under the Proposed Action 
alternative.  Water levels in Shadow Mountain Reservoir and Grand Lake would not change for any 
alternative. 

All of the alternatives would result in increased streamflows on the East Slope at several locations.  
The Big Thompson River below Lake Estes would receive additional deliveries of Windy Gap water, 
and streams below Participant WWTPs would have increased discharges from Windy Gap return flows 
following municipal use.  Predicted small changes in East Slope streamflow would slightly increase the 
potential for flooding, but the flow increases would generally be small relative to existing flows. 

5.6. Salinity Gradients (230.25) 
Salinity gradients form where salt water from the ocean meets and mixes with fresh water from land.  

The project area is not located in or near an ocean; therefore, salinity gradients would not be affected 
by the Project. 
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6. POTENTIAL IMPACTS ON BIOLOGICAL CHARACTERISTICS OF THE 
AQUATIC ECOSYSTEM (SUBPART D) 

6.1. Threatened, Endangered, and Candidate Species (230.30) 

6.1.1. Definition and Types of Possible Effects 
An endangered species is a plant or animal in danger of extinction throughout all or a significant 

portion of its range.  A threatened species is one in danger of becoming an endangered species in the 
foreseeable future throughout all or a significant portion of its range.  The major potential impacts on 
threatened or endangered species from the discharge of dredged or fill material include covering or 
otherwise directly killing a species, the impairment or destruction of habitat, and facilitating 
incompatible activities. 

The Threatened and Endangered Species section of the WGFP FEIS (Reclamation 2011) contains 
information about threatened and endangered species that could be affected by the alternatives.  
Additional detailed information is found in the Vegetation Resources Technical Report (ERO 2007a), 
Wildlife Resources Technical Report (ERO 2007b), and Aquatic Resource Technical Report (Miller 
Ecological 2010).  

6.1.2. All Alternatives 
Impacts to the endangered species in the Colorado River were originally addressed in the 1981 FWS 

Biological Opinion for the original Windy Gap Reservoir based on an estimated average annual 
diversion of 57,300 AF.  A Recovery Implementation Program for Endangered Fish Species in the 
Upper Colorado River Basin was initiated on January 22, 1988.  The Recovery Program was intended to 
be the reasonable and prudent alternative for individual projects to avoid the likelihood of jeopardy to 
endangered fish from depletions in the Upper Colorado River Basin.  A Section 7 agreement was 
implemented on October 15, 1993 by Recovery Program participants.  Incorporated in this agreement is 
a Recovery Implementation Program Recovery Action Plan (RIPRAP), which identifies actions 
currently believed to be required to recover the endangered fish.  On December 20, 1999, the Service 
issued a final programmatic biological opinion (PBO) for Reclamation’s Operation and Depletions, 
Other Depletions, and Funding and Implementation of Recovery Program Actions in the Upper 
Colorado River above the Confluence with the Gunnison River.  The Service determined that projects 
that fit under the umbrella of the Colorado River PBO would avoid the likelihood of jeopardy and/or 
adverse modification of critical habitat for depletion impacts. 

Reclamation reinitiated consultation with the Service because the stream depletions associated with 
the Preferred WGFP Alternative would adversely impact bonytail chub, Colorado pikeminnow, 
humpback chub, and razorback sucker.  The Service issued a biological opinion on February 12, 2010 
for the Preferred Alternative (Appendix D of the FEIS).  The biological opinion determined that the 
original Windy Gap Project meets the criteria for coverage under the PBO because a Recovery 
Agreement was signed by the Subdistrict in March 2000 and the depletions existed when the Recovery 
Program was initiated.  Because it was not a new depletion, no additional fees were submitted for 
compliance with the PBO.  Hydrologic modeling for the PBO determined that the existing average 
annual depletions caused by the Windy Gap Project between 1981 and 1999 was 18,779 AF.  The 
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proposed WGFP would cause an additional average annual depletion of 21,317 AF/year.  The average 
annual water depletion from the Colorado River as a result of the Windy Gap Project, including the 
additional depletions of the proposed WGFP, would be an estimated 40,096 AF/year.  

In order for the WGFP to rely on the Recovery Program to offset the new average annual depletions 
of 21,317 AF, the Subdistrict would need to make a monetary contribution for water depletions greater 
than 100 AF to help fund their share of the costs of recovery actions.  The Subdistrict would pay a one-
time depletion fee prior to construction of the project at the appropriate rate per acre-foot in the year of 
payment.  At 2010 rates of $18.99/AF, the cost for increased depletions of 21,317 AF for the Proposed 
Action would be $404,809.83. 

The No Action Alternative and Alternative 3 would have no effect on other threatened or 
endangered species.  Construction of Rockwell/Mueller Creek Reservoir (Alternatives 4 and 5) may 
affect, but is unlikely to adversely affect lynx. 

6.2. Fish, Crustaceans, Mollusks, and Other Aquatic Organisms 
(230.31) 

6.2.1. Definition and Types of Possible Effects 
Aquatic organisms in the food web include a variety of plant and animal species.  The discharge of 

dredge or fill material can variously affect populations of fish, crustaceans, mollusks, and other food 
web organisms through the release of contaminants that adversely affect adults, juveniles, larvae, or 
eggs, or result in the establishment or proliferation of an undesirable competitive species at the expense 
of the desired species. 

The Aquatic Resources section of the WGFP FEIS (Reclamation 2011) provides information on the 
estimated effects to fish and aquatic life.  Additional information is found in the Aquatic Resource 
Technical Report (Miller Ecological 2010).   

6.2.2. Alternative Effects 
Construction of new reservoirs (Chimney Hollow, Jasper East, and Rockwell/Mueller Creek) under 

the action alternatives would have no direct effects on fish because the reservoirs would not be 
constructed on perennial drainages.  Portions of Dry Creek at the Dry Creek Reservoir site support 
minnows and aquatic invertebrates that would be impacted by reservoir construction.  These drainages 
may support other aquatic invertebrates or insects.  The new reservoirs as well as enlargement of Ralph 
Price Reservoir under the No Action Alternative would provide habitat for establishing fish and other 
aquatic organisms.  Chimney Hollow Reservoir under the Proposed Action alternative may be managed 
to support a sport fishery.  This also may occur under other alternatives and reservoir sites if a managing 
entity is found.  Suitability of Jasper East Reservoir and Rockwell/Mueller Creek Reservoir for 
establishing a sport fishery may be difficult because of fluctuations in water levels. 

Effects to fish and other aquatic life are possible in the Colorado River from the changes in 
streamflow.  All of the alternatives would result in a decrease in fish habitat below Windy Gap 
Reservoir.  Overall, the modeled changes in fish habitat in the Colorado River for all alternatives 
indicate the most substantial changes in habitat would occur between Windy Gap Reservoir and the 
confluence with the Williams Fork River in both average and wet years.  For the remainder of the 
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Colorado River downstream of the Williams Fork, a reduction in habitat also would occur in average or 
wet years, but would not result in a substantial change (<15 percent) from existing conditions.    

The largest reductions in fish habitat would occur during August of average and wet years when 
Windy Gap diversions occur.  The hydrologic model indicates that WGFP diversions of more than 100 
AF in August would increase from 6 times in the 47-year hydrologic modeling period to 15 times.  
Actual WGFP pumping in August is likely to be less because new reservoirs would typically be close to 
full in years when the WGFP diversions are in priority in August and the cost of pumping is high for the 
limited water that is available.  Adult rainbow trout would have the largest reduction of all species and 
life stages.  Fall spawning brown trout or spring spawning rainbow trout would not be affected by 
Windy Gap diversions.   

The predicted flow regime in the Colorado River as a result of the No Action Alternative and action 
alternatives would still include the components for stream health, but at lower levels than existing 
conditions or the native natural flows that were present prior to settlement and human influence.  Peak 
flows that exceed bankfull volumes on a regular basis and predicted future flow regimes would continue 
to provide the necessary conditions to create and maintain channel morphology and aquatic habitat.  In 
addition, a range of channel maintenance flows would provide the conditions to maintain riparian 
habitat.  Modeled baseflows under all alternatives would maintain benthic invertebrate populations.  
Sediment transport capacity of the Colorado River would still exceed the available sediment supply.  
Colorado River flows would continue to regularly move medium-sized gravels for trout spawning 
habitat.  Winter flows, combined with the habitat created by periodic high-flow events, would continue 
to provide refuge habitat during winter conditions.  Projected increases in the exceedance of chronic and 
acute stream temperature standards under the alternatives would increase the stress on fish populations, 
although predicted exceedances as a result of the WGFP would occur only in about 4 out of 15 years, 
assuming very warm July and August air temperatures.  Increased stream temperature, particularly the 
acute DM temperatures, has the greatest potential for affecting trout species in the Colorado River 
between Windy Gap Reservoir and the Williams Fork. 

No adverse effect to fish or aquatic organisms is predicted for the Three Lakes as a result of changes 
in reservoir storage or water quality for any of the alternatives. 

Projected increases in flow in the Big Thompson River, St. Vrain Creek, Big Dry Creek, and Coal 
Creek would slightly enhance fish habitat under all alternatives.  A slight reduction in fish habitat in 
North St. Vrain and St. Vrain Creek above Lyons is possible with reduced flow in some summer months 
under the No Action Alternative; however, higher flows in the fall and winter would benefit fish habitat.  
Predicted changes in reservoir storage and water quality in Carter Lake and Horsetooth Reservoir would 
not adversely impact fish habitat under all alternatives.  A larger Ralph Price Reservoir under the No 
Action Alternative would slightly benefit fish. 

6.3. Impacts on Other Wildlife (230.32) 

6.3.1. Definition and Types of Possible Effects 
Wildlife associated with aquatic ecosystems are resident and transient mammals, birds, reptiles, and 

amphibians.  The discharge of dredged or fill material can result in the loss or change of breeding and 
nesting areas, escape cover, travel corridors, and preferred food sources for resident and transient 
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wildlife species associated with the aquatic ecosystem.  These adverse impacts upon wildlife habitat 
may result from changes in water levels, water flow and circulation, salinity, chemical content, and 
substrate characteristics and elevation.  Increased water turbidity can adversely affect wildlife species 
that rely upon sight to feed, and disrupt the respiration and feeding of certain aquatic wildlife and food 
chain organisms.  The availability of contaminants from the discharge of dredged or fill material may 
lead to the bioaccumulation of such contaminants in wildlife.  Changes in such physical and chemical 
factors of the environment may favor the introduction of undesirable plant and animal species at the 
expense of resident species and communities.  In some aquatic environments, lowering plant and animal 
species diversity may disrupt the normal functions of the ecosystem and lead to reductions in overall 
biological productivity. 

The Wildlife section of the WGFP FEIS (Reclamation 2011) describes potential direct and indirect 
effects to wildlife that could result from the alternatives.  The Wildlife Resources Technical Report 
(ERO 2007b) provides additional details. 

6.3.2. Alternative Effects 
Reservoir and dam construction for any of the new reservoirs would fill or inundate riparian and 

wetland habitat present along the ephemeral and intermittent drainages where these reservoirs are 
located.  This would result in the loss of suitable habitat for a variety of migratory birds, amphibians, 
and reptiles.  Chimney Hollow and Dry Creek reservoirs would support development of riparian 
vegetation for wildlife because reservoir levels would remain fairly stable.  Chimney Hollow Reservoir 
under the Proposed Action alternative has the greatest potential for creating shoreline wildlife habitat 
because it would have the least fluctuation in water levels.  Jasper East Reservoir and Rockwell/Mueller 
Creek Reservoir are unlikely to develop substantial riparian vegetation development and wildlife habitat 
because of wide fluctuations in water levels.  All of the reservoirs would create additional waterfowl and 
water bird habitat.  New reservoirs may also support foraging habitat for osprey and bald eagles. 

All action alternatives would result in reduced flows in the Colorado River downstream of Granby 
Reservoir and in Willow Creek downstream of Willow Creek Reservoir (ERO and Boyle 2007).  These 
reduced flows are not anticipated to cause a loss of riparian or wetland vegetation and hence would not 
adversely impact wildlife habitat bordering streams.  Likewise, predicted fluctuations in existing 
reservoir water levels is not expected to adversely impact the limited adjacent riparian vegetation that 
support wildlife. 

Minor increases in East Slope streamflow, under all the alternatives, are unlikely to substantially 
change stream channel characteristics or vegetation composition; hence, existing wildlife habitat values 
are unlikely to change.  

7. POTENTIAL IMPACTS ON SPECIAL AQUATIC SITES (SUBPART E) 
The estimated effect to special aquatic sites are discussed in the Aquatic Resource section of the 

WGFP FEIS (Reclamation 2011) and the Vegetation Resources Technical Report (ERO 2007a). 
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7.1. Sanctuaries and Refuges (230.40) 

7.1.1. Definition and Types of Possible Effects 
Sanctuaries and refuges consist of areas designated under state and federal laws or local ordinances 

to be managed principally for the preservation and use of fish and wildlife resources.  Sanctuaries and 
refuges may be affected by discharges of dredged or fill material that disrupt the breeding, spawning, 
migratory movements, or other critical life requirements of resident or transient fish and wildlife 
resources; create unplanned, easy and incompatible human access to remote aquatic areas; create the 
need for frequent maintenance activity; result in the establishment of undesirable competitive species of 
plants and animals; change the balance of water and land areas needed to provide cover, food, and other 
fish and wildlife habitat requirements in a way that modifies sanctuary or refuge management practices. 

7.1.2. Alternative Effects 
None of the alternatives would result in direct impacts to sanctuaries or wildlife areas.  All of the 

alternatives would result in a change in Colorado River streamflow through portions of the Colorado 
Division of Wildlife Hot Sulphur Springs SWA and Kemp-Breeze SWA.  Access or use of these SWAs 
would not be impacted. 

7.2. Wetlands (230.41) 

7.2.1. Definition and Types of Possible Effects 
Wetlands consist of areas that are inundated or saturated by surface or ground water at a frequency 

and duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions.  The discharge of dredged or fill 
material in wetlands is likely to damage or destroy habitat and adversely affect the biological 
productivity of wetlands ecosystems by smothering, by dewatering, by permanently flooding, or by 
altering substrate elevation or periodicity of water movement.  The addition of dredged or fill material 
may destroy wetland vegetation or result in advancement of succession to dry land species.  It may 
reduce or eliminate nutrient exchange by a reduction of the system's productivity, or by altering current 
patterns and velocities.  Disruption or elimination of the wetland system can degrade water quality by 
obstructing circulation patterns that flush large expanses of wetland systems, by interfering with the 
filtration function of wetlands, or by changing the aquifer recharge capability of a wetland.  Discharges 
can also change the wetland habitat value for fish and wildlife.  When disruptions in flow and circulation 
patterns occur, apparently minor loss of wetland acreage may result in major losses through secondary 
impacts.  Discharging fill material in wetlands as part of municipal, industrial or recreational 
development may modify the capacity of wetlands to retain and store floodwaters and to serve as a 
buffer zone shielding upland areas from wave actions, storm damage and erosion.   

The Wetland section of the WGFP FEIS (Reclamation 2011) and the Vegetation Resources 
Technical Report (ERO 2007a) contain more information on the estimated wetland impacts.   

7.2.2. Summary of Effects to Wetlands and Other Waters 
The permanent and temporary effects to wetlands and other waters for the alternatives are 

summarized in Table C-2.  A discussion of effects by alternative follows. 
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Table C-2.  Summary of effects to wetlands and other waters by alternative. 

Wetlands and 
Other Waters 

Alternative 1 
No Action 

Alternative 2 
Proposed Action Alternative 3 Alternative 4 Alternative 5 

Wetlands      
   Permanent 0.3 1.6 22.7 4.5-15.1 9.2–21.8 
   Temporary — 0.1 4.9 2.1-5.1 2.3–5.3 
   Total 0.3 1.7 27.6 6.6-20.2 11.0–27.1 
Other Waters      
   Permanent 0.1 1.3 7.6 4.9 6.5 
   Temporary — 0.1 0.3 1.8 2.0 
   Total 0.1 1.4 7.9 6.7 8.5 
TOTAL 0.4 3.1 35.5 13.3—26.9 19.5–35.6 

 

7.2.3. Alternative 1—No Action Alternative 
Enlargement of Ralph Price Reservoir under the No Action Alternative would inundate about 0.3 

acre of wetlands around the existing shoreline and at stream inlets (Table C-2).  At the North St. Vrain 
Creek inlet and inlets of other small tributaries to the reservoir, about 0.1 acre of waters would be 
inundated with a higher reservoir water level.  Additional effects to waters and wetlands are possible 
depending on final design for the dam enlargement. 

7.2.4. Alternative 2—Chimney Hollow Reservoir (Proposed Action) 
The Proposed Action alternative would result in a permanent impact to 1.6 acres of wetlands from 

dam construction and facility construction, as well as wetlands inundated by the reservoir (Table C-2).  
An additional 0.1 acre of wetlands would be temporarily disturbed by construction-related activities.  
The total impacts to wetlands from implementation of Alternative 2 would be 1.7 acres. About 1.4 acre 
of other waters would be filled by dam construction or inundated by the new reservoir.   

7.2.5. Alternative 3—Chimney Hollow Reservoir and Jasper East Reservoir 
Alternative 3 would affect a total of 27.6 acres of wetlands from construction of Chimney Hollow 

Reservoir and Jasper East Reservoir (Table C-2).  The majority of wetland impacts would occur at the 
Jasper East Reservoir site from dam construction and inundation of wetlands.  Wetland impacts include 
22.7 acres of permanent loss and 4.9 acres of temporary disturbance.  Inundation or filling of the small 
channels at both reservoir sites would impact 7.9 acres of other waters.   

7.2.6. Alternative 4—Chimney Hollow Reservoir and Rockwell/Mueller Creek 
Reservoir 

Construction of Chimney Hollow Reservoir and Rockwell/Mueller Creek Reservoir would affect 6.6 
to 20.2 acres of wetlands (Table C-2).  The range in potential wetland effects is the result of the 
uncertainty in the amount of wetlands located at the Rockwell/Mueller Creek Reservoir site.  Access to 
this site was denied by the landowners so no field data collection was conducted.  The majority of 
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wetland impacts would occur at the Rockwell/Mueller Creek Reservoir site.  About 6.7 acres of other 
waters would be impacted by construction of both reservoirs under this alternative.  

7.2.7. Alternative 5—Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir 
Construction of Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir would affect a total of 

11.0 to 27.1 acres of wetlands (Table C-2) depending on the wetlands present at the Rockwell site.  
Wetland impacts at Dry Creek Reservoir would be about 6.5 acres and the remainder of the impacts 
would be from construction of Rockwell/Mueller Creek Reservoir.  About 8.5 acres of other waters 
would be impacted by construction of both reservoirs. 

7.2.8. Indirect Wetland Impacts Similar for All Alternatives 
All of the alternatives would result in reduced streamflow in the Colorado River and Willow Creek 

on the West Slope and increased flows for several East Slope streams.  The action alternatives would 
result in greater diversions from the Colorado River and greater return flows on the East Slope on 
average than the No Action Alternative.  In addition, there would be changes in water levels at Granby 
Reservoir, Carter Lake, and Horsetooth Reservoir.  An evaluation of the projected changes in channel 
maintenance flows and channel morphology indicates the conditions for growth, establishment, 
maintenance, and periodic scouring of riparian and wetland vegetation below Granby Reservoir and the 
Windy Gap diversion is unlikely to change substantially under any of the alternatives.  Colorado River 
minimum flow requirements would be met under all the alternatives and the dry year diversions would 
not increase from existing conditions.  None of the alternatives are predicted to adversely impact 
wetland and riparian vegetation as a result of changes in Colorado River streamflow.  

Small seasonal decreases in Willow Creek flow below Willow Creek Reservoir are not expected to 
adversely impact channel maintenance flow or the hydrologic requirements for wetland or riparian 
vegetation adjacent to the stream. 

There would be no change in water levels at Shadow Mountain Reservoir or Grand Lake under any 
of the alternatives; hence, there would be no impact wetlands or riparian vegetation.  Lower average 
water levels in Granby Reservoir and to a lesser extent at Carter Lake and Horsetooth Reservoir are 
unlikely to adversely affect wetland or riparian vegetation under any of the alternatives because 
reservoir fluctuations would fall within the historical range of current reservoir fluctuations.  

Projected small increases in streamflow from additional imports to the Big Thompson River below 
Lake Estes under all the alternatives are unlikely to adversely impact channel-forming hydrologic 
conditions or other conditions supporting riparian and wetland vegetation.  The projected increases in 
streamflow below Participant WWTPs on the Big Thompson River, St. Vrain Creek, Big Dry Creek, and 
Coal Creek would not be large enough to measurably impact channel characteristics or other factors that 
are likely to adversely impact or benefit riparian or wetland vegetation.  Projected seasonal increases and 
decreases in North St. Vrain Creek and St. Vrain Creek above Lyons under the No Action Alternative 
would fall within historical flow fluctuations and are unlikely to impact channel morphology or the 
hydrologic conditions needed to support wetlands and riparian vegetation. 
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7.3. Mudflats 
Mud flats are broad flat areas along the sea coast and in coastal rivers to the head of tidal influence 

and in inland lakes, ponds, and riverine systems. 

No direct effects to mudflats were identified as part of the WGFP FEIS.   

7.4. Vegetated Shallows 
Vegetated shallows are permanently inundated areas that under normal circumstances support 

communities of rooted aquatic vegetation, such as turtle grass and eelgrass in estuarine or marine 
systems as well as a number of freshwater species in rivers and lakes. 

No direct effects to vegetated shallows were identified as part of the WGFP FEIS.   

7.5. Riffle and Pool Complexes 

7.5.1. Definition and Types of Possible Effects 
Steep gradient sections of streams are sometimes characterized by riffle and pool complexes.  

Discharge of dredged or fill material can eliminate riffle and pool areas by displacement, hydrologic 
modification, or sedimentation. 

The Stream Morphology and Floodplains section of the WGFP FEIS addresses potential effects to 
streams and the Aquatic Resource section of the FEIS discusses fish habitat (Reclamation 2011).  
Additional information on fish habitat is found in the Aquatic Resource Technical Report (Miller 
Ecological 2010).  Additional information on stream morphology is found in the Water Resource 
Technical Report (ERO and Boyle 2007).   

7.5.2. Effects Similar for All Alternatives 
Dredge and fill activities associated with construction of any of the new reservoirs would have no 

direct effect on riffle and pool complexes because the reservoirs would be located on intermittent and 
ephemeral drainages that do not flow continuously.  Enlargement of Ralph Price Reservoir would 
inundate about 500 feet of North St. Vrain Creek at the reservoir inlet that may contain riffles and pools.  
Riffle and pool complexes on North St. Vrain Creek below the dam could be impacted if dam 
enlargement extends into the channel. 

Indirect effects to riffle and pools on the Colorado River and Willow Creek from a reduction in flow 
are not predicted to impact channel forming process or result in stream sedimentation.  The Aquatic 
Resource Report addresses changes in fish habitat as a result of flow changes.  Increased flows to East 
Slope streams would not result in adverse effects to channel morphology or existing riffle pool 
complexes. 
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8. POTENTIAL IMPACTS ON HUMAN USE CHARACTERISTICS 

8.1. Municipal and Private Water Supplies 

8.1.1. Definition and Types of Possible Effects 
Municipal and private water supplies consist of surface water or ground water that is directed to the 

intake of a municipal or private water supply system.  Discharges can affect the quality of water supplies 
with respect to color, taste, odor, chemical content and suspended particulate concentration, in such a 
way as to reduce the fitness of the water for consumption. 

The Water Quality section of the WGFP FEIS (Reclamation 2011) discuss potential impacts to water 
quality.  Additional information is found in the Stream Water Quality Technical Report (ERO and 
AMEC 2008) and the Lake and Reservoir Water Quality Technical Report (AMEC 2008).   

8.1.2. Alternative Effects 
None of the alternatives would result in exceedance of water quality standards for a water supply in 

the Colorado River or Willow Creek.  Manganese concentrations in Granby Reservoir, Shadow 
Mountain Reservoir, and Grand Lake currently exceed the manganese standard for a water supply.  
Lower dissolved oxygen concentrations for the No Action and Proposed Action alternatives may slightly 
increase manganese concentrations in Granby Reservoir, so there would be no improvement.  Under the 
Proposed Action, a predicted decrease in dissolved oxygen concentration may slightly increase the 
manganese concentration in Shadow Mountain Reservoir, which would continue to exceed the water 
supply standard.  All of the alternatives would result in lower dissolved oxygen concentrations in Grand 
Lake, which would increase manganese concentrations.  The No Action Alternative would have the 
greatest impact followed by the Proposed Action alternative.  As a result, the water supply standard for 
manganese would remain above the standard in Grand Lake. 

Recent monitoring in Granby Reservoir includes microcystin toxicity testing along with cell counts 
of dominant cyanobacteria (blue-green algae) (GCWIN 2007).  Microcystin is a hepatotoxin that targets 
the liver and can be produced by some cyanobacteria.  The presence or excessive abundance of toxin-
producing algae does not translate into the presence of toxins in the water column.  In 2007, a water 
advisory was posted for Grand Lake for two weeks by the Grand County Public Health Nursing Service.  
This was based on a microcystin measurement of 1.48 µg/l on August 6, 2007 analyzed using the ELISA 
method.  Two follow-up tests using another method (HPLC) on the August 6 samples indicated values 
of 0.85 and 0.87 µg/l.  All microcystin results received through 2009 for Granby Reservoir have been 
below the detection limit (Clements, pers. comm. 2007; Tollett, pers.comm. 2010).  Microcystin toxin 
levels of more than 1 µg/L are of concern for drinking water purposes (WHO 1998).  The highest 
microcystin test value for 2004, 2005, 2006, 2008, and 2009 was 0.334 µg/l.  The relationships between 
the abundance of toxin-producing algae and levels of microcystin are unclear and are the subject of 
research efforts.  Current research indicates that microcystin production is not only controlled by 
environmental factors (such as light, nutrients, and grazing pressure) but also by genetic composition 
(Zurawell et al. 2005).  There are toxic and nontoxic strains of microcystin-producing cyanobacteria.  
Although cell counts are sometimes used to assess the magnitude of a bloom or when to start testing for 
toxins, they are not an accurate measure of bloom toxicity.  Thus, a water body could have optimum 
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environmental conditions for microcystin production (which are not well understood) and a high 
microcystin-producing cyanobacteria cell count, and no microcystin production. 

Lower dissolved oxygen concentrations in Carter Lake and Horsetooth Reservoir may increase 
manganese concentrations under all alternatives.  Higher manganese concentrations in Carter Lake are 
unlikely to result in a standard exceedance, but continued exceedance of the water quality standard for 
manganese would occur at Horsetooth Reservoir. 

8.2. Recreational and Commercial Fisheries 

8.2.1. Definition and Types of Possible Effects 
Recreational and commercial fisheries consist of harvestable fish, crustaceans, shellfish, and other 

aquatic organisms used by man.  The discharge of dredged or fill materials can affect the suitability of 
recreational and commercial fishing grounds as habitat for populations of consumable aquatic 
organisms. 

The Recreation section of the WGFP FEIS (Reclamation 2011) discusses the potential effects of the 
WGFP on recreation and angling.  Additional information is found in the Recreation Resources 
Technical Report (ERO 2008) and the Aquatics Resource Technical Report (Miller Ecological 2010). 

8.2.2. Alternative Effects 
Dredge and fill activities associated with reservoir and facility construction for any of the 

alternatives would have no impact on recreational or commercial fishery because the reservoirs would 
be constructed on intermittent and ephemeral streams that do not support a fishery.  The predicted 
changes in fish habitat in the Colorado River and Willow Creek from flow reductions under all the 
alternatives would result in a decrease in available fish habitat.  During periods of low flow, higher 
water temperatures in the Colorado River could exceed the water quality standard for aquatic life.  The 
No Action Alternative would have the least impact because less water is diverted.  The impact to fish 
habitat in the Colorado River and Willow Creek is not predicted to adversely impact fishing 
opportunities under any of the alternatives.  Projected increases in streamflow to East Slope streams 
from the import of water would result in a slight increase in available fish habitat.  Predicted increases 
and decreases in flow in North St. Vrain Creek under the No Action Alternative would result in small 
reductions and improvements in fish habitat related to the timing of reservoir storage and release.  
Changes in water levels and water quality in the Three Lakes, Carter Lake, and Horsetooth Reservoir 
would not impact fishing opportunities. 

8.3. Water-Related Recreation 

8.3.1. Definition and Types of Possible Effects 
Water-related recreation encompasses activities undertaken for amusement and relaxation.  

Activities encompass two broad categories of use: consumptive, e.g., harvesting resources by hunting 
and fishing; and non-consumptive, e.g. canoeing and sightseeing.  One of the more important direct 
impacts of dredged or fill disposal is to impair or destroy the resources that support recreation activities. 
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The Recreation section of the WGFP FEIS (Reclamation 2011) contains information on the 
estimated effect to water-related recreation.  The Recreation Resources Technical Report provides 
additional information on potential effects to recreation (ERO 2008). 

8.3.2. Alternative Effects 
WGFP diversions from the Colorado River under all of the alternatives would reduce the amount of 

flows available for rafting and kayaking in Byers Canyon, Gore Canyon, and the Pumphouse reach of 
the Colorado River.  Preferred flows for boating would occur less frequently for all of the alternatives, 
with the greatest impact under the action alternatives. 

Lower water levels in Granby Reservoir under all the alternatives would reduce the surface area for 
recreation, but substantial impacts to recreation use are unlikely.  The relatively small reduction in 
boatable area on this large reservoir in most years is unlikely to noticeably affect recreation use of the 
reservoir or the quality of the recreation experience under any of the alternatives.  Additional exposed 
shoreline at lower water levels could reduce the aesthetic value and affect the quality of the visitor 
experience.  The Proposed Action alternative would have the greatest impact.  In dry years, in particular, 
access to some boat ramps would be affected.   

The projected changes in Carter Lake and Horsetooth Reservoir water surface area under all of the 
alternatives is unlikely to adversely affect visitor numbers or recreation activities.  A large decline in 
surface area after several consecutive dry years, particularly under the Proposed Action alternative, 
could diminish the overall quality of the user experience by increasing the distance between land-based 
facilities and the water surface and potentially reducing the overall aesthetics of the experience. 

Chimney Hollow Reservoir would provide water-based recreation for boating and fishing in 
Alternatives 2, 3, and 4.  Dry Creek could potentially provide similar recreation use.  Jasper East 
Reservoir in Alternative 3 and Rockwell/Mueller Creek Reservoir in Alternatives 4 and 5 would be less 
suitable for recreation because of large fluctuations in water levels. 

8.4. Aesthetics 

8.4.1. Definition and Types of Possible Effects 
Aesthetics associated with the aquatic ecosystem consist of the perception of beauty by one or a 

combination of the senses of sight, hearing, touch, and smell.  Aesthetics of aquatic ecosystems apply to 
the quality of life enjoyed by the general public and property owners.  The discharge of dredged or fill 
material can mar the beauty of natural aquatic ecosystems by degrading water quality, creating 
distracting disposal sites, inducing inappropriate development, encouraging unplanned and incompatible 
human access, and by destroying vital elements that contribute to the compositional harmony or unity, 
visual distinctiveness, or diversity of an area. 

The Visual Quality section of WGFP FEIS (Reclamation 2011) discusses the estimated effect to 
visual resources.  The Visual Resources Technical Report (HLA and ERO 2008) provides additional 
detail on the aesthetic conditions for the WGFP alternatives. 
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8.4.2. Alternative Effects 
The dredge and fill activities associated with reservoir construction for the action alternatives would 

result in a change in the visual characteristics at each of the reservoir sites as described below for each 
of the alternatives.  A decrease in the flow in the Colorado River and Willow Creek and lower water 
levels in Granby Reservoir on the West Slope may reduce visual quality.  The change in Colorado River 
streamflow is unlikely to be noticeable since most diversions occur at high flows.  Lower water levels in 
Granby Reservoir would expose additional shoreline and reduce the scenic quality.  The Proposed 
Action alternative would have the greatest impact on scenic quality at Granby Reservoir.  Reduced water 
clarity and algal growth have been issues of concern in Grand Lake and Shadow Mountain Reservoir 
that may contribute to a diminished aesthetic value.  Predicted small reductions in water clarity would 
continue or slightly increase the potential for a diminished recreation experience under all the 
alternatives.  The increased flow in East Slope streams from the import and return flow of Windy Gap 
water are unlikely to be perceptible and materially change aesthetic values.   

8.4.3. Alternative 1—No Action Alternative 
The enlargement of Ralph Price Reservoir would increase the surface area of the lake by about 77 

acres.  The aesthetic quality of the area would be similar to existing conditions.  Visibility of the 50-foot 
higher dam would be limited because of the remote setting. 

8.4.4. Alternative 2—Chimney Hollow Reservoir (Proposed Action) 
Chimney Hollow Reservoir would be visible from a few homes on the hogback to the east.  The dam 

face would be visible from lands to the north including Reclamation offices, Flatiron Reservoir, 
scattered residences, and County Road 18E.  A relocated transmission line also would be visible from 
nearby locations. 

8.4.5. Alternative 3—Chimney Hollow Reservoir and Jasper East Reservoir 
Views of Chimney Hollow Reservoir would be similar to Alternative 2.  The Jasper East Reservoir 

dams would be visible from surrounding lands to the north, east, and south.  The dams would be visible 
from scattered residential areas and County Road 40.  Because of wide fluctuations in water levels, 
substantial shoreline would be visible frequently. 

8.4.6. Alternative 4—Chimney Hollow Reservoir and Rockwell/Mueller Creek 
Reservoir 

Views of Chimney Hollow Reservoir would be similar to Alternative 2.  The Rockwell/Mueller 
Creek Reservoir dams would be visible from surrounding lands including the town of Granby.  The 
dams would be visible from scattered residential and commercial areas and county roads.  Portions of 
the east dam would be visible from residential and commercial developments to the east and Highway 
40.  Views of the reservoir would be limited to scattered homes at higher elevations.  Because of wide 
fluctuations in water levels, substantial shoreline would be visible frequently. 

8.4.7. Alternative 5—Dry Creek Reservoir and Rockwell/Mueller Creek Reservoir 
Dry Creek Reservoir would be visible from scattered locations to the west and east and from higher 

elevations to the south.  The dam face would be visible from local roads along Little Thompson Creek 
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and scattered residences.  Views of Rockwell/Mueller Creek Reservoir would be similar to Alternative 
4, although the dams would be slightly larger and more visible. 

8.5. Parks, National and Historical Monuments, National Seashores, 
Wilderness Areas, Research Sites, and Similar Preserves (230.540) 

8.5.1. Definition and Types of Possible Effects 
These preserves consist of areas designated under federal and state laws or local ordinances to be 

managed for their aesthetic, educational, historical, recreational, or scientific value.  The discharge of 
dredge or fill material into such areas may modify the aesthetic, educational, historical, recreational 
and/or scientific qualities thereby reducing or eliminating the uses for which such sites are set aside and 
managed. 

8.5.2. Alternative Effects 
There would be no direct effects to Parks, National and Historical Monuments, National Seashores, 

Wilderness Areas, research sites and similar preserves under any of the alternatives.   

9. EVALUATION AND TESTING (SUBPART G) 
Excavated earth and rock, as well as some dredge and fill materials, would be used for construction 

of the Chimney Hollow Reservoir dam under the Proposed Action.  Excavated material would be 
obtained from areas within the project site, and would include soil, gravel, and rock.  No hazardous 
material would be used as fill material in waters or wetlands.   

10. ACTIONS TO MINIMIZE ADVERSE EFFECTS AND PRACTICABLE STEPS 
TO MINIMIZE POTENTIAL ADVERSE IMPACTS (SUBPART H) 
The screening criteria described in the alternatives selection process in Chapter 2 were used to 

initially avoid and minimize the environmental impacts of the proposed project.  Comments received on 
the Draft EIS from the public; federal, state, and local agencies; and cooperating agencies provided 
additional feedback on mitigation measures that would help reduce identified resource impacts (Volume 
2 − Appendix F).  Since release of the Draft EIS, Reclamation and the Subdistrict have identified 
additional mitigation measures that would be implemented to minimize impacts of the Proposed Action.  
Table C-3 provides a summary of resource impacts and associated mitigation commitments.  Additional 
details on mitigation are included in the Mitigation section for each of the resources in Chapter 3 of the 
FEIS.  The FWMP prepared by the Subdistrict in cooperation with the CDPW and adopted by the 
Colorado Wildlife Commission (CWC) on June 9, 2011 and by the CWCB on July 13, 2011 in 
accordance with CRS § 37-60-122.2 is found in Appendix E.  Reclamation expects notification from the 
Colorado Department of Natural Resources that the FWMP has been incorporated into and made a part 
of the FEIS as Appendix E and is the position of the State of Colorado on mitigation necessary for fish 
and wildlife impacts from the WGFP.  The FWMP identified the minimum commitments to mitigate 
fish and wildlife impacts of the WGFP.   
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Reclamation will incorporate final mitigation measures into the Record of Decision.  The Corps may 
require additional mitigation measures as part of their evaluation for compliance with Section 404 Clean 
Water Act requirements. 
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Table C-3.  Preliminary 404(b)(1) guidelines mitigation for the Proposed Action. 

Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5. POTENTIAL IMPACTS ON PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE AQUATIC ECOSYSTEM (SUBPART C) 

5.1. Substrate (230.20) 
(FEIS Mitigation Table 
7a, Wetlands and 
Adjacent Riparian 
Habitats) 

Temporary disturbance of about 
0.2 acre of wetlands during 
Chimney Hollow Reservoir 
construction. 

The Corps will require mitigation for temporary impacts to 
wetlands.   

Temporarily disturbed 
wetlands would be 
restored following 
construction. 

5.1. Substrate (230.20) 
(FEIS Mitigation Table 
7b, Wetlands and 
Adjacent Riparian 
Habitats) 

Permanent impact to about 2 
acres of wetlands at Chimney 
Hollow Reservoir. 

The Corps will require mitigation for permanent losses of 
wetlands.   
 
The Subdistrict proposes that wetlands would be mitigated 
by contribution to an approved wetland mitigation bank.  
Habitat enhancement at Chimney Hollow Reservoir as 
identified in the FWMP may include wetland and riparian 
habitat creation on the lake shoreline.  Any wetland creation 
work would need to be evaluated by Reclamation and the 
Corps. 

Under modified 
prepositioning, as 
described for 1c, there 
would be greater water 
level fluctuations and 
lower water levels in 
Chimney Hollow 
Reservoir; thus, 
establishment of 
shoreline wetlands may 
be difficult. 

5.1 Substrate (230.20) 
(FEIS Mitigation Table 
7c, Wetlands and 
Adjacent Riparian 
Habitats) 

Permanent impact to about 0.5 
acre of waters of the U.S. along 
Chimney Hollow.  

The Corps will require mitigation for permanent impacts to 
waters of the U.S.  

Creation of large open 
water reservoir. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.1 Substrate (230.20) 
(FEIS Mitigation Table 
7d, Wetlands and 
Adjacent Riparian 
Habitats) 

Effects on wetlands adjacent to 
the Colorado River and 
downstream of the Windy Gap 
diversion.  

The Corps will require mitigation for loss of wetland 
functions related to this impact. A separate wetlands 
mitigation plan would be developed by the Subdistrict to 
mitigate the permanent and temporary effects of the WGFP 
on wetlands adjacent to the Colorado River.  This plan must 
be approved by the Corps and implemented by the Subdistrict 
so that all wetland effects are mitigated prior to the 
completion of construction. 

Expected effects to 
Colorado River wetlands 
are predicted to be minor 
and not measurable 
because of small changes 
in stream stage and 
continued flows 
sufficient for channel 
maintenance.  Additional 
flushing flows, as noted 
for 3a, would help 
maintain wetland 
vegetation.  While not a 
component of the 
mitigation plan, the 
Subdistrict’s FWEP 
includes funding for 
habitat restoration below 
Windy Gap Reservoir 
that may benefit wetland 
vegetation. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.2 Suspended 
Particulates/Turbidity 
(230.21) 
(FEIS Mitigation Table 
3a, Stream Morphology 
and Floodplain) 

Decrease frequency of 2-year 
peak discharge and in-channel 
maintenance flows in the 
Colorado River.  

Mitigation requirements will be considered by the Corps. 
 
Effects to fisheries from reduced flows are addressed in the 
FWMP developed by the Subdistrict and the CDPW and 
adopted by the CWC in accordance with the requirements of 
CRS § 37-60-122.2. 

Mitigation from the 
original Windy Gap 
Project would continue 
(flushing flow of 450 cfs 
below Windy Gap 
Reservoir for 50 hours 
from April 1 to June 30 
every 3 years).  In 
addition, the FWMP 
includes increasing 
flushing flows to 600 cfs, 
if such flows have not 
occurred for at least 50 
consecutive hours in the 
previous 2 years and 
Subdistrict storage in 
Granby Reservoir and 
Chimney Hollow 
exceeds 60,000 AF on 
April 1.  The frequency 
of higher volume flows 
would remain sufficient 
for maintaining channel 
morphology.  The 
capacity of the Colorado 
River would exceed that 
needed to convey the 
sediment load. 

5.2 Suspended 
Particulates/Turbidity 
(230.21) 
(FEIS Mitigation Table 
3b, Stream 
Morphology and 
Floodplain) 

Small decrease in frequency of 
2-year peak discharge and in-
channel maintenance flows in 
Willow Creek.  

Mitigation requirements will be considered by the Corps. Minor impact. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.2 Suspended 
Particulates/Turbidity 
(230.21) 
(FEIS Mitigation Table 
3c, Stream Morphology 
and Floodplain) 

Potential for flooding along the 
Colorado River and Willow 
Creek would decrease.  

Mitigation requirements will be considered by the Corps.  

5.2 Suspended 
Particulates/Turbidity 
(230.21) 
(FEIS Mitigation Table 
3d, Stream 
Morphology and 
Floodplain) 

Increased flows on East Slope 
streams below WWTPs could 
have slight effects on channel 
morphology.  

Mitigation requirements will be considered by the Corps. Minor impact.  

5.2 Suspended 
Particulates/Turbidity 
(230.21) 
(FEIS Mitigation Table 
3e, Stream Morphology 
and Floodplain) 

Flows in East Slope streams 
would increase slightly.  

Mitigation requirements will be considered by the Corps. Minor impact. 

 

5.3. Water (230.22) 
(FEIS Mitigation Table 
2a, Groundwater) 

Small changes in Colorado 
River, Willow Creek, and East 
Slope stream stage that would 
not significantly impact alluvial 
ground water levels. 

Mitigation requirements will be considered by the Corps. Minor impact. 

5.3. Water (230.22) 
(FEIS Mitigation Table 
2b, Groundwater) 

Small changes in surface water 
quality in West and East Slope 
streams and reservoirs would 
have minor effects on ground 
water quality. 

Mitigation requirements will be considered by the Corps. Minor impact. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4a, Surface Water 
Quality) 

Colorado River temperature 
between Windy Gap Reservoir 
and Williams Fork may exceed 
18.2°C chronic maximum 
weekly average temperature 
(MWAT) or 23.8°C daily 
maximum (DM) state standard 
as a result of WGFP diversions 
that lower flows in the Colorado 
River.  Impacts are most likely 
in the occasional years when 
WGFP diversions occur after 
July 15. 

Mitigation requirements will be considered by the Corps.  
 
Effects of the WGFP on temperature in the Colorado River 
are addressed in the FWMP developed with the CDPW in 
accordance with CRS § 37-60-122.2.  Temperature 
mitigation measures include, among other things, 
installation of real-time temperature monitoring stations at 
two locations on the Colorado River below Windy Gap and 
curtailment of diversions in accordance with the 
requirements of Section 5.3.3 of the FWMP. 
 
In addition, the Subdistrict would use the Windy Gap 
Project Bypass Valve and Auxiliary Outlet to the maximum 
extent practicable to release colder water without causing 
adverse effects to the Windy Gap Project facilities or 
operations for the bypass of water that is otherwise bypassed 
from the Windy Gap Project.  Other temperature mitigation 
measures are detailed in Section 5.3.3 of the FWMP. 
 
These requirements would be documented in the contract 
negotiations or in a separate operating or working agreement 
between Reclamation and the Subdistrict. 

Details of temperature 
mitigation are found in 
the FWMP (FEIS 
Appendix E). 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4b, Surface Water 
Quality) 

Additional WGFP pumping 
would increase nutrient (nitrogen 
and phosphorus) loading in 
Granby Reservoir, Shadow 
Mountain Reservoir, and Grand 
Lake, resulting in increased 
chlorophyll a and manganese 
(Mn) concentrations and a 
decrease in DO. 

The Subdistrict would develop a proposed nutrient reduction 
mitigation plan for Reclamation and Corps evaluation.  
Currently, the Subdistrict’s plan includes point source 
nutrient reductions from WWTP discharges in the Fraser 
River basin and nonpoint source nutrient reductions from 
agricultural land in the Willow Creek and Stillwater Creek 
watershed.  Other nutrient reduction measures would be 
implemented by the Subdistrict as necessary to meet the 
requirement to provide a documented nutrient reduction 
credit factor of 1:1 to satisfy Reclamation and Corps 
mitigation requirements.   

Nutrient loading to the 
Three Lakes system from 
additional Windy Gap 
pumping would be offset 
by nutrient reductions 
that could occur in the 
Willow Creek, Fraser 
River, and Colorado 
River watersheds above 
Windy Gap.  Nutrient 
reductions would result 
in a year-round 
improvement to water 
quality in streams where 
nutrient reduction 
measures are 
implemented. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4c, Surface Water 
Quality) 

Colorado River DO would 
decrease below Windy Gap 
Reservoir.  DO concentrations 
are predicted to remain above 
the 6.0 mg/L standard.  DO 
could fall below the fish 
spawning standard of 7.0 mg/L 
between Windy Gap Reservoir 
and Williams Fork at low flows; 
however, reduced DO below the 
spawning occurring as a result of 
the WGFP is most likely to 
occur during the summer months 
outside of the spring and fall 
spawning seasons. 

Mitigation for temperature (4a) and aquatic resource effects 
should improve and maintain DO levels above the state 
standard. 
 
Any plan to monitor and mitigate DO changes would be 
evaluated by the Corps.  If DO concentrations fall below the 
standards and result in water quality standard violations that 
are attributable to Windy Gap Project pumping, 
Reclamation, the Corps, and the Subdistrict will discuss the 
violations and, if necessary, identify and implement 
additional mitigation measures to address the DO violations. 

 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4d, Surface Water 
Quality) 

Higher concentration of nutrients 
in the Colorado River below 
Windy Gap Reservoir as a result 
of WGFP pumping that reduces 
dilution flows. 

Mitigation requirements will be considered by the Corps. Nutrient mitigation 
described in 5.3 (FEIS 
Mitigation Table 4b) in 
the watershed upstream 
of the Windy Gap 
diversion would improve 
Fraser River and 
Colorado River water 
quality year-round. 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4e, Surface Water 
Quality) 

Slight increase in nutrient and 
metal concentrations in Willow 
Creek. 

Mitigation requirements will be considered by the Corps. Nutrient mitigation 
described in 5.3 (FEIS 
Mitigation Table 4b) in 
the Willow Creek 
watershed would reduce 
nutrient loading to the 
creek.  The nutrient 
mitigation plan required 
must be reviewed and 
approved by Reclamation 
and the Corps. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4f, Surface Water 
Quality) 

Increased ammonia 
concentrations in St. Vrain 
Creek, Big Dry Creek, and Coal 
Creek as a result of increased 
discharges from Participant 
WWTPs. 

Mitigation requirements will be considered by the Corps. WGFP Participants 
would take appropriate 
actions, if needed, to 
meet ammonia discharge 
limitations in accordance 
with Colorado water 
quality standards and as 
part of their NPDES 
Permit for WWTP 
discharges. 

5.3. Water (230.22) 
(FEIS Mitigation Table 
4g, Surface Water 
Quality) 

Nutrient increases (TP, TN) 
resulting in higher chlorophyll a 
concentrations and a decrease in 
DO in Carter Lake and 
Horsetooth Reservoir. 

Mitigation requirements will be considered by the Corps. 
 
In accordance with 4b above, plans to monitor and mitigate 
nutrient increases in the Three Lakes system should address 
this issue and the plans must be approved by Reclamation 
and the Corps.   

Measures described in 
5.3 (FEIS Mitigation 
Table 4b) would reduce 
nutrient loading to waters 
that would be moved 
from the West Slope to 
the East Slope.  Any DO 
issues in Carter Lake or 
Horsetooth Reservoir 
would not be exacerbated 
as a result of the WGFP. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.4. Current Patterns 
and Water 
Circulation (230.23) 
(FEIS Mitigation Table 
1a, Surface Water 
Hydrology) 

Reduced spills from Granby 
Reservoir to the Colorado River 
as a result of fewer Windy Gap 
spills. 

Mitigation requirements will be considered by the Corps. Existing Reclamation 
minimum flow releases 
below Granby Reservoir 
would be maintained. 
 
The hydrologic model 
overestimated the 
frequency of Granby 
Reservoir spills under 
existing conditions 
because the model does 
not have forecasting 
capabilities.  Thus, actual 
changes in spill 
frequency between 
existing conditions and 
the Proposed Action are 
anticipated to be less 
than the hydrologic 
model indicates. 

5.4. Current Patterns 
and Water 
Circulation (230.23) 
(FEIS Mitigation Table 
1b, Surface Water 
Hydrology) 

Reduced flows in Colorado 
River below Windy Gap 
diversion. 

Mitigation requirements will be considered by the Corps. 
 
To assure that water diverted from the Colorado River is 
used as efficiently as possible; all Participants in the WGFP 
would be required to have water conservation plans in 
accordance with the requirements of CRS 37-60-126 prior to 
the initial delivery of any water after construction of the 
WGFP.   
 
Reduced flows, as they affect temperatures in the Colorado 
River downstream of Windy Gap, are addressed in the 
FWMP developed with the CDPW and adopted by the CWC 
in accordance with the requirements of CRS § 37-60-122.2.  
See also Sections 5.2 (FEIS Mitigation Table 3a) and 5.3 
(FEIS Mitigation Table 4a-d). 

Current minimum bypass 
flows below Windy Gap 
Reservoir would 
continue per existing 
agreements except as 
modified by the FWMP.   
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

5.4. Current Patterns 
and Water 
Circulation (230.23) 
(FEIS Mitigation Table 
1c, Surface Water 
Hydrology) 

Lower water levels in Granby 
Reservoir as a result of 
prepositioning. 

Mitigation requirements will be considered by the Corps. 
 
In any year when Granby Reservoir is projected to fall 
below an elevation of 8,250 feet, modified prepositioning, 
which reduces the delivery of C-BT water from Granby 
Reservoir to Chimney Hollow Reservoir, would be 
implemented to maintain higher water levels in Granby 
Reservoir.   
 
Details of this measure would be developed by the 
Subdistrict and incorporated into a proposed agreement 
between Reclamation and the Subdistrict with a review and 
concurrence by the Corps.  The objective is to minimize the 
adverse effects of prepositioning on water levels in Granby 
Reservoir. 

This measure would 
minimize any potential 
negative effects on 
aquatic resources and 
recreation in Granby 
Reservoir that may be 
caused by reduced water 
levels from 
prepositioning. 

5.4. Current Patterns 
and Water 
Circulation (230.23) 
(FEIS Mitigation Table 
1d, Surface Water 
Hydrology) 

Lower water levels in Carter 
Lake (~1 foot). 

Mitigation requirements will be considered by the Corps. Modified prepositioning 
as discussed in 5.4 (FEIS 
Mitigation Table 1c) 
above would result in 
less change in Carter 
Lake water levels (<1 
foot lower) and, thus, 
only minor impacts. 

5.4. Current Patterns 
and Water 
Circulation (230.23) 
(FEIS Mitigation Table 
1e, Surface Water 
Hydrology) 

Lower water levels in 
Horsetooth Reservoir (6 feet 
lower on average). 

Mitigation requirements will be considered by the Corps. 
 
Note that modified prepositioning would result in less 
change in water levels (<2 feet lower). 

Modified prepositioning 
as discussed in 5.4 (FEIS 
Mitigation Table 1c) 
above would result in 
less change in Horsetooth 
Reservoir water levels 
(<2 feet lower) and, thus, 
only minor impacts. 
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

6. POTENTIAL IMPACTS ON BIOLOGICAL CHARACTERISTICS OF THE AQUATIC ECOSYSTEM (SUBPART D) 

6.1 Threatened and 
Endangered Species 
(230.30) 
(FEIS Mitigation Table 
9a, Threatened and 
Endangered Species) 

No impact at Chimney Hollow. None.  

6.1 Threatened and 
Endangered Species 
(230.30) 
(FEIS Mitigation Table 
9b, Threatened and 
Endangered Species) 

Depletion to Colorado River 
impacts T&E fish. 

Mitigation requirements will be considered by the Corps.  
 
Section 7 consultation and compliance consistent with the 
requirements of the Programmatic Biological Opinion 
(PBO).  The Service issued a Biological Opinion on 
February 12, 2010 for the Preferred Alternative indicating 
WGFP coverage under the PBO with participation in the 
Upper Colorado River Recovery Program and payment of 
depletion fee for additional depletions attributable to the 
WGFP. 
 
Documentation of Section 7 consultation will be submitted 
to the Corps in order to meet requirements for the Fish and 
Wildlife Coordination Act.   
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Appendix C Section Resource Impacts Mitigation/Environmental Commitments Notes 

6.2 Fish, Crustaceans, 
Mollusks, and Other 
Aquatic Organisms in 
the Food Web(230.31) 
(FEIS Mitigation Table 
5a, Aquatic Resources) 

Decrease in the amount and 
frequency of available fish 
habitat in the Colorado River 
and an increase in stream 
temperature. 

Mitigation requirements will be considered by the Corps. 
 
The Subdistrict will provide mitigation in accordance with 
the Fish and Wildlife Mitigation Plan developed with 
CDPW in accordance with CRS 37-60-122.2.  Measures 
identified in 5.3 (FEIS Mitigation Table 4a) above will 
address the effects of temperature increases on aquatic 
resources. 

Bypass flows required at 
Granby Reservoir and 
Windy Gap Reservoir by 
existing agreements 
would continue and as 
noted in 3a, the 
Subdistrict would 
increase flushing flows 
under defined conditions.  
The Subdistrict’s FWEP 
approved by the Wildlife 
Commission includes a 
component for stream 
restoration of the 
Colorado River below 
Windy Gap.  While these 
measures are outside of 
proposed mitigation for 
the WGFP, they would 
improve existing aquatic 
habitat. 

6.2 Fish, Crustaceans, 
Mollusks, and Other 
Aquatic Organisms in 
the Food Web(230.31) 
(FEIS Mitigation Table 
5b, Aquatic Resources) 

Decrease in the amount and 
frequency of available fish 
habitat in Willow Creek. 

Mitigation requirements will be considered by the Corps.   Projected changes in 
aquatic habitat and 
slightly cooler water 
temperatures are not 
predicted to impact 
existing aquatic 
populations. 

6.2 Fish, Crustaceans, 
Mollusks, and Other 
Aquatic Organisms in 
the Food Web(230.31) 
(FEIS Mitigation Table 
5c, Aquatic Resources) 

Lower water levels in Granby 
Reservoir would slightly reduce 
available fish habitat.   

Mitigation requirements will be considered by the Corps.  
 
Modified prepositioning (1c), per the FWMP developed in 
accordance with CRS § 37-60-122.2, would reduce 
drawdowns and the loss of habitat in Granby Reservoir. 
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6.2 Fish, Crustaceans, 
Mollusks, and Other 
Aquatic Organisms in 
the Food Web(230.31) 
(FEIS Mitigation Table 
5d, Aquatic Resources) 

Lower water levels in Carter 
Lake and Horsetooth Reservoir 
would slightly reduce available 
fish habitat.  

Mitigation requirements will be considered by the Corps.  
 
Only a small decrease in Carter Lake and Horsetooth 
Reservoir water levels and fish habitat would occur with 
modified prepositioning as discussed for 5.4 (FEIS 
Mitigation Table 1c). 

 

 

6.3 Other Wildlife 
(230.32) 
(FEIS Mitigation Table 
8a, Wildlife) 

Loss of 810 acres of elk winter 
range, mule deer winter range 
and concentration area, and 
black bear foraging area at 
Chimney Hollow. 

Mitigation requirements will be considered by the Corps. 
 
The FWMP developed and adopted in accordance with CRS 
§ 37-60-122.2 includes habitat improvements and 
management measures that compensate for the loss of 
habitat. 
 
The mitigation plan developed in accordance with CRS 37-
60-122.2 will be submitted to the Fish and Wildlife Service 
to meet the requirements of the Fish and Wildlife 
Coordination Act.   

A FWMP was prepared 
by the Subdistrict in 
cooperation with the 
CDPW and adopted in 
accordance with CRS § 
37-60-122.2.  Larimer 
County, Subdistrict, and 
CDPW would coordinate 
details of wildlife 
management in concert 
with the Chimney 
Hollow recreation plan. 

6.3 Other Wildlife 
(230.32) 
(FEIS Mitigation Table 
8b, Wildlife) 

General loss of habitat for other 
terrestrial species, birds, 
amphibians, reptiles, and 
butterflies at Chimney Hollow. 

Mitigation requirements will be considered by the Corps. 
 
The FWMP developed in accordance with CRS § 37-60-
122.2 includes habitat enhancement and other management 
actions to protect and improve wildlife habitat at Chimney 
Hollow Reservoir.  Vegetation clearing would be conducted 
outside of the nesting season of protected bird species or the 
area would be surveyed prior to disturbance.  A buffer 
would be maintained around active golden eagle nests 
during the breeding season. 
 
The mitigation plan developed in accordance with CRS 37-
60-122.2 will be submitted to the Fish and Wildlife Service 
to meet requirements for the Fish and Wildlife Coordination 
Act.   
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6.3 Other Wildlife 
(230.32) 
(FEIS Mitigation Table 
8c, Wildlife) 

Loss of 7 acres of bald eagle 
winter range at Chimney 
Hollow. 

Mitigation requirements will be considered by the Corps.  This effect is minor as 
there is sufficient bald 
eagle wintering habitat in 
the area.  A new 
reservoir would provide 
open water foraging 
habitat for bald eagles. 

7. POTENTIAL IMPACTS ON SPECIAL AQUATIC SITES (SUBPART E) 

7.2 Wetlands (230.20) 
(FEIS Mitigation Table 
7a, Wetlands and 
Adjacent Riparian 
Habitats) 

Temporary disturbance of about 
0.2 acre of wetlands during 
Chimney Hollow Reservoir 
construction. 

The Corps will require mitigation for temporary impacts to 
wetlands.  

 

7.2 Wetlands (230.20) 
(FEIS Mitigation Table 
7b, Wetlands and 
Adjacent Riparian 
Habitats) 

Permanent impact to about 2 
acres of wetlands at Chimney 
Hollow Reservoir. 

The Corps will require mitigation for permanent losses of 
wetlands.  
 
Wetlands would be mitigated by contribution to an approved 
wetland mitigation bank.  Habitat enhancement at Chimney 
Hollow Reservoir as identified in the FWMP may include 
wetland and riparian habitat creation on the lake shoreline.  
Any wetland creation work would need to be evaluated by 
Reclamation and the Corps. 

Under modified 
prepositioning, as 
described for 1c, there 
would be greater water 
level fluctuations and 
lower water levels in 
Chimney Hollow 
Reservoir; thus, 
establishment of 
shoreline wetlands may 
be difficult. 

7.2 Wetlands (230.20) 
(FEIS Mitigation Table 
7c, Wetlands and 
Adjacent Riparian 
Habitats) 

Permanent impact to about 0.5 
acre of waters of the U.S. along 
Chimney Hollow.  

The Corps will require mitigation for permanent losses of 
waters of the U.S.   

Creation of large open 
water reservoir. 
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7.2 Wetlands (230.20) 
(FEIS Mitigation Table 
7d, Wetlands and 
Adjacent Riparian 
Habitats) 

Effects on wetlands adjacent to 
the Colorado River and 
downstream of the Windy Gap 
diversion.  

The Corps will require mitigation for loss of wetland 
functions related to this impact.  A separate wetlands 
mitigation plan would be developed by the Subdistrict to 
mitigate the permanent and temporary effects of the WGFP 
on wetlands adjacent to the Colorado River.  This plan must 
be approved by the Corps and implemented by the Subdistrict 
so that all wetland effects are mitigated prior to the 
completion of construction. 

Expected effects to 
Colorado River wetlands 
are predicted to be minor 
and not measurable 
because of small changes 
in stream stage and 
continued flows 
sufficient for channel 
maintenance.  Additional 
flushing flows, as noted 
for 3a, would help 
maintain wetland 
vegetation.  While not a 
component of the 
mitigation plan, the 
Subdistrict’s FWEP 
includes funding for 
habitat restoration below 
Windy Gap Reservoir 
that may benefit wetland 
vegetation. 

8. POTENTIAL IMPACTS ON HUMAN USE CHARACTERISTICS (SUBPART F) 

8.3 Water-Related 
Recreation (230.52) 
(FEIS Mitigation Table 
14a, Recreation) 

Reduction in preferred kayaking 
flow days in Byers Canyon. 

 Mitigation requirements will be considered by the Corps. In 29 of 47 years in the 
period of record, there 
would be no change.  In 
other years, there would 
be a slight decrease in the 
average number of days 
per year with preferred 
kayaking flows.   
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8.3 Water-Related 
Recreation (230.52) 
(FEIS Mitigation Table 
14b, Recreation) 

Preferred rafting and kayaking 
flows in Big Gore and 
Pumphouse would decrease. 

Mitigation requirements will be considered by the Corps. 
 
WGFP diversions would be suspended during the Gore Race 
in August if flows drop below the preferred range (1,250 
cfs).  

The number of days 
within the preferred 
boating flow range would 
both decrease and 
increase by less than 3 
days per year, on average 
as a result of the WGFP.  
Curtailment of WGFP for 
temperature mitigation 
per 4a above may 
periodically increase 
summer flows. 

8.3 Water-Related 
Recreation (230.52) 
(FEIS Mitigation Table 
14c, Recreation) 

Access to Granby Reservoir boat 
ramps at Arapaho Bay, 
Stillwater, and Sunset could 
diminish in some months. 

Mitigation requirements will be considered by the Corps. 
 
Modified prepositioning discussed in 5.4 (FEIS Mitigation 
Table 1c) would maintain higher water levels in Granby 
Reservoir during years when the reservoir is anticipated to 
fall below an elevation of 8,250 feet, thereby improving boat 
ramp access. 

All boat ramps are 
expected to remain 
accessible throughout the 
recreation season with 
mitigation.   

8.3 Water-Related 
Recreation (230.52) 
FEIS (Mitigation Table 
14d, Recreation) 

Access to the South Bay-South 
boat ramp in Horsetooth could 
be impacted. 

Mitigation requirements will be considered by the Corps.  
 
Modified prepositioning would maintain higher water levels 
in Horsetooth Reservoir.  Boat ramp access would not 
change with mitigation. 

 

8.3 Water-Related 
Recreation (230.52) 
(FEIS Mitigation Table 
14e, Recreation) 

Effects on recreational fishing in 
the Colorado River downstream 
of the Windy Gap diversion 
from habitat loss and 
temperature impacts between 
Windy Gap and the Blue River.  

Mitigation requirements will be considered by the Corps.  
 
Stream temperature mitigation measures in the FWMP 
developed in accordance with CRS § 37-60-122.2 would 
reduce impacts to fish.  Mitigation proposed under aquatic 
resources and the mitigation plan developed in accordance 
with CRS § 37-60-122.2 should improve fishing in the 
Colorado River downstream of Windy Gap.   

The Subdistrict’s FWEP 
includes funding for 
habitat restoration below 
Windy Gap Reservoir 
that would benefit 
aquatic habitat between 
Windy Gap and the 
Kemp Breeze State 
Wildlife Area. 
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10.1. Actions Concerning the Location of Discharge (230.70) 
An extensive alternatives analysis was conducted, consisting of a coarse screening of 171 possible 

project elements to find an alternative that would minimize effects to wetlands and waters.  Level 1 
screening criteria eliminated reservoir sites that would impact more than 25 acres of wetlands, fens, or 
that would directly impact perennial streams (except for enlargement of existing reservoirs on a 
perennial stream).  Three successive levels of screening using additional environmental analysis were 
used to preliminarily determine the LEDPA.     

10.2. Actions Controlling the Material to be Discharged, the Material after 
Discharge, and the Method of Dispersion and Related Technology 
(230.71, 230.72, 230.73, and 230.74) 

No material that contains hazardous materials will be discharged into a water of the U.S.  Best 
Management Practices (BMPs) will be used to control the material after discharge.  Temporary and 
permanent erosion-control devices will be used during construction of reservoir, road, pipeline, and 
attendant features, and during canal reconstruction to control discharges and methods of discharges into 
waters of the U.S. 

10.3. Actions Affecting Plant and Animal Populations (230.75) 
BMPs would be followed during all phases of WGFP construction.  Temporary and permanent 

erosion control would take place, and would include efforts such as sediment control and revegetation.  
Weed control and weed management would take place during all phases of construction as well.   

Preconstruction clearances will be performed to limit impacts to migratory birds in areas of potential 
habitat for these species, and construction would be timed so that active nests are not affected.   

10.4. Actions Affecting Human Use (230.76) 
The discharge site for construction of reservoirs under any of the action alternatives would be 

located on intermittent and ephemeral streams to avoid direct impacts to important aquatic areas.  There 
is no on-going recreation at any of the action alternative reservoir sites that would be impacted by 
reservoir construction.  Enlargement of Ralph Price Reservoir under the No Action Alternative would 
temporarily suspended recreation activities at the Button Rock Preserve for several years during dam 
construction.  No discharge would occur near any public water supply intake. 

Construction of Chimney Hollow Reservoir under the Proposed Action and Alternatives 2, and 4 
would have no impact residential property or existing land uses.  Construction of Jasper East Reservoir 
would displace existing irrigated agricultural activities and livestock grazing, but would not impact any 
homes.  County Road 40 to Willow Creek Reservoir also would have to be relocated to construct Jasper 
East Reservoir.  Construction of Rockwell/Mueller Creek Reservoir would impact four private 
residences, livestock grazing, and shifting the alignment of an existing County Road.  Dry Creek 
Reservoir construction would impact three residences and llama breeding operation and would impact 
state land currently leased for moss rock collection. 



APPENDIX C— PRELIMINARY DRAFT SECTION 404(B)(1) EFFECTS ANALYSIS WINDY GAP FIRMING PROJECT 
 

C-53 

10.5. Other Actions (230.77) 
Additional discussion on mitigation for impacts to wetlands, vegetation, and other resources is 

described in the WGFP FEIS (Reclamation 2011) and will be finalized in the ROD. 
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
764 Horizon Drive, Building B

Grand Junction, Colorado 81506-3946

Memorandum

IN REPLY REFER TO:

ES/GJ-6-CO-99-F-033-CP104
TAILS 65413-2010-F-0033

To:

From:

Subject:

Area Manager, Eastern Colorado Area Office, Bureau of Reclamation, Loveland,
Colorado

Acting~loradoSupervisor, Ecological Services, Grand Junction,

Colorado {~S ~4-
Windy Gap Firming Project Section 7 Consultation for Colorado River Water
Depletions

This responds to your November 17,2009, request for formal consultation for the subject project
under section 7 of the Endangered Species Act (ESA). In accordance with section 7 ofthe ESA
of 1973, as amended (16 U.S.C. 1531 et seq.), and the Interagency Cooperation Regulations (50
CFR 402), the Fish and Wildlife Service (Service) transmits this correspondence to serve as the
final biological opinion for Colorado River water depletions associated with the Windy Gap
Firming Project (WGFP). This biological opinion only addresses the Colorado River endangered
fishes, other species will be addressed separately.

The Municipal Subdistrict, Northern Colorado Water Conservancy District, acting through the
Windy Gap Firming Project Water Activity Enterprise (Subdistrict) is proposing to improve the
firm yield from the existing Windy Gap Project. The proposed action is to divert additional
water from the Colorado River at Windy Gap Reservoir and deliver it through the existing
Colorado Big-Thompson Project facilities to a new reservoir east of the continental divide in
Larimer County, about 8 miles southwest of Loveland, Colorado. The proposed Chimney
Hollow Reservoir would have a capacity of90,000 acre-feet. This reservoir will provide storage
dedicated to the WGFP participants, which will allow additional diversions from the Colorado
River to meet participants' needs on the eastern slope.

The original Windy Gap Project was addressed in a March 13, 1981, biological opinion, based
on an estimated average annual diversion of 57,300 acre-feet. Since the Windy Gap Project was
completed, it has not been able to divert the anticipated amount of water due to junior water
rights and inadequate storage in Granby Reservoir. In 1999, the average annual depletions of the
Windy Gap project were determined to be 18,779 acre-feet. Thep~se of the WGFP is to firm
up the project's yield by providing more storage. i (:;ff7;'i;1'F:i:I~;~"C'~--.
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I A{E:;G?~~r~ jI~~p'lthiJ.le~tation Program for Endangered Fish Species in ~he Upper ColoradQ River

U
BasiiPWaSf,{nltia~edoniJanuary 22, 1988.. The Recovery Program was mtended to be the
reasen:~.,~.).~)aP..d\Pt:Jl~~l1j't alternative for individual projects to avoid the likelihood ofjeopardy to
the=~n.dauge.Ied~£isIies-from depletions from the Upper Colorado River Basin. In order to further

I defin~!ai1d.'!c'fJif?/!th~jrocess in the Recovery Progr~, a section 7 agreem~nt wa~ implemente.d
rem-ecloher-t5";!1993, gy the Recovery Program partIcIpants. Incorporated mto thIS agreement IS
l-.a-Re\j1vC5f)Tlmplemenfation Program Recovery Action Plan (RIPRAP) which identifies actions
~e=I~~!.:t~!~?"2? required to recover the endangered fishes in the most expeditious

:n ])j~~;-!ili~,the Service issued a final programmatic biological opinion (PBO) for
Bureffii'{;'fReclamation's Operations and Depletions, Other Depletions, and Funding and
Implementation of Recovery Program Actions in the Upper Colorado River above the
Confluence with the Gunnison River. The Service has determined that projects that fit under the
umbrella of the Colorado River PBOwould'avoid the likelihood ofjeopard)nand/or adverse
modification of critical habitat for depletion imp~cts...Th~ Colorado River PBO states that in
order for actions to fall within'the umbrella of the pBo and rely on the RIPRAP to offset its
depletion, the following criteria mustliEi met'...

1. A Recovery Agreement must be offered and signed prior to conclusion of section 7
consultation.

2. A fee to fund recovery actions will be submitted as described in the proposed action for
new depletion projects greater than 100 acre-feet(AF)/year. The 2010 fee is $18.99 per acre
foot and is adjusted each year for .inflation:

3, Reinitiation stipulations will be included in all individual consultations under the
umbrella ofthis programtnatic. .

4. The Service and project proponents will request that discretionary Federal control be
retain.ed for all consultations under this programmatic.

The origin.alWmdy Gap Project fits· these criteria because a RecoveryAgreement was ~igned in
March of2QOOand the depletions existed whenthe Recovery Program,was initiated. Beca\lse it
was not a new depletion, no aCIditionalfees were submitted fOf cOlllpliance with the PHD., .
Hydrologic l110deling for the PBO detennined that the existing average annual depletion caused
by the Windy Gap Project between 19S1and 1999 was 18,779AF. The proposed WGFP wO\lld
cause an additional average annuardepletion of21 ,317 AF/year. The average annual water .
depletion from the Colorado River as a result ofthe Windy Gap Project, including the additional
depletions of the proposed firming project is 40,096 AF/year.

The subject project will cause a new average annual depletion of21 ,317 AF of water from the
upper Colorado River basin. In order to rely onthe RecoveryProgram to offset the subject
depletions, the project sponsors ate to make a one-time monetary contribution forwater
depletions greater than 100 AF to help fund their share of the costs of recovery actions. If the
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control over the action has been retained (or is authorized by law) and under the following
conditions.
a. The amount or extent of take specified in the incidental take statement for the Colorado River
PBO is exceeded. The Service has determined that no incidental take, including harm, is
anticipated to occur as a result ofthe depletions contemplated in this opinion because of the
implementation of recovery actions. The implementation of the recovery actions contained in
the Colorado River PBO will further decrease the likelihood of any take caused by depletion
impacts.

b. New information reveals effects of the action that may affect listed specIes or critical habitat
in a manner or to an extent not considered in the Colorado River PBO. In preparing the
Colorado River PBO, the Service describes the positive and negative effects of the action it
anticipates and considered in the section of the opinion entitled "Effects of the Action." New
information would include, but is not limited to, not achieving a "positive response" or a
significant decline in population; as described in Appendix D ofthe'Colorad0 River PB0.
Significant decline shall mean a decline in excess of normal variations in population (Appendix
D). The current population estimate of adult Colorado pikeminnow in the Colorado River is 600
individuals, with a confidence interval of± 250. Therefore,with the criteria established in
Appendix D, a negative population response would trigger reinitiation if the population declined
to 350 adults. The Recovery Progratrihas developed recovery goals for the four endangered
fishes. If a population meets or exceeds the numeric goal for that species, it will be considered to
exhibit a positive response. The Service retains the authority to determine whether a significant

. decline in population has occurred, but will consult with the Recovery Program's Biology
Committee prior to making its determination. In the event of a significant population decline,
the Service is to first rely on the Recovery Program to take actions to correct the decline. If
nonflow recovery actions have not been implemented, the Service will assess the impacts ofnot
completing these actionS prior to reexamining any flow related issues.

New information would also include the lack ofa positive population response by the year 2015
or when new depletions reach 50,000 AF/year. According to the criteria outlined in Appendix D
ofthe Colorado River PBO, a positive response would require the adult Colorado pikelllinIiow
population estimate to be 1,100 individuals (±250) in the Colorado River (Rifle, Colorado to the
confluence with the Green Rivh). When the population estimate increases above 1,100, a neW
population baseline is established at the higher pQpulation level.

c. The Recovery Action Plan actions listed as part ofthe proposed action in the Colorado River
PBO are not implemented within the required time frames. This would be considered a change
in the action subjectto consuliation;section7 regulations (50 CFR 402.16 (c)) state that
reinitiation of consultation is required if the identified action is subsequently modified in a
manner that causes an effect to the listed species or critical habitat that was not considered in the
biological opinion. The Recovery Action Plan is an adaptive management plan because
additional information, changing priorities, and the development of the States' entitlement may
require modification of the Recovery Action Plan. Therefore,the Recovery Action Plan is
reviewed annually and. updated and changed when necessary and the required time frames
include changes in timing approved by means of the normal procedures of the Recovery
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Program, as explained in the description of the proposed action. In 2003 and every 2 years
thereafter, for the life of the Recovery Program, the Service and Recovery Program will review
implementation of the Recovery Action Plan actions to determine timely compliance with
applicable schedules.

d. The Service lists new species or designates new or additional critical habitat, where the level
or pattern of depletions covered under the Colorado River PBO may have an adverse impact on
the newly listed species or habitat. If the species or habitat may be adversely affected by
depletions, the Service will reinitiate consultation on the Colorado River PBO as required by its
section 7 regulations. The Service will first determine whether the Recovery Program can avoid
such impact or can be amended to avoid the likelihood ofjeopardy and/or adverse modification
of critical habitat for such depletion impacts. If the Recovery Program can avoid the likelihood
ofjeopardy and/or adverse modification of critical habitat no additional recovery actions for
individual projects would be required, if the avoidance actions are already included in the
Recovery Action Plan. Ifthe Recovery Program is not likely to avoid the likelihood ofjeopardy
and/or adverse modification of critical habitat then the Service will reinitiate consultation and
develop reasonable and prudent alternatives.

For purposes of any future reinitiation of consultation, depletions have been divided into two
categories.

Category 1:

a) existing depletions, both Federal and non-Federal as described in the project
description, from the Upper Colorado River Basin above the confluence with the
Gunnison River that had actually occurred on or before September 30, 1995 (average
annual depletion of approximately 1 million AF/year);

b) depletions associated with the total 154,645 AF/year volume of Green Mountain
Reservoir, including power pool (which includes but is not limited to all of the 20,000 AF
contract pool and historic user's pool), the Colorado Big-Thompson replacement pool;
and

c) depletions associated with Ruedi Reservoir including Round I sales of7,850 AF,
Round II sales of 6,135 AF/year as discussed in the Service's biological opinion to
Reclamation dated May 26, 1995, and as amended on January 6, 1999, and the Fryingpan
Arkansas Project replacement pool as governed by the operating principles for Ruedi
Reservoir but excluding 21,650 AF of the marketable yield.

Category 1 depletions shall remain as Category 1 depletions regardless of any subsequent
change, exchange, or abandonment of the water rights resulting in such depletions. Category
1 depletions associated with existing facilities may be transferred to other facilities and
remain in Category 1 so long as there is no increase in the amount of total depletions
attributable to existing depletions. However, section 7 consultation is still required for
Category 1 depletion proj ects when a new Federal action occurs which may affect
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endangered species except as provided by the criteria established for individual consultation
underthe umbrella of the Colorado River PBO. Reinitiation of this consultation will be
required if the water users fail to provide 10,825 AF/year on a permanent basis.

Category 2:

Category 2 is defined as all new depletions up to 120,000 AF/year, this includes all
depletions not included in Category 1 that occur after 1995 regardless of whether section 7
cOnsultation has been completed. This category is further divided into two 60?000 AF/year
blocks of depletions.

The recovery actions are intended to avoid the likelihood ofjeopardy and/or adverse
modification of critical habitat and to result in a positive response as described in Appendix D of
the Colorado River PBO for both 60,000 AF blocks of depletions in Category 2. However, prior
to depletions occurring in the second block, 'the Service will review the Recovery Program's"
progress and adequacy ofthe species tesl'0nse to the Recovery Action Plan actions. According
to the criteria outlined in Appendix D, a positive response would require the adult Colorado
pikeminnow population estimate to be maintained at approximately 1,100 individuals in the
Colorado River (Rifle, Colorado to the confluence With the Green RiverJ, unless the criteria in
Appendix D is changed because of new information. If the adult Colorado pikeminnow
population is maintained at approximately 1,100 adults or whatever is determined to be the
recovery goal in the Colorado River, a new population baseline would be established to
determine a positive or negative population response.

When population estimates for wild adult humpback chub are finalized, they will also be used to
determine population response. As outlined in Appendix D, Colorado pikeminnow and
humpback chub population estimates will serve as surrogates for razorback sucker and bonytail
to assess the status of their populations for 10 years. Recovery goals for all four species were
completed August 1,2002. If a population meets Of exceeds the numeric goal for that species, it
will be considered to exhibit a positive response. However, short of reaching a specific recovery
goal, trends in certain population indices provide an interim assessment of a species' progress
toward recovery. This review will begin when actual depletion levels from the first depletion
block reach 50,000 AF/year or the year 2015, whichever comes first.

Calculation of actual depletions is to be accOlnplished using'Carileo gage records and State
Division of Water ResoUrces data (Appendix B of the Colorado River PBO). The review will
include a determination if all the recovery actions have been satisfactorily completed, that all
ongoing recovery actions are continuing, and the status ofthe endangered fish species. If it is
determined that the recovery actions have all been completed and the status of all four
endangered fish species ha.s improved (based on criteria in Appendix D), then the Service intends
that the Colorado River PBO would remain in effect for new depletions up to 120,000 AF/year
(total of both 60,000 AF blocks ofCategory 2. depletions).

Monitoring, as expla.ined in Appendix D, will be ongoing to detennine ifa population estimate
of 1,100 (± one confidence interval) adult Coloradopikeminnow is maintained. If it is not
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If you have any questions regarding this consultation or would like to discuss it in more detail,
please cbntactme at (970) 243-2778, extension26.· .

Sincerely,

Patricia S. Gelatt
Acting Western Colorado Supervisor

Attachment

cc: FWSIUCREFRP, Denver

PGelatt:BRWiiIdyGapFiriningProjectCRB,OCPl 04.doy:02121O:KM
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RECOVERY AGREEMENT

This RECO"V'ERY AGRl=:Flv1ENT is entered into this 14th day of January, 2000. by and between
the United States Fish and Wildlife Service (USFVfS) and the Municipal Subdistrict, Northern
Colorado Water Conservancy District (Subdistrict).

WHEREAS, in 1988 the Secretary of Jnterior, the Governors of Wyoming, Colorado, and Utah,
and the Administrator of the Western Area Power Administration signed a Cooperative
Agreement to implement the Recovery Implementation Program for Endangered Fish Species in
the Upper Colorado River Basin (Recovery Program); and . .

WtIEREAS, the Recovery Program is intended to recOver the endangered fish while providing
for water development in the Upper Basin to proceed in complia.l1ce with state law, interstate
compacts, and the Endangered Species Act; and

WHEREAS, the Colorado Water Congress has passed a resolution supporting the Recovery
Program.; and

'WHEREAS, on neceniber2, 1999, USFWS issued a Programmatic Biological Opiclon (1999
Opinion) concluding that implementation of specified elements of the Recovery Action Plan
(Recovery Elements), along with existing and a specified amount of new depletions, :are not
likely to jeopardize the continued exi~ence of the endangered fish or adversely modify their
critical habitat in the Colorado Riv~r subbasin within Colorado. exclusive of the Gunnison River
subbasin ~ and

VlHEREAS, the 1999 Opinion in L1J.e section entitled "Reinitiation Notice" divided depletions
into Category 1 or Category 2 for reinitiation purposes; and .

WHEREAS, Subdistrict is the owner of the Windy Gap Project (Water Project), which causes or
will cause depletions to the Colorado River subbasin within Colorado, exclusive of the Gunnison
River subbasin; and

WHEREAS, Subdistrict desires certainty that its depletions can occur consistent with Section 7
and Section 9 of the Endangered Species Act (ESA); and

WHEREAS, USF\V'S desires a commitment from Subdistrict to the Recovery Program so that
the program can actually be implemented to recover the endangered fish and to carry out the
Recovery Elements.

NOW, THEREFORE, Subdistrict and USFWS agree as follows l

I Individual Recovery Agreement m~ be changed to fit specific circumstances.



1. USF\VS agrees that implementation of the Recovery Elements specified in the
1999 Opinion 'Will avoid the likelihood ofjeopardy and adverse modification
under Section 7 of the EsA for depletion impacts caused by Subdistrict's Water
Project. Any consultations under Section 7 regarding Water Project's depletions
are to be governed by the provisions of the 1999 Opinion.

USFVlS agrees that, except as provided in the 1999 Opinion. no other measures or
action shall be required or imposed on Water Project to comply with Section 7 or
Section 9 of U.~e ESA with regard to Water Project's depletion :impacts or other
impacts covered by the 1999 Opinion. Subdistrict is entitled to rely on this
Agreement in making the commitment described in paragraph 2.

2. Subdistrict agrees not to take any action which would probably prevent the
implementation of the Recovery Elements. To the eXlent implementing the
Recovery Elements requires active cooperation by Subdistrict. Subdistrict agrees
to take reasonable actions required to implement those Recovery Elements.
Subdistrict will not be required to take any action that would violate its decrees Or

the statUtory authorization for Water Project, or any applicable limits on
Subdistrict's legal authority. Subdistrict will not be preclUded from undertaking
good faith negotiations ove; tenus and conditions applicable to implementation of
the Recovery Elements.

3. IfUSFWS believes that Subdistrict has violated paragraph 2 of this Recovery
Agreement, USF\VS shall notify both Subdistrict and the Management Committee
of the Recovery Program. Subdistrict and the Management Committee shall have
a reasonable opportunity to comment to USFWS regarding the existence of a
violation and to recommend remedies. if appropriate. USfflS will consider the
comments of Subdistrict and the comments and recommendations of the
Management Committee, but retains the authority to determine the existence of a
violation. If USFWS reasonably determines that a violation has occurred and will
not be remedied by Subdistrict despite an opportunity to do so, the USFWS may
request reinitiation ofconsultation on Water Project without reinitiating other
consultations as would othenvise be required by the ''Reinitiation Notice" section
of the 1999 Opinion. In that event, the Water Project's depletions would be
excluded. from the depletions covered by the 1999 Opnion and the protection
provided by the Incidental Take Statement.

4. Nothing in this Recoyery Agr"...ement shall be deemed to affec1 the authorized
purposes of SubdisLict's Water Project or USFVlS' statutory authority.

5. The signing of this Recovery Agreement does not constitute any admission by
Subdistrict regarding the application of the ESA to the depletions of Subdistrict's
Water Project. The signing of this Recovery Agreement does not constitute any
agreement by either party as to whether the flOVl.IeCOmmendations for the 15-Mile
Reach descriped in the 1999 Opinion are biologically or hydrologically necessary
to recover the endangered fish.



6. This Recovery Agreement shall be in effect until one of the following OCC'J.rs:

a. USFVfS removes the listed species in the Upper Colorado River Basin
from the endangered or threatened species list and determines that the
Recovery Elements are no longer needed to prevent the species from being .
relisted under the ESA; or

b. USFWS determines that the Recovery Elements are no longer needed to
re.::over or offset the likelihood of jeopa.Tdy to the listed s.pecies in the
Upper Colorado River Basin; or

c. USFV1S declares that the endangered fish in the Upper Colorado River
Basin are extinct; or

d. Federal legislation is passed or federal regulatory action is taken that
negates the need for (or eliminates] the Recovery Program,

7. Subdistrict may withdraw from this Recovery Agreement upon written notice to
USFWS. IfSubdistrict withdraws, USFWS may request :reittitiation of
consultation on Water Project without reinitiating other consultations as would
otherwise be required by the "Reinitiation Notice" section of the 1999 Opinion..

General Manager
Municipal Subdistrict, Northern
Colorado Water Conservancy District

Date
1<+ ~o
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EXECUTIVE SUMMARY 
 
The Municipal Subdistrict of the Northern Colorado Water Conservancy District 
(Subdistrict), on behalf of 13 East Slope Windy Gap Project participants, is pursuing 
a project that will improve the reliability of the water supplies and deliveries from the 
existing Windy Gap Project.  The purpose of this Fish and Wildlife Mitigation Plan 
(FWMP) for the Windy Gap Firming Project (WGFP) is to comply with the 
requirements of Colorado State law (CRS 37.60.122.2), including the Procedural 
Rules for the Wildlife Commission (Chapter 16).   
 
The WGFP is also required to comply with the National Environmental Policy Act 
(NEPA) by preparing a Final Environmental Impact Statement (FEIS) and with 
Section 404(b) (1) of the Clean Water Act by applying for a “404 Permit.”  As part of 
the 404 permit process, a 401 certification from the Colorado Department of Public 
Health and Environment is required.   
 
The WGFP participants are committed to comply with all mitigation measures 
required by the FWMP, the FEIS (and associated Record of Decision), the 404 
Permit, and the 401 Certification.   
 
The Subdistrict is also submitting a separate Fish and Wildlife Enhancement Plan 
(Enhancement Plan) in cooperation with Denver Water to enhance fish and wildlife 
resources over and above the levels existing without the WGFP and Moffat Project.   
 
In addition to the required mitigation measures in the FWMP and enhancements in 
the Enhancement Plan, the Subdistrict is participating with several East Slope and 
West Slope water users, numerous state and federal agencies, and West Slope 
private entities to enhance the flows in the Colorado River in Grand County by 
managing and coordinating the release of approximately 5,400 AF of water (1/2 of 
10825 Water) that will benefit the Upper Colorado River Endangered Fish Recovery 
Program. 
 
The goal of the Subdistrict and the WGFP participants is to mitigate for 
environmental impacts of the WGFP through the measures identified in this Fish 
and Wildlife Mitigation Plan and to improve the aquatic and riparian habitat of the 
Colorado River in Grand County with measures identified in the separate 
Enhancement Plan, while at the same time improving the reliability of the Windy 
Gap Project water supplies. 
 
This FWMP for the WGFP addresses two main impact areas.  On the East Slope 
the proposed action primarily consists of the construction and operation of a new 
90,000 AF water storage facility, Chimney Hollow Reservoir.  Although there will be 
no new construction on the West Slope and all future operations of the Windy Gap 
Project will be within historic water rights limitations, there will be increased 
diversions of Colorado River water over the actual amounts historically diverted.  



WINDY GAP FIRMING PROJECT 
FISH AND WILDLIFE MITIGATION PLAN 

 

 2 

The associated impacts to the Colorado River stream and aquatic resources are 
addressed in this plan. 
 
With respect to the Colorado River below the Windy Gap diversion, both the WGFP 
and Denver Water’s Moffat Collection Project (Moffat Project) diversions can 
sometimes have cumulative, or combined, impacts to the river.  Since the Moffat 
Project is also seeking approval through the state and federal regulatory processes, 
both the Subdistrict and Denver Water have agreed to cooperate in a process of 
simultaneous development of the mitigation and enhancement plans pursuant to 
CRS 37-60-122.2.  The WGFP Enhancement Plan is being provided to the Wildlife 
Commission concurrently with this FWMP in a separate document. 
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1.0 INTRODUCTION 
The Windy Gap Firming Project (WGFP) is a proposed water supply project that 
would provide more reliable water deliveries to Front Range and West Slope 
communities and industries.  The Municipal Subdistrict, Northern Colorado Water 
Conservancy District, acting by and through the WGFP Water Activity Enterprise 
(Subdistrict) is seeking to construct the project on behalf of the 13 WGFP 
Participants.  Project Participants include the City and County of Broomfield; the 
towns of Erie and Superior; the cities of Evans, Fort Lupton, Greeley, Lafayette, 
Longmont, Louisville, and Loveland; the Little Thompson Water District; the Central 
Weld County Water District; and the Platte River Power Authority. 
 
This Fish and Wildlife Mitigation Plan (FWMP) was developed to satisfy the 
requirements of Colorado Revised Statute (CRS) 37-60-122.2 and outlines the 
actions that Project Participants will implement to mitigate the impacts that the 
WGFP may have on fish and wildlife. The FWMP also addresses concerns 
regarding WGFP impacts that were identified by CDOW staff in a detailed review of 
the DEIS impacts.  The Subdistrict has also prepared a separate Fish and Wildlife 
Enhancement Plan (Enhancement Plan), pursuant to CRS 37-60-122.2 to address 
issues raised by Colorado Division of Wildlife and other stakeholders regarding the 
current condition of the aquatic environment on the Colorado River, which includes 
proposed enhancement measures to enhance fish and wildlife resources over and 
above levels existing without the WGFP. 
 
 
2.0 PROJECT BACKGROUND 
2.1 COLORADO-BIG THOMPSON PROJECT 
The Colorado-Big Thompson Project was developed by the U.S. Bureau of 
Reclamation on behalf of the Northern Colorado Water Conservancy District 
between 1938 and 1957.  The project was designed to provide water for 
agricultural, municipal, and industrial beneficial uses.  The C-BT Project provides 
supplemental water to 33 cities and towns and is used to help irrigate more than 
600,000 acres of northeastern Colorado farmland.  On average, about 220,000 AF 
of water is delivered to northeast Colorado. 
 
Twelve reservoirs, 35 miles of tunnels, 95 miles of canals, and 700 miles of power 
transmission lines comprise the complex C-BT collection, distribution, and power 
systems.  Willow Creek Reservoir, Shadow Mountain Reservoir, Grand Lake, and 
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Lake Granby on the west of the Continental Divide collect and store C-BT water 
from the upper Colorado River basin.  Water is pumped from Lake Granby into 
Shadow Mountain Reservoir where it flows by gravity into Grand Lake.  From there, 
the 13.1-mile Adams Tunnel transports the water under the Continental Divide to 
the East Slope. 
 
Once the water reaches the East Slope, it is used to generate electricity as it 
descends almost one-half mile through five power plants on its way to Colorado’s 
Front Range.  Carter Lake, Horsetooth Reservoir, and Boulder Reservoir store the 
water.  C-BT water is delivered as needed via canals and pipelines to supplement 
native water supplies in the South Platte River Basin.   
 
2.2 WINDY GAP PROJECT 
During the 1960s, the cities of Boulder, Greeley, Longmont, Loveland, Fort Collins, 
and the Town of Estes Park determined that additional water supplies were needed 
to meet their projected municipal demands.  The Municipal Subdistrict, Northern 
Colorado Water Conservancy District, consisting of the incorporated areas of the six 
entities, was formed in 1970 to develop the Windy Gap Project.  Prior to project 
construction, the Platte River Power Authority acquired all of the City of Fort Collins’ 
allotment contracts, as well as one-half of the City of Loveland’s and one-half of the 
Town of Estes Park’s contracts.  Allotment contracts are used to allocate 480 units 
of Windy Gap Project water. Each Windy Gap unit represents a yield of up to 100 
AF and, similar to C-BT units, can be bought and sold.  The Windy Gap unit holders 
have changed since the original project was completed.   
 
The Windy Gap Project consists of a diversion dam on the Colorado River, a 445-
AF reservoir, a pumping plant, and a 6-mile pipeline to Lake Granby.  Currently, 
Windy Gap Project water is stored and conveyed through C-BT Project facilities 
prior to delivery to Windy Gap Project allottees. Middle Park Water Conservancy 
District contractees on the West Slope use Windy Gap water to replace out-of-
priority diversions by release of water directly from Lake Granby to the Colorado 
River.   
 
2.2.1 Windy Gap Project Environmental Impact Statement 
In April 1981, Reclamation completed the Final EIS on the effects of using C-BT 
Project facilities for the “storage, carriage and delivery” of Windy Gap Project water.  
The 1981 Record of Decision (ROD) for the original Windy Gap Project EIS allowed 
Reclamation to negotiate a contract with the Subdistrict and the NCWCD for the 
storage, conveyance, and delivery of Windy Gap Project water using facilities of the 
C-BT Project. 
 
The original EIS determined that about 56,000 AF of water could be diverted 
annually from the Colorado River and that about 48,000 AF would be available for 
delivery to East Slope Windy Gap unit holders after subtracting 3,000 AF for 
MPWCD and allowances for various storage and conveyances losses.  Windy Gap 
diversions are limited to a rate of 600 cfs and occur primarily during the months of 
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April to July.  Total Windy Gap diversions are measured at the Adams Tunnel and 
are limited to a maximum of 90,000 AF in any one year and a maximum of 650,000 
AF during any consecutive 10-year period pursuant to the Agreement Concerning 
the Windy Gap Project and Azure Reservoir and Power Project, dated April 30, 
1980 and the Windy Gap water rights. 
 
2.2.2 Mitigation Measures Included in the Original Windy Gap EIS 
The 1981 Windy Gap Project EIS and ROD, as well as subsequent agreements, 
included a variety of mitigation measures to compensate and offset the effects 
associated with construction of the Windy Gap Project and its water diversions.  
Operational mitigation measures are still in place and funding and compensatory 
mitigation measures have been paid.  Mitigation measures are summarized below. 
 
Minimum Streamflow.  A Memorandum of Understanding between the Municipal 
Subdistrict, Northern Colorado Water Conservancy District, NCWCD, and Colorado 
Division of Wildlife (June 23, 1980) established the following minimum streamflows 
on a 24-mile reach of the Colorado River downstream of the Windy Gap Project to 
the mouth of the Blue River that apply when the Windy Gap Project is pumping: 

• From the Windy Gap Diversion Point to the mouth of the Williams Fork 
River: 90 cfs 

• From the mouth of the Williams Fork River to the mouth of Troublesome 
Creek: 135 cfs 

• From the mouth of Troublesome Creek to the mouth of the Blue River: 
150 cfs 

 
If flows are less than those specified above, Windy Gap must curtail diversions 
except that the project cannot be required to bypass more than the natural inflow.  
Additionally, bypass of at least 450 cfs for at least 50 hours during the period of 
April 1 through June 30 is required at least once every 3 years. 

 
Endangered Species.  Endangered Species Act Section 7 consultation with the 
U.S. Fish and Wildlife Service concluded with a Biological Opinion (March 13, 1981) 
determination that Windy Gap depletions, with the conservation measures listed 
below is not likely to jeopardize the existence of the endangered squawfish or 
humpback chub.  The Subdistrict agreed to payment of $100,000 for a habitat 
project and $450,000 for biological investigations on the Colorado River as 
conservation measures to compensate for the adverse effects of the Windy Gap 
Project.  Specific conservation and recovery measures included: 
 

• The establishment of backwater habitat areas along the mainstem of the 
Colorado River 

• Support of a field research team for 3 years to evaluate habitat 
improvement techniques for endangered fish 

• Bypass flow agreements with CDOW for trout habitat to benefit Colorado 
River endangered fish downstream of the project area 
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Azure Agreement.  Western Slope objections to the Windy Gap project were 
resolved in the Agreement Concerning the Windy Gap Project and the Azure 
Reservoir and Power Project dated April 30, 1980, entered into by the Subdistrict 
and several West Slope entities that had been opposed to the project because of 
anticipated West Slope impacts.  Following negotiations between the Subdistrict 
and the Colorado River Water Conservation District (CRWCD), a settlement was 
reached and mitigation measures acceptable to the parties were identified.  Other 
parties to this agreement included: the Northwest Colorado Council of Governments 
(NWCCOG), Grand County, MPWCD, Three Lakes Water and Sanitation District, 
the towns of Granby and Hot Sulphur Springs, Winter Park Water and Sanitation 
District, and 30 ranchers.  The purpose of this agreement was to provide 
compensation to West Slope entities from the transbasin diversion of water and 
associated impacts.  Principal agreements included: 
 

• A commitment by the Subdistrict to fund the construction of the Azure 
Reservoir and Power Plant, or if infeasible, fund an alternative project or a 
cash payment to the CRWCD 

• Payment of $25,000 to Grand County for salinity studies of the Colorado 
River 

• Payment of $150,000 to the Town of Hot Sulphur Springs for assistance 
in improving its water treatment facility and $270,000 for improving its 
wastewater treatment facility 

• Payment of $500,000 to plan, construct, and design facilities needed for 
ranchers to maintain their diversion structures on the Colorado River 

• An agreement by the Subdistrict to subordinate its Windy Gap decrees to 
all present and future in-basin irrigation, domestic, and municipal uses, 
excluding industrial uses, on the Colorado and Fraser rivers and their 
tributaries above the Windy Gap Reservoir site 

• An agreement by the Subdistrict to volumetric limits on diversions, which 
included a maximum single-year diversion of 90,000 AF/year and a 
maximum of 650,000 AF during any consecutive 10-year period.  Per the 
1985 Supplement to the 1980 Azure Settlement Agreement, these 
diversion limitations apply to deliveries through the Adams Tunnel, as 
opposed to diversions at Windy Gap Reservoir 

• An agreement by the Subdistrict to bypass flows necessary to meet 
senior downstream water rights 

• An agreement by the NCWCD  to allow Grand County’s use of a rock and 
gravel quarry on their property 

• An agreement by the Subdistrict to cooperate with CDOW and others to 
allow public use for recreation at Windy Gap Reservoir  
 

In return for these mitigation measures, West Slope interests agreed to drop 
objections to the Windy Gap conditional water right decrees and cooperate with all 
the necessary permitting requirements to allow construction of the project. 
The 1985 Supplement to the 1980 Azure Settlement Agreement was later signed on 
March 29, 1985 by the Subdistrict, CRWCD, NWCCOG, Grand County 
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commissioners, and the MPWCD.  This agreement was implemented after the 
planned Azure Reservoir was determined infeasible.  The 1985 agreement included 
the following compensation to West Slope entities: 

 
• Payment of $10.2 million, which was used to fund construction of Wolford 

Mountain Reservoir on Muddy Creek north of Kremmling, and release of 
obligations for funding of the Azure Project 

• The Subdistrict’s agreement to set aside annually, but non-cumulatively, 
at no cost to the MPWCD, 3,000 AF of water in Lake Granby that is 
produced each year from Windy Gap supplies, for beneficial use without 
waste in the MPWCD for all beneficial uses, except instream uses and 
industrial uses  

• Subordination of Windy Gap water rights to either Rock Creek or Wolford 
Mountain projects; Wolford Mountain Reservoir was completed in 1996 

 
The 1980 and 1985 agreements were incorporated as integral parts of the Windy 
Gap water rights decrees. 
 
2.3 WINDY GAP FIRMING PROJECT 
The proposed WGFP would entail construction of a new water storage reservoir that 
would provide more reliable water deliveries to Front Range and West Slope 
communities and industry.  Due to limitations and constraints with the existing 
system, the current Windy Gap facilities, which were completed in 1985, are unable 
to deliver the anticipated firm yield of water.  Water deliveries from the West Slope 
are limited by storage capacity in Lake Granby and by the delivery capacity of the 
Adams Tunnel, which delivers water from Grand Lake to the East Slope.  As a 
result, a group of the Windy Gap Project unit holders, working through the 
Subdistrict, have initiated the proposed WGFP which will firm all or a portion of their 
individual Windy Gap units to meet a portion of existing and future municipal and 
industrial water requirements.  The proposed action is to add water storage and 
related facilities to the existing Windy Gap operations that would be capable of 
delivering a firm annual yield of about 30,000 AF to Project Participants.   
 
The intent of the WGFP is to improve the reliability of the Windy Gap Project and 
the existing Windy Gap water rights by increasing the firm yield from the existing 
Windy Gap Project water supply.  The Subdistrict’s Proposed Action is the 
construction of Chimney Hollow Reservoir to store Windy Gap Project water.  To 
improve yield, the Subdistrict also is requesting integration of the Colorado-Big 
Thompson Project (C-BT) and Windy Gap Project operations so that C-BT water 
can be stored in Chimney Hollow Reservoir.  The Proposed Action would require 
new connections to C-BT East Slope facilities and continued use of C-BT storage 
and conveyance systems and other existing pipelines, canals, and diversions to 
deliver Windy Gap water to Project Participants. 
 
The Preferred Alternative includes construction of the 90,000-AF Chimney Hollow 
Reservoir with a surface area of about 740 acres.  This alternative includes 
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prepositioning, which is the storage of C-BT water, as well as Windy Gap water, in 
the new reservoir.  Water would be conveyed to Chimney Hollow Reservoir via a 
new pipeline connection to existing East Slope C-BT facilities at the upper end of 
the existing Flatiron Penstocks, where a new buried pipeline would deliver water to 
Chimney Hollow Reservoir or Carter Lake.  Connections between Chimney Hollow 
Reservoir and Carter Lake would allow delivery of water to Participants using 
existing infrastructure.  Reservoir construction would require relocation of about 3.8 
miles of an existing 115-kV transmission line.   
 
The new Chimney Hollow Reservoir would be located on Subdistrict land, and these 
lands, along with adjacent Larimer County open space lands, would be managed by 
Larimer County for recreation.  Combined Subdistrict and Larimer County lands 
would provide about 3,400 acres including the reservoir for recreation and fish and 
wildlife habitat.  Anticipated recreation features include a parking area, trails, boat 
dock and ramps, picnic facilities, and vault toilets.  No overnight camping would be 
allowed.   
 
2.3.1 Relationship of the Original Windy Gap EIS to Current Firming Project 
EIS 
The WGFP EIS evaluates the potential effects of alternatives associated with 
firming the yield of the water diverted under the terms of the original Windy Gap 
Project EIS.  The proposed WGFP would not exceed the average annual diversion 
of 56,000 AF evaluated in the 1981 EIS and ROD or any other diversion-related 
limitations or water rights.  Additional reservoir storage capacity is needed in the 
WGFP because of the limitations in the C-BT system to store Windy Gap water 
when it is available.  The WGFP EIS evaluates the direct, indirect, and cumulative 
effects of any new physical disturbances or changes in operation needed by the 
WGFP.  As described above, the original EIS included a number of mitigation 
measures to offset impacts, several of which are ongoing. 
 
 
3.0 OTHER CONCURRENT OR RELATED ACTIVITIES 

3.1 MOFFAT COLLECTION SYSTEM PROJECT 
The Moffat Collection System Project is currently proposed by Denver Water 
(Denver) to develop 18,000 AF/year of new annual yield to the Moffat Treatment 
Plant to meet future raw water demands on the East Slope.  This project is 
anticipated to result in additional diversions, primarily from the upper Fraser River 
and Williams Fork River basins.  Denver’s proposed additional Fraser River 
diversions would be located upstream of the Windy Gap Project diversion site on 
the Colorado River and would directly affect the availability of water for the WGFP.  
The Moffat Collection System Project Draft EIS prepared by the Corps was released 
for public review in 2009.  
 
Diversions for the WGFP and Moffat Project would result in changes to flows in the 
Colorado River below the Windy Gap dam.  Denver Water and the Subdistrict have 
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agreed to cooperate with each other and with the Colorado Department of Natural 
Resources (DNR) and CDOW in concurrent development of the mitigation plans 
required under CRS 37-60-122.2 for the two projects.    They have jointly developed 
stream temperature monitoring stations as mitigation (refer to Section 5.3.3 of this 
FWMP).  Additionally, Denver Water and the Subdistrict have proposed 
enhancement with significant resources and funding to improve current conditions in 
the river.  The WGFP Enhancement Plan is being provided to the Wildlife 
Commission concurrently with this FWMP in a separate document. 
 
3.2 UPPER COLORADO RIVER ENDANGERED FISH RECOVERY PROGRAM 
Reclamation is preparing an Environmental Assessment (EA) to assess the effects 
of proposed contracts that would provide for permanent release of 10,825 AF/yr of 
water to the 15-Mile Reach of the upper Colorado River. As a condition of a 1999 
Programmatic Biological Opinion (PBO) (U.S. Fish and Wildlife Service 1999), a 
group of East and West Slope water users is committed to make releases of “10825 
water” in late summer and fall in support of the recovery of endangered fish species 
in the 15-Mile Reach near Grand Junction. The EA will document whether a Finding 
of No Significant Impact (FONSI) can be issued for the proposed contracts. 
 
The Proposed Action Alternative would use releases from Ruedi Reservoir and 
Lake Granby, and to a limited extent, storage in and releases from Green Mountain 
Reservoir when excess capacity is available, to provide 10,825 AF/yr of water for 
the 15-Mile Reach.  
 
The Proposed Action Alternative involves release of 5,412.5 AF/year from Lake 
Granby.  Releases from Lake Granby would range from 20 to 50 cfs during the 
period from July 15 to September 30, depending upon the hydrologic year type.  
This alternative was not included in the hydrologic analyses for either the WGFP or 
Moffat Project.  Accordingly, the flows in the Colorado River below Lake Granby 
would be increased over flows shown in the Draft EIS for each project.    
 
3.2.1 Coordination of 10825 Project Releases from Lake Granby 
Each year, a total of 5,412.5 AF of water is to be released from Lake Granby.  The 
water will be released to benefit the 15-Mile Reach on a fixed delivery schedule to 
be agreed upon by the parties in the future, and pursuant to applicable federal and 
state laws.  The parties anticipate that the release pattern will depend on the type of 
hydrologic year (dry, average, or wet) and will be based on the target stream flow in 
the Colorado River between Lake Granby and Kremmling during late summer and 
early fall.  Releases from Lake Granby will be pursuant to a municipal-recreation 
contract with a Grand Valley municipal entity within or downstream of the 15-Mile 
Reach. 

  
Under some hydrologic conditions, releases from Lake Granby made to meet 
targeted stream flow in the Colorado River downstream of Lake Granby may not 
coincide with the FWS requirements for the 10825 water at the 15-Mile Reach.  In 
these instances, water released from Lake Granby will be stored in Green Mountain 
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Reservoir by exchange or substitution pursuant to a contract with Reclamation 
(subject to availability of storage capacity and exchange potential).  This water will 
then be released at the request of the Service to benefit the 15-Mile Reach. 
 
An Operations Group will be established, consisting of representatives from the 
water users, FWS, Reclamation, and the State of Colorado Division 5 Engineer.  
The Operations Group will meet each spring to develop a plan for releasing the 
10,825 AF of water during the coming 12 months, and at other times as necessary 
to fulfill the purposes of this Project.  The Subdistrict will propose that CDOW be 
added as a member of the Operations Group. 

 
4.0 REGULATORY PROCESS  
The WGFP is required to obtain numerous federal and state permits, licenses, and 
approvals.  The primary regulatory processes related to the C.R.S. 37-60-122.2 
requirement for fish and wildlife mitigation are described below. 
 
4.1 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) REVIEW 
The Subdistrict is seeking approval from Reclamation for approval of a physical 
connection to C-BT Project facilities and for operations of the Chimney Hollow 
Reservoir in order to implement the project.  As the lead federal agency, 
Reclamation prepared a Draft Environmental Impact Statement (Reclamation 2008) 
for the proposed project.  The U.S. Army Corps of Engineers (Corps), Western Area 
Power Administration (Western), and Grand County are cooperating agencies.  A 
Final EIS is expected to be published in mid-2011.  If impacts to fish and wildlife are 
identified in the FEIS that were not identified in the DEIS, Reclamation will 
coordinate with CDOW and other state agencies as required under the Fish and 
Wildlife Coordination Act and will make adjustments to project mitigation as 
appropriate. 
 
4.2 SECTION 404 PERMIT 
Because the proposed WGFP would involve the discharge of dredged and fill 
material into wetlands or other waters of the U.S., a permit is required from the 
Corps under Section 404 of the Clean Water Act.  The Subdistrict, acting by and 
through the Windy Gap Firming Project Water Activity Enterprise, has notified the 
Corps that it will seek a Section 404 permit for the WGFP.  Issuance of a permit 
would be a Corps federal action.   
 
4.3  COLORADO FISH AND WILDLIFE MITIGATION PLAN 
This FWMP is prepared to satisfy the requirements of C.R.S. 37-60-122.2. The first 
portion of this statute states: 
 

(1)(a) The general assembly hereby recognizes the responsibility of the state 
for fish and wildlife resources found in and around state waters which are 
affected by the construction, operation, or maintenance of water diversion, 
delivery, or storage facilities. The general assembly hereby declares that such 
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fish and wildlife resources are a matter of state-wide concern and that impacts on 
such resources should be mitigated by the project applicants in a reasonable 
manner. It is the intent of the general assembly that fish and wildlife resources 
that are affected by the construction, operation, or maintenance of water 
diversion, delivery, or storage facilities should be mitigated to the extent, and in a 
manner, that is economically reasonable and maintains a balance between the 
development of the state’s water resources and the protection of the state’s fish 
and wildlife resources. 

 
FWMPs for water projects considered under C.R.S. 37-60-122.2 are to be 
developed by the project applicant, working in cooperation with CDOW, and 
submitted to the Colorado Wildlife Commission (CWC). If the CWC and applicant 
agree on the mitigation plan, the CWC forwards the mitigation plan to the Colorado 
Water Conservation Board (CWCB) for adoption as  the official state position on the 
mitigation actions required of the applicant. 
 
4.3.1 Mitigation and Enhancement Plans 
C.R.S. 37-60-122.2 makes a specific distinction between mitigation of impacts 
caused by the proposed project, and enhancing fish and wildlife resources over 
existing conditions.  This distinction is further defined in the Procedural Rules for the 
Wildlife Commission (Chapter 16), and clarified in a memorandum dated December 
9, 2010 to the Director of the Colorado Division of Wildlife and the Wildlife 
Commission from the First Assistant Attorney General, Natural Resources and 
Environment Section.  Accordingly, this FWMP includes mitigation measures to 
address the direct impacts that have been identified for the proposed project. The 
Subdistrict has also prepared a separate Enhancement Plan, in accordance with 
CRS 37-60-122.2 to address issues raised by Colorado Division of Wildlife and 
other stakeholders regarding the current condition of the aquatic environment on the 
Colorado River, which includes proposed enhancement measures to enhance fish 
and wildlife resources over and above levels existing without the WGFP.  The 
Subdistrict, as an applicant for one or more federal permits, or licenses, is required 
by C.R.S. 37-60-122.2 to submit a proposed mitigation plan, but submittal of an 
enhancement plan is voluntary. 
 
4.3.2 Consultation, Coordination and Public Input 
The Subdistrict consulted with Colorado Division of Wildlife (CDOW) U.S. Fish and 
Wildlife Service (FWS) representatives during preparation of this Plan.  In addition, 
CDOW and FWS were provided an opportunity to review and comment on the 
Wildlife Resource Technical Report (ERO 2008) and Aquatic Resource Technical 
Report (Miller Ecological 2008) prepared as part of the EIS process.  Both of these 
reports provide additional details on the impacts of the alternatives evaluated in the 
EIS.  The CDOW and FWS also were given an opportunity to review and comment 
on the draft EIS. 
 
CRS 37-60-122.2 requires CDOW and Colorado Water Conservation Board review 
and input on mitigation for fish and wildlife impacts resulting from a federally 
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approved water project.  The review process is intended to provide a balanced 
review between fish and wildlife protection and water development.1

• Wildlife Commission Workshop, October 7, 2010, Las Animas – CDOW 
presented the proposed fish and wildlife impacts of the WGFP 

  Although the 
procedures for CRS 37-60-122.2 do not require public review and input, the 
Subdistrict and CDOW have been involved in extensive efforts to allow for public 
participation. To date, the Wildlife Commission has provided the following public 
meetings to solicit input on the potential impacts and mitigation for the Moffat 
Project: 

• Wildlife Commission Public Meetings (“1313” Meetings), October 13, 2010 in 
Loveland and October 21, 2010 in Granby – Wildlife Commissioners solicited 
public comment on the potential impacts of the WGFP 

• Stakeholder Workshops, January 24-25, 2011, Winter Park – CDOW 
solicited input on enhancement options for fixing the upper Colorado River 
between Windy Gap and the Kemp-Breeze State Wildlife Area to ensure a 
functioning river that supports fish and wildlife resources given anticipated 
future flows.  (Refer to the WGFP Enhancement Plan for details.) 

• Public Comment Period on Draft Enhancement and Mitigation Plans, Feb. 
10-24, 2011 – CDOW invited public review and comment on the February 9th 
draft plans.  The input will be reviewed by CDOW, Denver Water and the 
Subdistrict while preparing the final plans. 

• Wildlife Commission Meeting, March 10, 2011 – Member of the public 
provided comments on the February 9th draft plans and review process. 

• Wildlife Commission Meeting, May 6, 2011 – Members of the public provided 
comments on the April 7th plans submitted to the Wildlife Commission. 
 

 
Input from all of these processes has been used to help prepare this plan. 

 
 

5.0 PROPOSED FISH AND WILDLIFE MITIGATION PLAN 
This section constitutes the Mitigation Plan for fish and wildlife impacts that are 
expected to be caused by the proposed WGFP.   Mitigation measures have been 
developed to address impacts identified in the Draft EIS.  The mitigation measures 
are also intended to address concerns regarding WGFP impacts that were identified 
by CDOW staff in a detailed review of the DEIS impacts.  The impacts are based on 
a comparison of the existing conditions scenario to the Preferred Alternative, which 
consists of a 90,000 AF reservoir at the Chimney Hollow site.  A detailed description 
of existing conditions in the project area and the analysis and identification of 
project impacts are included in the Draft EIS.  The Draft EIS and associated 
Technical Reports prepared in conjunction with the DEIS are the only studies that 

                                                 
1 See Testimony of Clyde Martz, Direction of the Department of Natural Resources, Senate Testimony HB 87-
1158, April 9, 1987 
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have been conducted that specifically analyze the incremental impacts of the 
WGFP. 
 
5.1 WGFP PROJECT AREA 
The WGFP would have effects on both the east and west sides of the Continental 
Divide.  The West Slope project area shown on Figure 1 includes the Colorado 
River below Lake Granby, which is affected by changes in Lake Granby spills and 
increased Windy Gap diversions at the existing Windy Gap Reservoir.  Willow 
Creek below Willow Creek Reservoir is also included in the project area because of 
small changes in Willow Creek Feeder Canal diversions. Lake Granby is included 
because water levels would decrease as a result of storage of a portion of Windy 
Gap water in Chimney Hollow Reservoir.  Shadow Mountain Reservoir and Grand 
Lake are included in the project area because of potential water quality effects, but 
there would be no change in lake levels.   
 
The East Slope project area shown in Figure 2 includes the Chimney Hollow 
Reservoir site located west of Carter Lake, which is also shown on Figure 3.  
Hydrologic changes would occur in the Big Thompson River below Lake Estes from 
the import of additional Windy Gap water and from slight increases in flow that 
would occur below Participant wastewater treatment plants (WWTPs) on the Big 
Thompson River, St. Vrain Creek, Big Dry Creek, and Coal Creek.  Carter Lake and 
Horsetooth Reservoir would experience a change in reservoir levels with the 
WGFP.   
 
Proposed mitigation measures for the West Slope (Colorado River) area and the 
East Slope (South Platte Tributaries and Chimney Hollow Reservoir) are described 
below in separate sections.  
 
5.2 AVOIDANCE AND MINIMIZATION 
The Preferred Alternative for the WGFP was selected to minimize environmental 
impacts as a result of a detailed alternatives analysis conducted by Reclamation 
and a Section 404(b)(1) alternatives analysis prepared in coordination with the 
Corps.  The alternatives analysis evaluated over 170 project elements which 
included both structural and non-structural alternatives.  The Preferred Alternative 
consists of a 90,000 AF reservoir at the Chimney Hollow site and has been 
designed to minimize direct effects to wetlands and other waters of the U.S. 
 
As part of the federal and state permits and approvals, the Subdistrict will 
implement a variety of best management practices (BMPs) during design and 
construction to reduce impacts to the environment, including fish and wildlife.  Some 
of the environmental permits and approvals with BMPs and environmental 
protection measures include: 
 

• Migratory Bird Treaty Act Compliance 
• CDPHE Fugitive Dust Control Plan 



WINDY GAP FIRMING PROJECT 
FISH AND WILDLIFE MITIGATION PLAN 

 

 14 

• CDPHE Stormwater Management Plan 
• CDPHE Section 401 Water Quality Certification 

 
The CDOW has developed BMPs and actions to minimize adverse impacts to 
wildlife resources.  The BMPs were specifically developed for the oil and gas 
industry; however, they can also be applicable to other major construction projects.  
These BMPs will be considered by the Subdistrict when preparing final design and 
construction plans.  The Subdistrict will consult with the CDOW to implement the 
appropriate BMPs to avoid or minimize impacts on fish and wildlife resources. 
 
5.3 PROPOSED MITIGATION MEASURES FOR WEST SLOPE (COLORADO 
RIVER) IMPACTS  
Table 1 summarizes West Slope impacts and the proposed mitigation measures for 
each identified impact.  The table also includes a column that outlines issues and 
concerns regarding WGFP impacts that were identified by CDOW staff in a detailed 
review of the DEIS impacts. The mitigation measures identified in the table are 
described in more detail in this section. 
 
5.3.1.  Modified Prepositioning to Maintain Higher Water Levels in Lake 
Granby 
This measure addresses Impact CR-3, as well as CR-16, CR-23, ES-1, ES-2, and 
ES-29. 
 
In any year when Lake Granby is projected to fall below an elevation of 8,250 feet, 
modified prepositioning, which reduces the delivery of C-BT water from Lake 
Granby to Chimney Hollow Reservoir, will be implemented to maintain higher water 
levels in Lake Granby.   

 
Details of this measure will be developed by the Subdistrict and incorporated into a 
proposed agreement between Reclamation and the Subdistrict with a concurrence 
by the Corps.  The objective is to minimize the adverse effects of prepositioning on 
water levels in Lake Granby. This measure will minimize any potential negative 
effects on aquatic resources and recreation in Lake Granby that may be caused by 
reduced water levels from prepositioning. 

 
5.3.2 Improvements to Flushing Flows in the Colorado River 
This measure addresses Impact CR-6, as well as CR-2, CR-14, CR-15 and CR-17. 
 
The Windy Gap Project is currently required to bypass 450 cfs for 50 hours once in 
every 3 years, if such flows are naturally available in accordance with the 
Memorandum of Understanding Between Municipal Subdistrict, Northern Colorado 
Water Conservancy District and Division of Wildlife, Colorado Department of Natural 
Resources, Relating to Minimum Stream Flow in Association with the Windy Gap 
Diversion Project, dated June 23, 1980.  The Subdistrict will modify project 
operations as follows: 
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• The flushing  flow provision of the 1980 MOU will be modified to increase 

the required flushing flow from 450 cfs to 600 cfs. 
• In any year when flows below Windy Gap have not exceed 600 cfs for at 

least 50 consecutive hours in the previous two years, and total 
Subdistrict water supplies in Chimney Hollow and Granby Reservoirs 
exceed 60,000 AF on April 1, the Subdistrict will cease all Windy Gap 
pumping for at least 50 consecutive hours to enhance peak flows below 
Windy Gap. 

 
The intent of this measure is to enhance peak flows below Windy Gap .  The 
Subdistrict will coordinate with CDOW and other water suppliers, including Denver 
Water, to maximize benefits of the higher flows and minimize any potential negative 
impacts to aquatic resources. 
 
 
 
5.3.3 Temperature Mitigation 
This measure addresses Impact CR-9, as well as CR-11 and CR-24. 
 

• Monitoring Stations.  The Subdistrict will work with Denver Water to 
install, operate and maintain two continuous real-time temperature-
monitoring stations on the Colorado River; one at the Windy Gap gage 
and one upstream of the confluence with the Williams Fork River.   
 

• Temperature Thresholds.  For the purposes of this mitigation plan, the 
threshold temperatures will be the following, as measured at the 
temperature monitoring stations identified above: 

 
1.  MWAT Chronic Threshold: 18.2oC (64.8o F), based on current 

Maximum Weekly Average Temperature (MWAT) Chronic Standard 
2. DM Acute Threshold:  23.8oC (74.8o F), based on current Daily 

Maximum (DM) Acute Standard  
 

• MWAT  Chronic Threshold  Exceedances - Reduction or Curtailment of 
WGFP Pumping .   For the period after July 15th of each year: 

 
1. At such times as the Weekly Average Temperature (WAT) exceeds 

the MWAT Chronic Threshold,, the Subdistrict will reduce or curtail 
WGFP pumping at the Windy Gap diversion to the extent necessary to 
maintain temperatures within the  MWAT Threshold.  Reduced 
pumping may not be sufficient to maintain temperatures below the 
threshold.   
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2. Pumping for the original Windy Gap Project, now and after the WGFP 
is in operation, may occur at any time that the Windy Gap water rights 
are in priority and sufficient space is available in Lake Granby that 
such water pumped will not be reasonably expected to spill from the 
reservoir.  Therefore, WGFP pumping will be defined as pumping that 
occurs at such times as the Northern Colorado Water Conservancy 
District determines, based on its most probable forecasts of inflows to 
Lake Granby, that a spill of water from Lake Granby is reasonably 
foreseeable.  All other pumping will be considered to be for the original 
Windy Gap Project. 

 
• DM Acute Threshold Exceedances - Reduction or Curtailment of Pumping 

for the WGFP and the original Windy Gap Project . 
 

1. At such times as the Daily Maximum temperature is within 1 oC of the 
DM Acute Threshold, the Subdistrict will reduce or curtail pumping for 
the original Windy Gap Project or the WGFP at the Windy Gap 
diversion to the extent necessary to maintain temperatures within  the 
DM Threshold.  Reduced pumping may not be sufficient to maintain 
temperatures below the threshold.  In the future, the 1 degree buffer 
may be altered, based on experience, to maintain compliance with the 
DM Threshold. 

 
• Limitations on Reduction or Curtailment of Windy Gap pumping.  The 

temperature mitigation measures identified above will be suspended in 
the event that and at such times as there is no material causal 
relationship between Windy Gap Project or Windy Gap Firming Project 
operations and any exceedence of the MWAT Chronic threshold or DM 
Acute threshold at the monitoring stations identified above.  For the 
purposes of this Paragraph a “material causal relationship” is defined as 
either an actual measureable impact on temperature using readily 
available monitoring technology or a modeled impact on temperature that 
is not de minimus and is based on a computer model or studies accepted 
by the Colorado Division of Wildlife.  The Subdistrict will cooperate with 
future studies to determine what factors, other than flow changes, have 
effects on water temperatures in the Colorado River below Windy Gap. 
 

• Use of the Windy Gap Bypass Valve and Auxiliary Outlet. The Subdistrict 
will use the Windy Gap Project Bypass Valve and Auxiliary Outlet to the 
maximum extent practicable, without causing adverse effects to the 
Windy Gap Project facilities or operations for the bypass of water that is 
otherwise bypassed from the Windy Gap Project.  This measure is 
intended to make releases of water from these outlets deeper in the 
reservoir that may be colder than water bypassed over the spillway. 
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5.3.4 Nutrient Mitigation to Offset Impacts to Grand Lake Water Quality 
This measure addresses Impact CR-10, as well as CR-12, CR-13, CR-26, and ES-
8. 
 
The Subdistrict will develop a proposed nutrient reduction mitigation plan for 
Reclamation and Corps approval.  The plan includes point source nutrient 
reductions from WWTP discharges in the Fraser River and nonpoint source nutrient 
reductions from agricultural land in the Willow Creek watershed.  Other nutrient 
reduction measures would be implemented as necessary to meet the requirement 
to provide a documented nutrient reduction credit factor of 1:1 to satisfy 
Reclamation and the Corps mitigation requirements. 

 
5.3.5 Participation in Upper Colorado River Recovery Program 
This measure addresses Impact CR-20. 
 
The Subdistrict will complete Section 7 consultation and compliance consistent with 
the requirements of the Programmatic Biological Opinion (PBO).  The Service 
issued a Biological Opinion on February 12, 2010 for the Preferred Alternative 
indicating WGFP coverage under the PBO with Participation in Upper Colorado 
River Recovery Program and payment of a depletion fee for additional depletions 
attributable to the WGFP. 

 
Documentation of Section 7 consultation will be submitted to the Corps in order to 
meet requirements for the Fish and Wildlife Coordination Act. 

 
5.3.6 Curtailment of Windy Gap Diversions during Gore Race  
This measure addresses Impact CR-22 and CR-25. 
 
WGFP diversions would be suspended during the Gore Race in August if flows drop 
below preferred range (1,250 cfs). 

 
 
5.4 PROPOSED MITIGATION MEASURES FOR EAST SLOPE (SOUTH PLATTE 
TRIBUTARIES AND CHIMNEY HOLLOW RESERVOIR) IMPACTS 
Table 2 summarizes East Slope impacts and the proposed mitigation measures for 
each identified impact. The table also includes a column that outlines issues and 
concerns regarding WGFP impacts that were identified by CDOW staff in a detailed 
review of the DEIS impacts. The mitigation measures identified in the table that are 
relevant to fish and wildlife resources are described in more detail in this section. 
 
5.4.1 Revegatiation and Weed Control on Areas Impacted by Construction 
This measure addresses Impact ES-11. 
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Revegetation and weed control on all disturbed areas in accordance with an erosion 
control plan to be developed by the Subdistrict and approved by Reclamation and 
the Corps.  Plan will be developed in coordination with CDOW and incorporate 
CDOW Oil & Gas BMPs where appropriate.  

 
5.4.2 Wetlands Mitigation 
This measure addresses Impact ES-13, ES-14, and ES-15. 

 
Avoid, minimize and mitigate wetland impacts as specified in the 33 CFR Part 332 
(Mitigation Rule, 10-Apr-08) and as approved by the Corps.  Wetlands would be 
mitigated by contribution to an approved wetland mitigation bank. 

 
5.4.3 Wildlife Habitat Mitigation at Chimney Hollow Reservoir Site 
This measure addresses Impact ES-16 and ES-17.  

 
Subdistrict will develop a plan to replace the values provided by habitat lost or 
altered by construction of Chimney Hollow Reservoir.  Mitigation of impacts to 
wildlife resources will involve a combination of mitigation strategies and tools, 
including: 

 
• Restoring habitats temporarily disturbed during reservoir and facility 

construction 
• Working with Larimer County to restore or enhance degraded habitat 

surrounding Chimney Hollow Reservoir 
• Working with CDOW and Larimer County to establish hunting access on 

the Chimney Hollow property 
• Conducting management and education activities to minimize human-

wildlife conflicts 
• Implementing a migratory bird management plan 
• Implementing seasonal restrictions and buffer zones 

 
Details of this plan will include: 

 
Restoration of Temporary Disturbances.  The temporary loss of 123 acres of 
wildlife habitat will be mitigated through reclamation and revegetation of all 
habitats disturbed during construction and relocation of the transmission line and 
towers.  Temporary loss of vegetation communities due to construction of dams, 
pipelines, staging, and access roads will be restored with plantings and seed 
mixes that replicate the vegetation cover types.  Vegetation restoration of the 
transmission line corridor will involve working closely with Western to incorporate 
strategies for maintenance of stable low-growing vegetative communities that 
include mechanical cutting, removal of timber, on-site treatment of slash, and 
planting sustainable, low-growing shrubs and grasses.  Plantings and seed 
mixes will focus on restoring diverse vegetation communities that provide wildlife 
forage, particularly during fall and winter.  A reclamation plan will be developed 
as part of the construction program and the Stormwater Management Plan. 
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Habitat Enhancement.  Subdistrict will work with Larimer County to develop a 
land management plan that will include habitat enhancement of vegetation 
communities surrounding Chimney Hollow Reservoir, which involves planting 
native species beneficial to wildlife where appropriate.  The Subdistrict will 
provide $50,000 to Larimer County to use in their ongoing habitat management 
plan. A weed control plan would be developed in cooperation with Larimer 
County prior to implementing habitat enhancement to improve the quality of 
lands not specifically within the areas of vegetation enhancement.  Weed 
management will focus on monitoring restored habitats and implementing an 
integrated weed management approach of mechanical, chemical, and biological 
control strategies.  Integrated weed management strategies also will be used to 
control existing areas of noxious and invasive species, particularly large patches 
of thistle and cheatgrass.  The weed management plan will be developed prior to 
construction disturbances and updated periodically through implementation of 
wildlife enhancement. 

 
Hunting Opportunities.  Larimer County will develop a management plan for 
the Chimney Hollow area.  As part of this process, the Subdistrict and Larimer 
County will work with CDOW and Larimer County to explore opportunities to 
provide seasonal hunting on portions of the Chimney Hollow Reservoir site and 
open space to assist with game management and provide additional recreation. 

 
Minimization of Human-Wildlife Conflicts.  The displacement of elk and bear 
into surrounding residential areas as they search for lost food resources will be 
offset by the habitat enhancement activities  and hunting opportunities described 
above.  Additionally, the Subdistrict will work with Larimer County and CDOW to 
reduce/eliminate wildlife attractants from recreation facilities and establish 
education/outreach programs and information kiosks/signs informing the public 
on the dangers of close interactions with wildlife, and methods to avoid and 
minimize potentially dangerous encounters. 
 
Implementing Migratory Bird Avoidance Plan.  The active nesting season for 
most migratory bird species in Colorado is between April 1 and August 15.  Over 
the past few years, FWS and CDOW have suggested that the best way to avoid 
a violation of the Migratory Bird Treaty Act (MBTA) is to remove vegetation 
outside of the active breeding season.  The Subdistrict will develop BMPs in 
accordance with CDOW guidance to avoid disturbing active bird nests at the 
Chimney Hollow Reservoir site. Note:  Implementing these BMPs demonstrates 
a good faith effort to avoid incidental violation of the MBTA, but does not 
guarantee that migratory birds will not still nest in some areas despite these 
efforts.   

 
Seasonal Restrictions and Buffer Zones for Raptors.  Avoidance and 
mitigation options for nesting raptors at the Chimney Hollow Reservoir site 
consists of: 1) conducting nest surveys prior to construction, 2) establishing 
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reasonable site-specific buffers and seasonal restrictions, 3) implementing 
seasonal restrictions to avoid and minimize disturbance, and 4) removing 
inactive nests from the transmission line corridor, construction footprints, 
reservoir pool area, or other areas of permanent impacts.  Currently, there are 
no expected permanent impacts to existing raptor nests; however, there is the 
possibility that a new active raptor nest could be established in areas slated for 
disturbance or inundation.  The intent of any mitigation is to encourage individual 
raptor pairs to nest at selected and more secure locations.  BMPs will be 
developed in accordance with CDOW guidance to avoid, minimize and mitigate 
potential impacts. 

 
 
5.4.4 Air Quality Mitigation 
This measure addresses Impact ES-23 and ES-24. 

 
Subdistrict will develop a fugitive particulate emissions control plan and BMPs to 
minimize air quality and noise impacts to wildlife. 

 
 

5.5 MITIGATION COSTS AND SCHEDULE  
Estimated mitigation costs are shown in the following table.  Total project costs are 
estimated to be $273,000,000, which includes construction costs of about 
$237,000,000.  The mitigation schedule will be contingent on the issuance of 
permits and licenses, construction timetables, project completion, and the ability of 
the Subdistrict to fill the reservoir.  The schedule provided in the following table 
provides a timetable based on these contingencies.   
 
Mitigation Insurance Policy - The mitigation listed above is based on the Draft EIS 
for the WGFP that was released for public comment in August of 2008. Since that 
time and based on comments to the Draft EIS, Reclamation has conducted 
additional studies related to the preparation of the Final EIS, that in part are 
designed to further refine the analysis of environmental impacts of the proposed 
action. If new impacts to fish and wildlife resources are identified in the Final EIS 
that were not discussed in the Draft EIS and not addressed in this mitigation plan, 
the Subdistrict will propose mitigation for these new impacts.  The additional 
mitigation will be developed in cooperation with the CDOW prior to submittal to 
Reclamation for its consideration as a permit condition.  The Subdistrict will reserve 
$600,000 for any new impacts to fish and wildlife resources identified by the Final 
EIS and required by Reclamation.  If Reclamation does not identify new impacts 
requiring mitigation, the Subdistrict will have no further obligation to reserve this 
money.  
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West Slope 

 
 
 
 
 
 
 

Mitigation Measure Scheduled Start Scheduled End Estimated 
Cost 

Modified prepositioning to 
reduce Lake Granby 
fluctuations 

Concurrent with project 
start up 

Permanent change in 
WGFP operation 

$0 
 
May have 
minor effect 
project yield 

Improvements to flushing 
flows in Colorado River 

Concurrent with project 
start up 

No end date May have 
effects on 
project yield 
but cost cannot 
be estimated. 

Temperature mitigation Temperature monitoring 
would begin within one 
year after issuance of 
permits.  Curtailed 
diversions occur when 
Chimney Hollow 
Reservoir is completed 
and diversions increase 

Diversion curtailments 
per the established 
criteria would continue 
as long as the WGFP is 
in operation 

$50,000 for 
monitoring 
stations 
 
May have 
effects on 
project yield 
but cost cannot 
be estimated. 

Nutrient mitigation to offset 
impacts to Grand Lake 
water quality – will also 
improve water quality in 
Colorado River below 
Windy Gap 

Monitoring of baseline 
conditions will begin in 
2011 and nutrient 
removal will begin 
concurrent with project 
start up 

Monitoring will 
continue until 1:1 
nutrient offset has been 
verified.  Operation of 
nutrient reduction 
projects will continue 
as long as the WGFP is 
in operation 

$4.3 million 
(estimated) 

Participation in Upper 
Colorado River Recovery 
Program  

Payment upon issuance 
of permits; expected by 
2011  
 

One time upfront fee $405,000 
(estimated) 

Curtailed diversions for 
annual Gore Race, if needed 

Concurrent with project 
start up 

Permanent change in 
WGFP operation 
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East Slope 
Mitigation Measure Scheduled Start Scheduled End Estimated Cost 

Revegetation and weed 
control on areas impacted 
by construction 

Immediately upon 
completion of specific 
habitat-disturbing 
activity 

Three years post-
restoration or until 
success criteria are met 

$25,000 

Wetland mitigation Within one year of 
issuance of permit 

One time upfront fee $115,000 

Wildlife habitat mitigation 
at Chimney Hollow 
Reservoir site 

Concurrent or following 
construction depending 
on location 

Three years post-
construction or until 
success criteria are met 

$50,000 
(estimated) 

Air quality mitigation Concurrent or following 
construction depending 
on location 

Until completion of 
construction 

$0 

 
 

6.0 CONCLUSIONS 
The FWMP presents a broad range of mitigation actions to address the potential 
fish and wildlife impacts of the WGFP.  If accepted by the Colorado Wildlife 
Commission and CWCB, this mitigation plan will represent the official state position 
on mitigation for the WGFP.  Since the state-adopted FWMP is not enforceable by 
itself, the Subdistrict anticipates that Reclamation and the Corps will determine 
these mitigation measures are adequate and will impose them within their 
regulatory requirements for Reclamation’s approvals and the Section 404 Permit, 
respectively.    
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Item No. EIS Impacts CDOW Issues
Proposed
Mitigation

Mitigation 
Agency

Surface Water Hydrology

CR-1

Reduced spills from Lake Granby to the Colorado River as a result of 
fewer Windy Gap spills.

Fewer spills may mean decreased 
sediment transport in the Colorado 
River downstream to the Fraser 
River confluence.

None
Reclamation minimum flow releases below Lake Granby would be maintained.

CR-2

Reduced flows in Colorado River below Windy Gap diversion. Reduced flows impact  other 
resources:
-Stream Morphology and Sediment 
Transport
-Surface Water Quality
-Aquatic Resources (habitat)
-Recreational Fishing
-Riparian Health

See Proposed Mitigation for Stream Morphology and Surface Water Quality.

Note:  Current minimum bypass flows below Windy Gap Reservoir will continue per existing agreements.  

To assure that water diverted from the Colorado River is used as efficiently as possible, Reclamation will require that all 
participants in the Windy Gap Firming Project have Water Conservation Plans in accordance with the requirements of 
CRS 37-60-126 prior to the initial delivery of any water after construction of the WGFP.  

Reclamation

CR-3

Lower water levels in Lake Granby as a result of prepositioning. Lower water levels in Granby (when 
fisherman access to water is 
considered) reduce mysid impacts 
on kokanee growth - a beneficial 
impact.

In any year when Lake Granby is projected to fall below an elevation of 8,250 feet, modified prepositioning, which 
reduces the delivery of C-BT water from Lake Granby  to Chimney Hollow Reservoir, will be implemented to maintain 
higher water levels in Lake Granby.  

Details of this measure will be developed by the Subdistrict and incorporated into a proposed agreement between 
Reclamation and the Subdistrict with a concurrence by the Corps.  The objective is to minimize the adverse effects of 
prepositioning on water levels in Lake Granby.

Reclamation

Groundwater

CR-4

Small changes in Colorado River and Willow Creek stream stage 
would not significantly impact alluvial groundwater levels.

Addressed in terms of stage change 
as percentage of total flow. 
Negligible impact on fisheries and 
riparian zone.

None

CR-5

Small changes in surface water quality in West Slope streams and 
reservoirs would have minor effect on groundwater quality.

Addressed in terms of stage change 
as percentage of total flow. 
Negligible impact on fisheries and 
riparian zone. Corrected by NPDES 
permits

None

Stream Morphology and Floodplain

CR-6

Decrease in frequency of 2-year peak discharge and in channel 
maintenance flows in the Colorado River.

Effects of lower flows on stream 
morphology and sediment transport 
and potential impacts on aquatic 
ecosystem, including riparian 
vegetation, fish and 
macroinvertebrates. 

Note:  Mitigation from the original Windy Gap Project would be modified (current flushing flow of 450 cfs below Windy 
Gap Reservoir for 50 hours from April 1 to June 30 every 3 years would be increased to 600 cfs).    

At any time when flushing flows have not occurred in previous 2 years, and total Subdistrict water supplies available in 
Granby and Chimney Hollow Reservoirs exceed 60,000 acre-feet, the Subdistrict will, in coordination with CDOW, cease 
pumping for 50 hours to enhance peak flows below Windy Gap. 

CDOW, 
Reclamation

CR-7 Small decrease in frequency of 2-year peak discharge and in 
channel maintenance flows in Willow Creek.

None CDOW, 
Reclamation

CR-8 Potential for flooding along the Colorado River and Willow Creek 
would decrease.

None

Table 1:  WEST SLOPE - Colorado River
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Item No. EIS Impacts CDOW Issues
Proposed
Mitigation

Mitigation 
Agency

Table 1:  WEST SLOPE - Colorado River

Surface Water Quality

CR-9

Colorado River temperature between Windy Gap Reservoir  and 
Williams Fork may exceed 18.2 degree centigrade chronic maximum 
weekly average temperature (MWAT) or 23.8 degree centigrade 
daily maximum (DM) acute state standard as a result of WGFP 
diversions that lower flows in the Colorado River.  Impact is most 
likely in the occasional years when WGFP diversions occur after July 
15.

Add DM (daily maximum) 
temperature to the list of 
monitored statistics.

Criteria for use of MWAT and DM; 
associated decision tree needs to be 
developed.

1.  Install and maintain, for the life of the WGFP, two real time temperature gages in the Colorado River.  One will be 
located  downstream of WG Reservoir and one immediately upstream of the Williams Fork at locations agreed to by 
Reclamation, the Corps, and the Colorado Division of Wildlife.  

2.  After July 15 if the MWAT temperature threshold (18.2oC, 64.8o F) is exceeded at either station, WGFP pumping will be 
reduced or curtailed as necessary to maintain temperatures below the threshold.

3.  If the DM temperature is within 1oC of the threshold (23.8oC, 74.8o F) at either station, WG and WGFP pumping will be 
reduced or curtailed as necessary to maintain temperatures below the threshold.

4.  The Subdistrict will use the Windy Gap Project Bypass Valve and/or Auxiliary Outlet, to the maximum extent 
practicable, to release colder water for required project bypasses.

CDOW, 
Reclamation

CR-10

Additional WGFP pumping would increase nutrient (nitrogen and 
phosphorus) loading in Lake Granby, Shadow Mountain Reservoir, 
and Grand Lake, resulting in increased chlorophyll a, and 
manganese (Mn) 

The Subdistrict will develop a proposed nutrient reduction mitigation plan for Reclamation and  Corps approval.  The plan 
includes point source nutrient reductions from WWTP discharges in the Fraser River and nonpoint source nutrient 
reductions from agricultural land in the Willow Creek watershed.  Other nutrient reduction measures would be 
implemented as necessary to meet the requirement to provide a documented nutrient reduction credit factor of 1:1 to 
satisfy Reclamation and the Corps mitigation requirements.  

Reclamation, 
Corps

CR-11

Decrease in Colorado River DO below Windy Gap Reservoir.  DO 
concentrations predicted to remain above 6.0 mg/L standard.  DO 
could fall below fish spawning standard of 7.0 mg/L between Windy 
Gap Reservoir and Williams Fork at low flows.

Mitigation for temperature (CR-9) and aquatic resources effects should improve and maintain DO levels above state 
standard. CDOW, 

Reclamation

CR-12
Higher concentration of nutrients in the Colorado River below 
Windy Gap Reservoir as a result of WGFP pumping that reduces 
dilution flows.

Nutrient mitigation described in CR-10 in the Windy Gap watershed  will reduce   nutrient loading to the Colorado River 
below Windy Gap.  The nutrient mitigation plan required by CR-10 must be reviewed and approved by Reclamation and 
the Corps.

Reclamation, 
Corps

CR-13

Slight increase in nutrient and metal concentrations in Willow 
Creek.

Nutrient mitigation described in CR-10 in the Willow Creek watershed  will reduce   nutrient loading to the creek.  The 
nutrient mitigation plan required by CR-10 must be reviewed and approved by Reclamation and the Corps.

Metal concentrations will remain within state standards.

Reclamation, 
Corps

Aquatic Resources

CR-14

Decrease in the amount and frequency of available fish habitat in 
the Colorado River and an increase in stream temperature.

Decrease in habitat during pumping 
may not be limiting - the decrease is 
probably related to forgone changes 
in channel morphology and other 
factors (upstream development, 
water quality, other factors in 
addition to Windy Gap).

Concerns about current condition of 
fishery, including recent trend of 
lower fish populations, loss of 
pteronarcys, sculpin, and other 
aquatic life.

See proposed mitigation for Surface Water Quality (CR-9).  

Reclamation, 
Corps, CDOW

CR-15 Decrease in the amount and frequency of available fish habitat in 
Willow Creek.

None

CR-16 Lower water levels in Lake Granby would slightly reduce available 
fish habitat.  

Negligible impact under expected 
operations.

See proposed mitigation for Surface Water Hydrology (CR-3) Reclamation
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Item No. EIS Impacts CDOW Issues
Proposed
Mitigation

Mitigation 
Agency

Table 1:  WEST SLOPE - Colorado River

Vegetation

CR-17 Effects to riparian vegetation along Colorado River from reduced 
streamflow.

None.  Reclamation, 
Corps, CDOW

Wetlands

CR-18

Effects on wetlands adjacent to the Colorado River and downstream 
of the Windy Gap diversion.

None

Wildlife

CR-19
Change in streamflow in the Colorado River and Willow Creek is 
unlikely to affect terrestrial wildlife resources.

None

Threatened and Endangered Species

CR-20

Depletion to Colorado River impacts T&E fish. Section 7 consultation and compliance consistent with the requirements of the Programmatic Biological Opinion (PBO).  
The Service issued a Biological Opinion on February 12, 2010 for the Preferred Alternative indicating WGFP coverage 
under the PBO with participation in Upper Colorado River Recovery Program (UCRRP) and payment of depletion fee for 
additional depletions attributable to the WGFP.

Documentation of Section 7 consultation will be submitted to the Corps in order to meet requirements for the Fish and 
Wildlife Coordination Act. 

Continued 
participation in 

the Upper 
Colorado River 

Endangered Fish 
Recovery Program 

per the USFWS 
Biological Opinion.

Recreation  

CR-21

Reduction in preferred kayaking flow days in Byers Canyon.

In 29 of 47 years in the period of record there would be no change.  
In other years there would be a slight decrease in average number 
of days per year with preferred kayaking flows.  

None

CR-22

Preferred rafting and kayaking flows in Big Gore and Pumphouse 
would decrease.

A decrease and increase in the number of days within preferred 
flow range that averages less than 3 days per year.  

None , except WGFP diversions would be suspended during Gore Race in August if flows drop below preferred range 
(1,250 cfs). 

Reclamation

CR-23
Access to Lake Granby  boat ramps at Arapaho Bay, Stillwater, and 
Sunset could diminish in some months.

Proposed change in project 
operation in dry years will keep 
Granby higher.

None.  Modified prepositioning discussed in CR-3  would maintain higher water levels in Lake Granby during years when 
the reservoir is anticipated to fall below elevation 8,250 msl thereby improving boat ramp access.

Reclamation

CR-24

Effects on recreational fishing in the Colorado River downstream of 
the Windy Gap diversion from habitat loss and temperature impacts 
between Windy Gap and the Blue River.  

Includes float fishing. Proposed mitigation for Surface Water Quality should reduce effects on recreational fishing.
Reclamation, 
Corps, CDOW
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Item No. EIS Impacts CDOW Issues
Proposed
Mitigation

Mitigation 
Agency

Table 1:  WEST SLOPE - Colorado River

Socioeconomics  

CR-25

Lost recreational boating value in the Colorado River in some years 
due to lower flows.

Although preferred boating flows are not always met, rafting and 
kayaking opportunities would remain (i.e. flows would rarely drop 
below minimum flows needed for boating). 

CR-26

Reduction in aesthetic value in Grand Lake if algae concentrations 
increase.

Additional issues in Shadow 
Mountain.

Nutrient mitigation measures discussed in CR-10 would offset nutrient loading from increased WGFP pumping.
Reclamation, 

Corps
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Item No. EIS Impacts CDOW Issues/Concerns
Proposed
Mitigation

Mitigation 
Agency

Surface Water Hydrology

ES-1
Lower water levels in Carter Lake (~1’). Earlier fill is better for walleye. None.  However, modified prepositioning as discussed in CR-3 would result in smaller changes in water 

levels (<1’ lower). Reclamation

ES-2
Lower water levels in Horsetooth Reservoir (6’ lower on avg.). Higher nutrients and lower DO 

may complicate 303D listing 
status.

None.  However, modified prepositioning as discussed in CR-3 would result in smaller changes in water 
levels (<2’ lower). Reclamation

Groundwater

ES-3

Small changes in East Slope stream stage that would not 
significantly impact alluvial groundwater levels.

Addressed in terms of stage 
change as percentage of total 
flow. Negligible impact on 
fisheries and riparian zone.

None

ES-4

Small changes in surface water quality in East Slope streams 
and reservoirs would have minor effect on groundwater quality.

Addressed in terms of stage 
change as percentage of total 
flow. Negligible impact on 
fisheries and riparian zone. 
Corrected by NPDES permits.

None

Stream Morphology and Floodplain

ES-5
Increased flows on East Slope streams below WWTPs could 
have slight effect on channel morphology.

None

ES-6 Flows in East Slope streams would increase slightly. None

Surface Water Quality

ES-7

Increased ammonia concentrations in St. Vrain Creek, Big Dry 
Creek, Coal Creek as a result of increased discharges from 
Participant WWTP’s.

Based on standards and NDPES 
permits.

Participants must meet ammonia 
discharge limitations in 
accordance with Colorado water 
quality standards and as part of 
their NPDES Permit for WWTP 
discharges.

None

ES-8

Nutrient increases (TP, TN) resulting in higher chlorophyll a 
concentrations and a decrease in DO in Carter Lake and 
Horsetooth.

None.  In accordance with CR-10, plans to monitor and mitigate nutrient increases in the Three Lakes 
system should address this issue and the plans must be approved by Reclamation and the Corps. Reclamation, 

Corps

Aquatic Resources

ES-9

Construction of Chimney Hollow Reservoir would create 
potential flat water fishing opportunities if a fishery is 
established in Chimney Hollow.

Construction of reservoir will 
replace terrestrial environment 
with aquatic environment, 
displacing terrestrial wildlife and 
allowing the replacement by 
aquatic wildlife.

None

ES-10
Lower water levels in Carter Lake and Horsetooth Reservoir 
would slightly reduce available fish habitat. 

Negligible impact under expected 
operations.

None.  However, modified prepositioning as discussed in CR-3 would result in smaller changes in water levels.

Table 2:  EAST SLOPE - South Platte Tributaries and Chimney Hollow Reservoir
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Item No. EIS Impacts CDOW Issues/Concerns
Proposed
Mitigation

Mitigation 
Agency

Table 2:  EAST SLOPE - South Platte Tributaries and Chimney Hollow Reservoir

Vegetation

ES-11

Temporary impact to 123 acres of vegetation during 
construction of Chimney Hollow Reservoir.

Includes pipeline ROW and 
contractor staging area. 
Reveg with wildlife friendly seed 
mixes.
1298 Final BMPs

Revegetation, and weed control on all disturbed areas in accordance with an erosion control plan to be 
developed by the Subdistrict and approved by Reclamation and the Corps.  Plan will be developed in 
coordination with CDOW and incorporate CDOW Oil & Gas BMPs where appropriate.

Reclamation, 
Corps, CDOW

ES-12
Permanent loss of 788 acres of vegetation from inundation 
and dam at Chimney Hollow.

Hunting Access None.  Larimer County maintains land management plan for Chimney Hollow open space area which 
includes forestry, vegetation management, and weed control. CDOW

Wetlands

ES-13

Temporary disturbance of  about 0.2 acres of wetlands during 
Chimney Hollow Reservoir construction.

Corps issue-compensatory 
mitigation.

Avoid, minimize and mitigate wetland impacts as specified in the 33 CFR Part 332 (Mitigation Rule, 10-
Apr-08) and as approved by Reclamation and the Corps.

Corps

ES-14

Permanent impact to about 2 acres of wetlands at Chimney 
Hollow Reservoir.

Corps issue-compensatory 
mitigation.

Avoid, minimize and mitigate wetland impacts as specified in the 33 CFR Part 332 (Mitigation Rule, 10-
Apr-08) and as approved by the Corps. 
Wetlands would be mitigated by contribution to an approved wetland mitigation bank. Corps

ES-15

Permanent impact to about 0.5 acres of waters of the U.S. 
along Chimney Hollow.

Corps issue-compensatory 
mitigation.

Avoid, minimize and mitigate wetland impacts as specified in the 33 CFR Part 332 (Mitigation Rule, 10-
Apr-08) and as approved by Reclamation and the Corps.

Corps

Wildlife

ES-16
Loss of 810 acres of elk winter range, mule deer winter range 
and concentration area, and black bear foraging area at 
Chimney Hollow.

Access for hunting; improve 
vegetation to draw elk and/or 
bears.

Subdistrict will work with CDOW and Larimer County to allow hunting access on property to minimize 
displacement of game animals to other areas.

ES-17

General loss of habitat for other terrestrial species, birds, 
amphibians, reptiles, and butterflies at Chimney Hollow.

Includes reservoir inundation 
area and pipeline ROW.  ≈ 2 mile 
loss of riparian habitat in 
inundated stream channel.

Revegetation and weed control on all disturbed areas in accordance with an erosion control plan to be 
developed by the Subdistrict and approved by Reclamation and the Corps.  Plan will be developed in 
coordination with CDOW and incorporate CDOW Oil & Gas BMPs where appropriate.

Implement migratory bird mananagement plan and seasonal restrictions and buffer zones.

ES-18

Loss of 7 acres of bald eagle winter range at Chimney Hollow.

This effect is minor as there is sufficient bald eagle wintering 
habitat in the area.  New reservoir would provide open water 
foraging habitat for bald eagles.

None

Threatened and Endangered Species

ES-19
No impact at Chimney Hollow. None

Geology

ES-20

Potential for uncovering fossils during Chimney Hollow 
Reservoir construction.

Paleontological survey would be conducted prior to construction and the Denver Museum contacted if 
important fossils discovered.  Paleontological resources will be dealt with in accordance with the 
programmatic agreement or memorandum of agreement between Reclamation, the State Historic 
Preservation Officer, the Subdistrict, and possibly the Advisory Council. 

Reclamation

Soils

ES-21
Temporary and permanent loss of soil during Chimney Hollow 
Reservoir construction.

BMPs for pipelines, dam 
construction. SWMP (CDPHE) by 
contractor.

Erosion control and revegetation. Reclamation

ES-22
Shoreline erosion at Chimney Hollow Reservoir. None

Air Quality

ES-23
Dust and vehicle emissions during Chimney Hollow Reservoir 
construction.

Adaptive management, blasting 
for three years.

A fugitive particulate emissions control plan and BMPs would be developed and must be approved by 
the Corps in order to meet requirements for Colorado Air Quality Control Standards.

Reclamation

ES-24
Increased ambient noise from construction of Chimney Hollow 
Reservoir.

Displacement of wildlife. BMPs to minimize noise.
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Item No. EIS Impacts CDOW Issues/Concerns
Proposed
Mitigation

Mitigation 
Agency

Table 2:  EAST SLOPE - South Platte Tributaries and Chimney Hollow Reservoir

Land Use

ES-25
A portion of Chimney Hollow would be located on private 
property or Larimer County property.

Near CH dam - toes of 35 acre 
parcels on ridge, purchase of 
horizontal land on edge of CH.

Private land acquisition or the necessary access rights and easements.
Reclamation

ES-26
A portion of Chimney Hollow Reservoir facilities would be 
located on Reclamation property.

Facilities around Flatiron 
Reservoir on USBR land - 
easement w/USBR.

Easements or appropriate permits from Reclamation would be acquired.
Reclamation

ES-27
Sandstone quarry operations could be affected by southern 
access road to Chimney Hollow Reservoir. 

Road uncertain, could be used 
for hunting access; seasonal 
closure?

Quarry access would be maintained.  
Reclamation

ES-28

Increased construction traffic on CR 18E and CR 31 and 
impacts to roads during reservoir construction and from 
recreation access to Chimney Hollow Open Space managed 
by Larimer County.

Potential for elk/car/truck 
encounters- add signing.

The Subdistrict would comply with all County road and permitting requirements.

Reclamation

Recreation

ES-29
Access to the South Bay-South boat ramp in Horsetooth could 
be impacted.

None.  Modified prepositioning discussed in CR-3 would maintain higher water levels in Lake Granby 
during years when the reservoir is anticipated to fall below elevation 8,250 msl thereby improving boat 
ramp access.

Reclamation

Cultural Resources

ES-30

Twenty-four eligible or potential eligible cultural resources 
could be impacted by construction of Chimney Hollow 
Reservoir.

Compliance with Section 106 of the National Historic Preservation Act including additional evaluation 
and mitigation will be conducted in coordination with Reclamation, the Corps of Engineers, and SHPO.  
Cultural resources will be dealt with in accordance with a Programmatic Agreement or MOA to be 
developed and signed by Reclamation, the SHPO, and the Subdistrict.

Reclamation, 
Corps, SHPO

Visual Quality  

ES-31
Temporary impacts from construction of Chimney Hollow 
Reservoir.

Mostly human, not wildlife. Revegetation and BMPs.
Reclamation

ES-32 Permanent changes in landscape. Revegetation, weed control, maintenance. Reclamation

ES-33

Relocation of transmission line. 115KV line, inline construction, 
tall poles - raptor protection 
included in WAPA design 
standards.

Visual sensitivity analysis conducted in siting relocated transmission line. , Nonspecular, nonreflective 
wire would be used and possibly nonreflective steel poles.  All site disturbances would be revegetated 
following construction.   Reclamation

Socioeconomics  

ES-34

Property Acquisition. None

Any properties required to be purchased for the project would be purchased for just compensation 
following an appraisal in accordance with the Water Conservancy Act (CRS 27-45-101 to 153) and 
other applicable state laws.
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    GATED WITH NO PUBLIC ACCESS FOLLOWING
    CONSTRUCTION.

Chimney Hollow Reservoir

Dam



Windy Gap Firming Project
Final Environmental Impact Statement
Response to Comments on the Draft Environmental Impact Statement

Volume 2
FES 11-29

Cooperating Agencies:

• Grand County

• U.S. Department of Energy,
  Western Area Power Administration DOE/EIS-0370

• U.S. Army Corps of Engineers

November 2011





F-1 

 
 
 

 
Windy Gap Firming Project 

 
Volume 2 

Appendix F to FEIS 
 

Response to Comments on the Draft 
Environmental Impact Statement 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

F-2 

TABLE OF CONTENTS 
 

Introduction................................................................................................................................................F-3 
Legal Issues................................................................................................................................................F-4 
Response to Comments by Cooperating Agencies ....................................................................................F-4 

Grand County Letters and Responses ....................................................................................................F-5 
Response to Comments by Government Agencies and Elected Officials .............................................F-164 

Agency Letters and Responses ..........................................................................................................F-166 
Response to Comments by Organizations, Environmental Groups, and Local Businesses...................F-391 

Business and Organization Letters and Responses ............................................................................F-393 
Response to Comments by Individuals..................................................................................................F-592 

Comments by Individuals ..................................................................................................................F-593 
Response to Individual Comments by Topic .....................................................................................F-615 

1000  Purpose and Need ................................................................................................................F-615 
2000  Alternatives ..........................................................................................................................F-617 
2700  Reasonably Foreseeable Actions .........................................................................................F-619 
3100  Surface Water Hydrology and Water Rights .......................................................................F-620 
3150 Ground Water........................................................................................................................F-624 
3160  Stream Morphology and Floodplains...................................................................................F-625 
3200  Surface Water Quality..........................................................................................................F-625 
3300  Aquatic Resources ...............................................................................................................F-630 
3400  Vegetation ............................................................................................................................F-632 
3500  Wildlife ................................................................................................................................F-633 
3550  Threatened and Endangered Species....................................................................................F-633 
3600  Land Use and Land Ownership............................................................................................F-633 
3700  Recreation ............................................................................................................................F-635 
3770 Visual Resources...................................................................................................................F-637 
3800  Socioeconomics ...................................................................................................................F-637 
3900  Comments on Other Resources or Issues.............................................................................F-638 
4000  Mitigation.............................................................................................................................F-639 
5000  Comments on EIS Process ...................................................................................................F-642 
6000 Legal and Regulatory Issues and other Comments ...............................................................F-643 

Response to Form Letter Comments......................................................................................................F-643 
 



WINDY GAP FIRMING PROJECT 
FEIS APPENDIX F – RESPONSE TO COMMENTS 

 

F-3 

Introduction 
Completion of the Draft EIS was announced in the Federal Register (73 FR 50999) and made available to 
the public for a 60-day comment period from August 29, 2008 to October 28, 2008.  Requests were made 
to extend the 60-day comment period and one was granted until December 29, 2008, providing a few days 
more than 120 in total.  During that time, Reclamation received 1,150 letters and comment forms, and 
recorded oral and written statements made at two public hearings.  Public hearings were held on 
October 7, 2008 in Loveland, Colorado and October 9, 2008 in Granby, Colorado.  Written and oral 
comments were received from 65 government agencies and officials, 18 organizations, 44 businesses, and 
1,026 individuals.  Of the comments received, 714 were standardized form letters received from 
individuals.  Each letter, email, or recorded public hearing comment was given a unique document 
number.  All of the comment material was systematically reviewed for content, organized into topics, and 
responses were developed for substantive comments.  Responses to comments are organized by the 
following sections:   
 

• Response to Comments by Cooperating Agencies 
• Response to Comments by Government Agencies and Elected Officials 
• Response to Comments by Organizations, Environmental Groups, and Local Businesses 
• Response to Comments by Individuals 
• Response to Form Comment Letters 
 

Comments received from cooperating agencies; government agencies and elected officials; and 
organizations, environmental groups, and businesses were reproduced and are included in this document.  
Each of the unique comments from these entities was given a number with a corresponding response from 
Reclamation.   
 
Numerous individual comments provided information that:  
 

• Questioned the accuracy of the information in the document; 
• Questioned the adequacy of the environmental analysis;  
• Proposed other alternatives; 
• Suggested the need for changes in the Draft EIS or revisions to one of the alternatives considered 

in detail; or 
• Provided new or additional information relevant to the analysis. 

 
Comments from individuals were categorized into several main topics.  An alphabetical list of 
commenters and the impact topic associated with each comment is summarized beginning on page 593.  
Because of the number of comments and to reduce repetition, responses to individual comments were 
grouped by topic with corresponding responses.  Many of the comments expressed by individuals also 
were made by government agencies and organizations; therefore, additional information on these topics 
can be found by reviewing the responses to comments from these entities.  Where appropriate, the text of 
the Final EIS was revised and the section where the change was made is noted in the response to 
comments.   
 
All of the original comments on the Draft EIS that Reclamation received are available for public 
inspection at the Reclamation address listed in the abstract at the front of the Final EIS and on 



WINDY GAP FIRMING PROJECT 
FEIS APPENDIX F – RESPONSE TO COMMENTS 

 

F-4 

Reclamation’s website at: http://www.usbr.gov/gp/nepa/quarterly.cfm#ecao.  Reclamation appreciates the 
public’s interest in the proposed project and their participation in the EIS process. 

Legal Issues 
Reclamation received comments on the Draft EIS that questioned the proposed action’s consistency with 
existing legislation (e.g., Senate Document 80, Section 14 of the Reclamation Act of 1939, the 
Reclamation Act of 1902); water rights decrees; and other agreements enacted to apportion and protect 
water resources in the upper Colorado River basin.  In response to these comments, we note that it is 
Reclamation’s responsibility to determine whether or not a proposed action is consistent with 
Reclamation’s authorizations for operation of an existing project and whether or not a proposed project 
can be implemented consistent with those authorities.  To address these concerns, Reclamation has added 
text to Section 1.10.2 of the EIS to clarify our position and the process that Reclamation will follow to 
assure that the proposed action is consistent with existing Reclamation authorities for the Colorado-Big 
Thompson Project.   
 
Reclamation expects to complete the NEPA process with a Record of Decision (ROD) no sooner than 30 
days after the Final EIS is made available to the public.  The ROD will document Reclamation’s selection 
of an alternative for the WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a water contract, 
Reclamation intends to determine whether the proposed contract complies with Senate Document 80, and 
other applicable authorities, prior to execution of the proposed contract.  

Response to Comments by Cooperating Agencies 
Cooperating agencies for the WGFP were the U.S. Army Corps of Engineers (Corps), Western Area 
Power Administration (Western), and Grand County.  The Corps and Western provided information 
needed for preparation of the EIS, but had no additional comments on the Draft EIS.  Grand County 
provided a number of comments on the Draft EIS; as shown below with Reclamation’s corresponding 
responses. 
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Grand County Letters and Responses 
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1.  The EIS was prepared consistent with guidance from the Council on 
Environmental Quality implementing the procedural provisions of the NEPA and 
Reclamation’s guidance on preparation of NEPA documents.  The effects of the 
proposed action and alternatives were developed by comparing each alternative to 
the No Action alternative and to existing conditions.  Effects on flows due to the 
alternatives, including the No Action alternative, were based on a comparison with 
modeled existing conditions that reflect the existing Windy Gap Project and that are 
indicative of the current administration of the river, demands, infrastructure, and 
operations.  This process is explained in Section 7.1 of the WGFP Water Resources 
Technical Report (ERO and Boyle 2007).  
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2.  Windy Gap diversions for the last 10 years (1999 through 2008) averaged 
22,158 acre-feet per year (AF/yr), which is significantly higher than the average 
diversion of 11,080 AF/yr for the period from 1985 through 2005 (presented in 
Table 3 of the Water Resources Technical Report).  Windy Gap diversions were 
made in accordance with the project’s water rights, the same water rights that 
would be used to effect diversions if the WGFP is constructed.  The increase in 
recent diversions represents the Participants’ need for additional water to meet 
increasing water demands, which is supported by information presented in Chapter 
1 of the FEIS on the Participants’ water demands and needs.  Modeled Windy Gap 
diversions under existing conditions reflect the recent increases in Windy Gap 
Participant demands.  Windy Gap pumping for the 8-year period from 2001 through 
2008 (since Granby Reservoir last filled) averaged about 27,450 AF/yr.  That 
average includes 2002 and 2004, when almost no Windy Gap water was pumped.  
Therefore, estimated pumping under existing conditions is much closer to recent 
operations than suggested in the comment.   
 
3.  Refer to responses to Comment Nos. 1 and 2 regarding why historical Windy 
Gap diversions were not used to evaluate the increase in diversions over existing 
conditions.  The comment indicates that the percent increase in diversions 
compared to existing conditions is underreported; therefore, future depletions under 
the Proposed Action are underreported.  That is incorrect for the following reasons.  
Impacts would be understated if the difference in Colorado River flows below 
Windy Gap was 9,552 AF/yr on average, which is the difference in Windy Gap 
pumping under the Proposed Action (46,084 AF/yr) and existing conditions 
(36,532 AF).  However, the average difference in flows below Windy Gap between 
the Proposed Action and existing conditions is 21,283 AF/yr, which is the increase  
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in net depletion to the Colorado River.  This reflects the net effect of additional 
Windy Gap diversions from the Colorado River and the difference in spills from 
Granby Reservoir.  The increased net depletion to the Colorado River is much 
greater than the increase in Windy Gap diversions under the Proposed Action; 
therefore, potential impacts are not minimized.  Pumping Windy Gap water that is 
later spilled is a re-timing of flows; not a depletion to the river.  In other words, a 
considerable portion of Windy Gap water diverted from the Colorado River is 
delivered back to the river via a spill under the existing conditions scenario.  Windy 
Gap operations were simulated in this manner to present the amount of water that 
could be diverted with the project’s current water rights to meet demands even if a 
portion of the water is subsequently spilled from Granby Reservoir back to the 
Colorado River.  For example, the net depletion to the Colorado River for the 
existing conditions scenario is about 17,750 AF (36,530 AF of Windy Gap 
diversions (Table 3-6) less 18,780 AF of Windy Gap spills (Table 3-5).  The net 
effects of Windy Gap operations also can be summarized by reviewing estimated 
Windy Gap deliveries through the Adams Tunnel.  Average annual Windy Gap 
pumping under existing conditions is estimated to be 36,532 AF/yr; however, after 
spills, diversion shrink, carryover shrink, and allocations to Middle Park Water 
Conservancy District (Middle Park), only 11,500 AF/yr of Windy Gap water is 
delivered through the Adams Tunnel, as shown in Table 3-6 of the FEIS.   
 
The effects assessments based on net depletions to the Colorado River below 
Windy Gap, as presented in the FEIS, are appropriate.  Windy Gap diversions 
under existing conditions reasonably reflect recent operations and diversions, which 
are much higher than the 20-year average from 1985 through 2005.  In addition, 
this issue does not affect Windy Gap diversions in dry years; therefore, Windy Gap 
pumping, net depletions to the Colorado River and associated impacts are 
appropriately estimated in dry years, which are typically more critical for aquatics, 
water quality, and other flow-related resources. 
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4.  Reclamation believes that average annual streamflows below Windy Gap are 
accurately estimated in the EIS.  Refer to responses to Comment Nos. 1 and 2 
regarding why historical Windy Gap diversions should not be used to evaluate 
streamflows below Windy Gap.  As stated above, average annual Windy Gap 
diversions between 1999 and 2008 were 21,951 acre-feet per year  to meet the 
Participants’ increasing water demands.  Also see response to Comment No. 3 
regarding streamflows below Windy Gap and the net depletion to the Colorado 
River.  The average annual flow below Windy Gap is 151,358 AF, which is the 
difference between 187,889 AF and the existing conditions diversion of 36,532 AF.  
However, the net depletion to the Colorado River for the existing conditions 
scenario is about 17,750 AF (36,530 AF of Windy Gap diversions (Table 3-6) less 
18,780 AF of Windy Gap spills (Table 3-5).  The net depletion is less than the 
amount diverted because of the Windy Gap spills that would occur under existing 
conditions.  Pumping Windy Gap water that is later spilled is a re-timing of flows; 
not a depletion to the river. 
 
5.  Reclamation believes that the percent decrease in average annual streamflows 
below Windy Gap is accurately estimated in the EIS.  Refer to responses to 
Comment Nos. 1 and 2 regarding why historical Windy Gap diversions should not 
be used to evaluate streamflows below Windy Gap.  Use of the historical average 
annual Windy Gap diversion of 11,080 AF from 1985 through 2005 does not reflect 
recent Windy Gap diversions to meet the Participants’ water demands.  Also see 
response to Comment No. 3 regarding streamflows below Windy Gap and the net 
depletion to the Colorado River. 
 
6.  See responses to Comment Nos. 2, 3, 4, and 5.  The analysis for the aquatic 
environment used the daily hydrology values and is consistent with CEQ and 
Reclamation guidance on the preparation of an EIS.  See Section 3.9.2.3 of the 
FEIS. 
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7.  The modeling effort for the WGFP began in 2000.  At that time, the decision 
was made to end the study period in 1996 because data required for the model (e.g., 
flow, diversion, evaporation, and precipitation) were readily available through that 
year and the State’s CDSS Model study period also ended in 1996. 
 
The need to extend the WGFP model study period was evaluated to determine 
whether a study period that includes recent hydrology, and in particular 2002, 
would change conclusions regarding associated hydrologic changes and WGFP 
yields.  The period from 1997 through 2003 was analyzed in a spreadsheet exercise 
using Excel.  A copy of the technical memorandum, Significance of 2002 
Hydrology to WGFP Modeling, (Meg Frantz September 27, 2004), which 
summarizes that analysis, was provided to Grand County at a meeting on March 4, 
2005.  At Grand County’s request, the analysis was subsequently updated to take 
into account the “relaxation” of the Shoshone call.  Key conclusions of that analysis 
are as follows:  

o The addition of a WGFP reservoir would not change Colorado River 
flows in a year like 2002.  Windy Gap water rights did not come into 
priority in 2002, and the addition of a WGFP reservoir would not 
change that condition.  Therefore, Windy Gap would not divert in a 
dry year like 2002 with or without a WGFP reservoir because Windy 
Gap diversions would be limited by the amount physically and legally 
available as opposed to available storage capacity.   

o The WGFP firm yield would not change if the model period was 
extended through 2002.  A comparison of model output for the 1950–
1996 study period with the period from 1997–2003 shows other 
sequences of years within the 1950–1996 study period that are more 
critical than 2002 with respect to Windy Gap yield.   

 
The current model study period also addressed the carry-over or recovery effects of 
additional Windy Gap diversions in wet years following dry years like 2002 and 
2003.  The current model study period from 1950–1996 includes several series of 
dry years followed by wet years, which illustrate the effects of increased diversions 
to refill Windy Gap firming storage.  For example, the existing study period 
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includes the mid-1950s drought followed by 1957 (a wet year), 1963 and 1964 (dry 
years) followed by 1965 (wet year), 1977 (dry year) followed by 1978 (wet year), 
and 1981 (dry year) followed by several wet years in the mid-1980s.  These 
sequences of years allow for an evaluation of impacts associated with diverting 
additional water in wet years following dry years.  The model study period is 
suitable for estimating hydrologic effects associated with the EIS alternatives for 
both direct effects and cumulative effects because it includes a broad range of 
average, wet, and dry years, and sequences of years that include dry years followed 
by wet years.  The year 2002 is omitted from the summary of annual changes in 
flow for the five driest years because 2002 was not included in the model study 
period.  Years included in the dry year average were selected from the model study 
period, which extends from 1950 through 1996. 
 
8.  Daily data were developed from monthly model output by disaggregating 
monthly values using historical gage records.  Two sets of daily data were 
developed.  Daily data were developed for the entire study period for the USGS 
gages on the Colorado River below Granby Reservoir, below Windy Gap, at Hot 
Sulphur Springs, and near Kremmling, and the gage on Willow Creek below 
Willow Creek Reservoir.  In addition to the daily data developed for the entire 
study period at the locations listed above, average, wet, and dry monthly flows 
were disaggregated to daily values to develop average, wet, and dry daily 
hydrographs.  A combination of daily and monthly hydrologic data was used for 
evaluations of resources dependent on flows or reservoir storage contents and 
levels.  Average monthly summaries of flows, diversions, reservoir outflow, end-
of-month reservoir contents, surface elevations, and surface areas for average, wet, 
and dry conditions were used to support general characterizations of hydrologic 
changes associated with the alternatives.  Daily data were used to generate flow 
duration curves and daily hydrographs, and to determine the frequency and 
magnitude of daily flow changes.  These types of hydrologic analyses were based 
on daily variations, and were used in resource assessments where the magnitude or 
value of the resources is especially sensitive to daily hydrologic changes and where 
the use of average, wet, and dry monthly values would mask the severity of the 
effects on those resources.  For example, daily hydrologic data were used as an 
input parameter for the River2D Model to evaluate the effects on aquatic resources.  
Use of daily data for the entire hydrologic study period supported an assessment of 
the overall range and frequency of aquatic habitat changes.  Section 3.5.2.2 of the 
FEIS was revised to include information related to the use of daily data for resource 
evaluations, including fisheries and water quality that are sensitive to daily flow 
variations.   
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Because of its relatively junior water rights, the Windy Gap Project is not in 
priority and is precluded from diverting water from the Colorado River during 
droughts and low-flow periods with or without the alternatives assessed to provide 
firming storage.  During low-flow periods, the Windy Gap Project would operate 
the same whether there is a firming project online or not.  In these low-flow 
conditions, downstream Colorado River flows, whether they are viewed on a 
monthly or on a daily basis, are the same for existing conditions, the No Action 
Alternative, and each of the EIS alternatives.  Because there are no hydrologic 
impacts due to the WGFP during low-flow and drought periods, a daily model is 
not needed to assess effects for these low-flow periods and the disaggregation of 
monthly data to daily data is sufficient for the assessment of effects for non-drought 
conditions. 
The aquatic habitat analysis used the daily values for hydrology for all alternatives.  
The daily hydrology and daily habitat analysis accounts for appropriate 
fluctuations.  All data presented in the graphs and tables are generated from those 
daily analyses.  See FEIS Section 3.9.2.3 
 
9.  See response to Comment No. 129. 
 
10-14.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to the 
public.  The ROD will document Reclamation’s selection of an alternative for the 
WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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15.  The Subdistrict developed a Fish and Wildlife Mitigation Plan (FWMP) in 
accordance with the requirements of CRS 37-60-122.2 (FEIS Appendix E).  The 
Colorado Wildlife Commission adopted the FWMP on June 9, 2011 and the 
Colorado Water Conservation Board (CWCB) adopted it on July 13, 2011.  The 
FWMP is a component of the mitigation and environmental commitments 
described in the FEIS (Section 3.25).  
 
 
16.  There are ongoing discussions between Grand County and the Subdistrict on 
the need for a new or modification of the existing Windy Gap 1041 permit.  The 
EIS provides an estimation of the anticipated direct and cumulative effects of the 
proposed action based on available information.  However, resolution of this issue 
is not required for completion of the NEPA process or issuance of a Record of 
Decision.  Additional discussion on this issue was added to Section 1.10.4 of the 
FEIS. 
 
 
17-19.  Prior to making a final decision in a Record of Decision (ROD), 
Reclamation will evaluate the specific authorities through a technical review 
process.  The review will lead to a determination of whether or not the proposed 
action can be implemented in compliance with Senate Document 80 and other 
authorities.  See added text in Section 1.10.2 of the FEIS. 
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22 
 
 
 

 

 
20.  If the WGFP is constructed, the Windy Gap Project will continue to divert 
water in accordance with Colorado Water law and its water rights, including the 
limits on diversions which are 90,000 acre feet of water in one year and 65,000 acre 
feet of water on a ten-year running average as measured through the Alva B. 
Adams Tunnel.  The WGFP will not cause the Windy Gap Project to exceed these 
limits. 
See response to Comment No. 19 regarding the need to change the Blue River 
decrees. 
 
21.  The comment does not correctly state Colorado law, mischaracterizes the 
history of the Windy Gap Project, and ignores existing contracts.  Colorado's anti-
speculation doctrine does not prohibit the transfer of rights to water from one user 
to another so long as the new user has a need for the water and the limitations 
inherent in the rights continue to apply.  Documents obtained from Grand County's 
own files indicate that all parties knew at the time of execution of the Agreement 
Concerning the Windy Gap Project and the Azure Reservoir and Power Project 
dated April 30, 1980, that Windy Gap Project participants could, at any time, 
convey a part or all of their rights to Windy Gap Project water to others so long as 
the new users are within the boundaries of the Subdistrict and are subject to the 
same rights and duties as the original participants who approved the agreement. 
West Slope interests agreed to this practice.  This understanding is documented in a 
letter to from John M. Sayre to Kenneth Balcomb dated June 6, 1980, a letter from 
Kenneth Balcomb to John M. Sayre dated June 13, 1980, and a letter from Gregory 
J. Hobbs, Jr., to Gerald E. Dahl, dated June 30, 1980.  At the time of the letters Mr. 
Balcomb represented the Colorado River Water Conservation District and Mr. Dahl 
represented Grand County.  Finally, the DEIS, in Table 1-6 on page 1-39, states the 
number of units in the Windy Gap Project owned or leased by each WGFP 
participant, except for the Middle Park Water Conservancy District.  The Middle 
Park Water Conservancy District does not own any units in the Windy Gap Project.  
Its right to water from the project derives from the Agreement Concerning the 
Windy Gap Project and the Azure Reservoir and Power Project dated April 30, 
1980, as amended.  Grand County is fully aware that Windy Gap units are 
permanent allotment contracts for water from the Windy Gap Project issued 
pursuant to the Water Conservancy Act.  
 
22-23.  Prior to making a final decision in a Record of Decision (ROD), 
Reclamation will evaluate the specific authorities through a technical review 
process.  The review will lead to a determination of whether or not the proposed 
action can be implemented in compliance with Senate Document 80 and other 
authorities.  See discussion text added to Section 1.10.2 of the FEIS. 
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24.  Reclamation believes that the Purpose and Need statement is reasonable and 
appropriate.  The WGFP was initiated by the Participants because the original 
Windy Gap Project failed to deliver the yield from Participant water rights that 
were anticipated in the 1981 EIS for the reasons discussed in more detail in Section 
1.5 of the WGFP FEIS, including insufficient storage.  To address the shortcomings 
of the Windy Gap Project, Participants determined that a cooperative project with 
shared storage in a new reservoir(s) would be the most efficient way to collectively 
firm their Windy Gap water supply.  Windy Gap water represents a source of 
existing water available to the Participants, but requires additional infrastructure to 
provide reliable deliveries.  Thus, the purpose of the WGFP was to fix a broken 
project, not to search for other sources of water.  The WGFP is only functional as a 
collaborative effort on the part of Windy Gap Project unit holders.  Many of the 
WGFP Participants have additional future water needs beyond what the WGFP 
would supply and will be investigating other sources of water to meet those needs. 
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The purpose and need goal of 30,000 AF was based on the number of Windy Gap 
units that Participants own, storage available in a new reservoir, and estimated 
Windy Gap diversions.  While model results indicated that delivery of a full supply 
of 30,000 AF may not be feasible under any of the alternatives, the Preferred 
Alternative would have a firm yield of about 26,500 AF.  The WGFP would meet 
about 2 to 46 percent of the Participants’ total water needs. 
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Reclamation does not believe that the WGFP, as proposed, requires Congressional 
approval.  As previously stated, Reclamation expects to complete the NEPA 
process with a Record of Decision (ROD) no sooner than 30 days after the Final 
EIS is made available to the public.  The ROD will document Reclamation’s 
selection of an alternative for the WGFP and discuss the factors, including C-BT 
Project water rights that were considered in making that decision.  If the selected 
alternative includes issuing a water contract, Reclamation intends to determine 
whether the proposed contract complies with Senate Document 80, and other 
applicable authorities, prior to execution of the proposed contract.  See the 
discussion of text added at the beginning of Section 1.10.2 of the FEIS.  In addition, 
the purpose of the WGFP is to correct deficiencies in the Windy Gap Project and 
better utilize existing decreed absolute water rights, not to develop a new water 
supply. 
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25.  Reclamation believes that the description of existing conditions in Chapter 3 of 
the EIS is an accurate representation of conditions in the study area.  The purpose 
of the EIS is to evaluate and disclose the anticipated effects of the proposed action 
and reasonable alternatives.  The Windy Gap Project that became operational in 
1981 is part of the existing environment and not the subject of this EIS.  The 
affected environment Section 3.5 of Surface Water Hydrology describes historical 
hydrologic conditions and the various actions and projects that have contributed to 
existing conditions.  Tables 3-1 and 3-20 were added to the Surface Water 
Hydrology Section 3.5 of the FEIS to provide additional detail on the effect of past 
and present actions on Colorado River streamflow.  Other sections in the EIS 
provide discussions on the existing condition and status of the various resources as 
a basis for comparing resource impacts.  The existing hydrologic conditions 
presented in the EIS provide an accurate baseline from which to make reasonable 
comparisons of the impacts of each of the alternatives.   
In addition, the WGFP FEIS fully considered the cumulative impacts of all past, 
present, and reasonably foreseeable future actions.  Hydrologic modeling for the 
cumulative effects analysis includes all of the effects of these past, present, and 
future actions.  The cumulative effects analysis for water quality, aquatics, and 
other resources were analyzed using the cumulative effect hydrology, and the 
cumulative analysis was conducted in the same level of detail as the direct impact 
of the WGFP.   
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26.  The No Action Alternative presents what WGFP Participants would do if 
Reclamation does not allow the proposed connections to C-BT facilities. Consistent 
with CEQ guidance on what should be considered in a No Action alternative, it 
does not mean that agencies stop what they are doing.  In the case of existing 
agreements, prior court decisions and CEQ guidance would define No Action as no 
change to existing agreements.  For Windy Gap and the WGFP this means that 
Reclamation would continue operation under the existing agreement between 
Reclamation and the Subdistrict for conveyance of WG water through the C-BT 
Project system.  (See CEQ 40 Questions, No. 3)  This also includes foreseeable 
actions by the participants.  It is not Reclamation’s responsibility to tell participants 
what they will do if the proposed project is not approved.  For this information, 
each participant was asked what they would do if the WGFP is not approved and 
the Windy Gap Project continued operation under existing agreements with 
Reclamation.  For most Participants, this includes continuing to take Windy Gap 
deliveries and increasing those deliveries as water demand increases within the 
capacity of the existing Windy Gap Project facilities and available storage in 
Granby Reservoir.  One Participant would likely sell their WGFP shares.  The City 
of Longmont would pursue enlargement of Ralph Price Reservoir to store its 
Windy Gap water.  While there is no guarantee that enlarging Ralph Price 
Reservoir would acquire all of the regulatory authorizations, it is a reasonable 
action for the City of Longmont and no fatal flaws were discovered in review of 
this alternative in the WGFP EIS.  The majority of the hydrologic impacts, 
including increased Windy Gap diversions under the No Action Alternative come 
from WGFP Participants increasing their deliveries, which they can do today 
without any infrastructure changes or additional authorizations or approvals from 
Reclamation.  It is unreasonable to assume that Windy Gap diversions would 
remain status quo under the No Action Alternative. 
While Reclamation NEPA policy and guidance uses a comparison of the action 
alternatives with the No Action Alternative, the FEIS provides data for 
comparisons of action and no action alternatives with existing conditions. 
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27.   Reclamation expects to complete the NEPA process with a Record of Decision 
(ROD) no sooner than 30 days after the Final EIS is made available to the public.  
The ROD will document Reclamation’s selection of an alternative for the WGFP 
and discuss the factors, including C-BT Project water rights that were considered in 
making that decision.  If the selected alternative includes issuing a water contract, 
Reclamation intends to determine whether the proposed contract complies with 
Senate Document 80, and other applicable authorities, prior to execution of the 
proposed contract.  See the discussion of text added at the beginning of Section 
1.10.2 of the FEIS.  
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28.  West Slope socioeconomic impacts likely to occur as a result of the action 
alternatives were considered to the extent information was available.  Additional 
mitigation measures were defined and developed for the FEIS to minimize or avoid 
the potential impacts from implementation of the proposed project.  The 
effectiveness of those measures are described for each resource in Environmental 
Consequences—Chapter 3.  An updated summary of mitigation measures also is 
included in Section 3.25 of Chapter 3 of the FEIS.  Also see responses to Comment 
Nos. 328–346 for more specific responses to socioeconomic comments.   
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29.  Impacts on the Grand County private sector are evaluated and disclosed in the 
EIS to the extent that information was available and the action alternatives would 
have an effect on those resources. See responses to Comment Nos. 328–346 for 
more detailed discussion of this comment.   
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30.  The recreation and socioeconomic analyses focused on boating opportunities 
on the Colorado River and at existing reservoirs.  Those uses were identified as 
issues during the scoping process and are the most likely to be affected by 
hydrological changes resulting from the alternatives.  Potential impacts to land-
based recreational activities, including camping, hiking, scenic driving, and 
sightseeing, are described in the Recreation Resources Technical Report and in the 
Section 3.19.2.3 on Recreation—Effects Common to All Alternatives. 
Effects were quantified where data on use and impacts are available.  Effects of the 
proposed alternatives on recreation experiences and aesthetics are quantitatively 
described wherever possible.  Where a quantitative discussion is not possible, 
effects are discussed qualitatively, recognizing that these effects vary widely by 
individual user. 
The DEIS correctly states that hydrological changes are unlikely to adversely 
impact sport fishing under any alternatives, and that changes to the visual quality of 
the Colorado River would not be discernable to most viewers and would remain 
similar to existing conditions.  It is therefore reasonable to assume that the 
proposed hydrological changes would not impact fishing use of private lands along 
the Colorado River.  Potential effects of hydrological changes on commercial and 
private fishing opportunities are further described in the FEIS.  However, the 
aquatic resource analysis determined that the projected effects to fish habitat would 
not result in a loss of angling opportunities or success.  The direct and secondary 
economic impacts of boating and camping activities are described in detail in the 
Socioeconomics Section 3.22.2 of the EIS. 
The recreation resources analysis focuses on the potential effects of the proposed 
hydrological changes on river and lake recreation.  Where possible, these 
quantitative hydrological changes are related to measurable thresholds that affect 
recreational access and opportunities (such as flow levels and access to boat 
ramps).  By their very nature, most recreation uses are widely dispersed, are not 
quantified, and the quality of recreation experiences vary widely by individual user.  
For this reason, no attempt was made to quantify effects on recreation if there is not 
sufficient data to support that analysis.  Instead, potential impacts were described 
wherever possible in a qualitative manner based on professional experience using 
the best available information.  This approach is consistent with NEPA 
requirements and the level of impacts that would result from the alternatives.   
Section 3.25 of the EIS describes a number of mitigation measures that directly or 
indirectly would reduce potential socioeconomic impacts. 
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31.  The WGFP would not typically divert water under low-flow conditions and 
would not cause flows to drop below the minimum bypass requirements in the 
Windy Gap water rights decrees.  Irrigation water rights senior to upstream water 
rights have the ability to place a call on the river if flows are insufficient.  The FEIS 
points out that water rights for existing agriculture, municipal, and other uses would 
be protected under Colorado water law, and any municipal or agricultural 
diversions downstream from Windy Gap Reservoir, per Colorado water law (C.R.S.  
§ 37-92-102(2)(b)).  Irrigation diversions would remain responsible for developing 
a reasonable means of diversion for their water.  The Subdistrict paid $500,000 to 
upgrade diversion structures for ranches on the Colorado River below Windy Gap 
Reservoir for the original Windy Gap Project, which would divert more water than 
the WGFP.   
 
32.  There is not sufficient economic information available to evaluate impacts on 
particular communities; thus, countywide results are reported.  An explanation was 
added to the Section 3.22.2.2 (Method for Effects Analysis) in the FEIS explaining 
that countywide effects may be concentrated in particular communities or areas 
within the county.   
 
33.  The Cumulative Effects Section 3.22.3 for Socioeconomics was clarified in the 
FEIS to explain that the quantitative hydropower and socioeconomic impacts were 
calculated using the same methodology as direct effects using the cumulative 
effects hydrology.   
As explained in responses to other socioeconomic comments, the FEIS has been 
modified where necessary to provide cross-references to the discussion of impacts 
elsewhere in the document, or an explanation has been provided regarding why the 
impacts were not considered to be significant or were covered by prior 
environmental review.   
 
34.  The context and intensity of resource impacts were described as accurately as 
possible in the Environmental Consequences section of the EIS based on the best 
available information.  Quantitative analysis of impacts was made wherever 
sufficient data were available.  Impacts were compared to regulatory laws or 
standards where applicable.  The results of the impact analysis were used to 
develop mitigation measures to reduce or eliminate impacts where possible. 

F-29



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 
 
 

34 
 
 
 
 
 
 
 
 
 
 
 
 
 
35 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35.  Additional mitigation measures were defined and developed to minimize or 
avoid potential adverse impacts from implementation of the proposed project.  
Mitigation measures and the effectiveness of those measures are described for each 
resource in Environmental Consequences—Chapter 3.  An updated summary of 
mitigation measures also is included in Section 3.25 of the FEIS. 
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36.  Effects of the WGFP on temperatures downstream of the WG Project were 
addressed in the Fish and Wildlife Mitigation Plan (FWMP) developed by the 
Subdistrict  in accordance with CRS 37-60-122.2 (FEIS Appendix E).  The 
Colorado Wildlife Commission adopted the FWMP on June 9, 2011 and the 
Colorado Water Conservation Board (CWCB) adopted it on July 13, 2011.  The 
FWMP is a component of the mitigation and environmental commitments 
described in the FEIS (Section 3.25).  Mitigation measures were developed to 
correspond with projected impacts.  Dynamic temperature modeling of Colorado 
River stream temperatures was used to assess potential impacts as described in 
Surface Water Quality Section 3.8.2 of the FEIS.  To prevent impacts to the flows 
needed for the annual Gore Race, the Subdistrict will curtail diversions if flows in 
Gore Canyon at the Kremmling gage fall below 1,250 cfs, the preferred flows for 
kayaking in this reach per comments from the Bureau of Land Management 
(Comment Letter 1054 and Comment No. 8).  The Recreation Section 3.19.2 of the 
FEIS provides a revised discussion on impacts to boating on the Colorado River, 
and as indicated in Section 13.19.2, the impacts to preferred recreation boating 
flows from the WGFP would be fairly minor and infrequent.   
 
37.  Mitigation measures implemented as part of the 1981 Windy Gap EIS are 
presented in Chapter 1 of the FEIS as background material.  These measures were 
developed as part of agreements with Grand County, the Colorado River Water 
Conservation District, Northwest Council of Governments, Three Lakes Water and 
Sanitation District, and other West Slope parties as mitigation for the Windy Gap 
Project.  To the extent that mitigation measures implemented for the original Windy 
Gap Project have affected the existing environment, these measures are now part of 
the existing environment.  Additional mitigation measures were developed for the 
identified impacts of the WGFP and are presented in the FEIS (Section 3.25). 
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38.  Reclamation cannot require how any entity uses its water rights.  As mentioned 
in Chapter 1 of the FEIS, Participants would be reusing their Windy Gap water as 
best suited for their specific circumstances.  For some Participants, this includes a 
capture and reuse program for nonpotable irrigation; for others, a second use of 
Windy Gap water is used to augment other depletions.  When Windy Gap water 
deliveries become reliable through a firming project, Participants can better plan 
the most efficient way to reuse this water.  Additionally, WGFP participants have 
committed and will be required to maintain a state-approved water conservation 
plan in accordance with the Water Conservation Act of 2004, as amended 
(Colorado House Bill 04-1365).  Reuse is one of the elements that must be fully 
considered as participants develop conservation plans that are submitted to 
Colorado for approval.  Reclamation would require maintenance of a state-
approved water conservation plan as a condition to a contract with the Subdistrict.  
 
39.  Water conservation is a component of each of the Participants’ operations, and 
Participants have committed to maintaining a state-approved conservation plan.  
The plan measures help conserve available water supplies and reduce demand, and 
as a result, can delay the timing of future water needs.  Additional discussion on 
water conservation is found in response to Comment No. 54. 
 
40.  The purpose of the WGFP is to provide the Participants with reliable delivery 
of their water rights.  Participants therefore need some degree of certainty on the 
availability of water to meet their demands.  Mitigation measures were developed 
based on the impacts identified through the NEPA process, and Reclamation has 
determined that these measures should effectively reduce impacts.  Effects of the 
WGFP on stream temperatures downstream of the WG Project were addressed in 
the Fish and Wildlife Mitigation Plan (FWMP) developed by the Subdistrict in 
accordance with CRS 37-60-122.2 (FEIS Appendix E).  The FWMP is a 
component of the mitigation and environmental commitments described in the 
FEIS (Section 3.25). The FWMP includes modifying prepositioning to reduce 
fluctuations in Granby Reservoir and additional operational measures such as 
runoff forecasting would be used to better time Windy Gap pumping to reduce 
spills.  While WGFP mitigation measures may contribute to meeting some of the 
goals of Grand County’s Stream Management Plan (SMP), the WGFP and SMP 
have different objectives. 
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41.  There is no delivery mechanism for Broomfield to receive deliveries of water 
from Denver Water if the water is transported through C-BT facilities.  The 
Southern Water Supply Pipeline does not have sufficient capacity to deliver more 
water from Carter Lake to Broomfield.  In addition, Broomfield currently receives 
treated water from Denver Water and would need to upgrade their water treatment 
capabilities if they received raw water. 
 
42.  The proposed upgrade of the 69kV power line is not related to the WGFP.  The 
proposed upgrade is not required to satisfy power demands for pumping of Windy 
Gap water.  Western Area Power Administration’s (Western) planned upgrade of 
the existing transmission line is not dependent on implementation of the WGFP nor 
is the WGFP dependent on implementation of the power line and substation 
upgrade.  The purpose of the project is to strengthen the power grid in this area to 
minimize or eliminate impacts to all current electrical power users caused by 
increased growth in this area of Grand County and the potential failure of the 
Adams Tunnel power cable.  The new line could improve reliability for Windy Gap 
pumping, but is not necessary for continued operation of the existing pumps.   
 
43.  Western receives the power from any additional water deliveries to the East 
Slope and has existing contracts to sell this power when it is available.  
Reclamation does not receive any of the revenues from hydropower generation. 
 
44.  The WGFP FEIS fully considered the cumulative impacts of the Moffat 
Collection System Project, as well as other reasonably foreseeable future actions.  
The cumulative effects analysis included hydrologic modeling of the Moffat Project 
including changes in Fraser River, Williams Fork, and Blue River flows.  
Hydrologic impacts of the Moffat Project are actually overstated in the WGFP 
analysis because Denver’s Blue River demands are 30,000 AF less than used in the 
hydrologic modeling for the WGFP.  Denver changed their demand estimate after 
the hydrologic model for the WGFP was completed.  The cumulative effects 
analysis for water quality, aquatics, and other resources were analyzed in the same 
level of detail as the direct impact of the WGFP.  The WGFP and Moffat Project 
have different objectives, different project proponents, and no shared facilities.  
Combining the two projects in one EIS is not needed to adequately evaluate the 
cumulative effects of the projects.  The U.S. Army Corps of Engineers (Corps) is a 
cooperating agency for the WGFP, and Reclamation and the Corps have 
coordinated on the assessment of cumulative effects and mitigation for the two 
projects. 
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45.  Evaluation and potential designation of portions of the Colorado River as Wild 
and Scenic is a separate and ongoing process being pursued by the BLM.  
Recreational values are among the outstanding remarkable values identified for 
segments of the river.  The Wild and Scenic designation process is described in the 
Recreation Section 3.19.1.4 of the FEIS.  While the effects to river recreation 
described in the FEIS could relate to the recreational values along the Colorado 
River, the decision on Wild and Scenic River status is a determination made by the 
BLM as part of the planning process, and is not part of the evaluation for the 
WGFP EIS.  Reclamation provided BLM with hydrologic model data from the 
evaluation of the WGFP for use in the Wild and Scenic River evaluation.  None of 
the WGFP alternatives would affect BLM recreation facilities within the upper 
Colorado River Special Recreation Management Area. 
 
 
 
 
 
 
 
 
 
 
Reclamation began preparation of the WGFP EIS in 2003.  Prior to any of the dates 
mentioned in the comments.  The draft EIS was released for public review and 
comment on August 29, 2008.  Although BLM may not be a cooperating agency in 
preparation of the EIS, there was coordination with BLM during preparation of the 
EIS and the EIS contains substantial analysis that can be used in the wild and scenic 
evaluation process.  Additionally, Reclamation is a participant in the wild and 
scenic evaluation process being conducted by BLM.  BLM was provided copies of 
the DEIS for review and comment and provided comments on the DEIS.   
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46.  Reclamation fully considered comments received from Grand County and the 
other cooperating agencies in preparing the EIS.  All comments received from 
Grand County on the preliminary draft EIS were considered in developing the 
DEIS.  There have been numerous meetings with Grand County to discuss their 
comments on various aspects of the EIS.   

F-36



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 
 
 

46 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

F-37



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 
 
 

46 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

F-38



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 
 
 

46 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
47 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
47.  See responses on next page. 
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See response to Comment No. 24 for issues related to the WGFP purpose and need. 
 
Windy Gap units are fully transferable and, therefore, the needs of the current 
Windy Gap unit holders participating in the WGFP are the basis for establishing the 
project purpose and need.  The location of the WGFP Participants’ service area is 
not a factor in receiving Windy Gap water.  There is no required service area for the 
Windy Gap Project as there is for the C-BT Project. 
 
 
 
 
 
48.  Reclamation expects to complete the NEPA process with a Record of Decision 
(ROD) no sooner than 30 days after the Final EIS is made available to the public.  
The ROD will document Reclamation’s selection of an alternative for the WGFP 
and discuss the factors, including C-BT Project water rights that were considered in 
making that decision.  If the selected alternative includes issuing a water contract, 
Reclamation intends to determine whether the proposed contract complies with 
Senate Document 80, and other applicable authorities, prior to execution of the 
proposed contract.  See the discussion of text added at the beginning of Section 
1.10.2 of the FEIS.  
 
49.  The 404 permit on file with the Corps, which was revised in a letter from the 
Corps dated June 26, 1981, lists a diversion rate of 600 cfs.  Reclamation’s final 
EIS and ROD on the WG Project dated June 18, 1981 and all mitigation and 
agreements for the original project, including the Biological Opinion from USFWS, 
were based on a diversion rate of 600 cfs and an estimated annual depletion to the 
Colorado River of about 58,000 acre-feet.  Mitigation is only required for the 
incremental impacts of the WGFP. 
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50.  The purpose of this section is to present Windy Gap deliveries as opposed to 
Windy Gap diversions.  Historical Windy Gap deliveries have averaged less than 
10,000 AF/yr for the period from 1985 through 2004.  Table 3-2 was added to the 
FEIS, which shows historical Windy Gap diversions. 
 
51.  Items (1) lack of demand by original participants and (2) sale of units to new 
entities, which increased demand over time, are not an accurate description of 
Participant demands.  It was anticipated that demands would increase over time and 
sale of units did not increase demand, but only shifted demand to different 
Participants.  The anticipated increase in demand over time, which is listed as the 
third bullet point on page 1-10, is the primary reason for low deliveries to date.  As 
demand grew in the mid-1990s, there was no unused capacity in the C-BT System 
to deliver in-priority Windy Gap water to the Participants.  The last bullet point in 
the discussion in Section 1.5.2 of the FEIS indicates that Participant demands in the 
early years were less than the amount of available water.  The sale of Windy Gap 
units to new entities may have changed the amount and timing of demand for 
Windy Gap water, but the effect on historical diversions would be difficult to 
identify.   
Historically, the Subdistrict tried to optimize the timing of their pumping to 
minimize the associated power costs based on their power contract, but did not 
limit diversions because of power costs. Power costs have not been a significant 
factor in demands to date. 
 
52.  There is no precise definition of an extreme drought, but typically this indicates 
a period of very low precipitation such as a 1 in 100-year drought.  Water providers 
seek to develop water storage to meet dry year needs, but it is generally not 
practicable or economical for firm yield planning to develop water supplies to meet 
extreme drought events like a 1 in 100-year drought.  Additional text was added to 
Section 1.6.1 of the FEIS to clarify this.   
 
53.  The discussion of reuse in Section 1.6.1 was revised in the FEIS as follows:  
 
Many of the Project Participants successively use, or are planning to successively 
use, Windy Gap supplies to minimize the acquisition of new supplies.  Colorado  
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water law allows for the reuse and successive use of transbasin imports such as 
Windy Gap water and requires that East Slope importers should, to the maximum 
extent feasible, reuse and make successive use of foreign water to minimize the 
amount of water removed from Western Colorado. 
Water reuse includes the subsequent use of imported water for the same purpose as 
the original use, such as the treatment of sewage to potable water standards for 
redistribution into the treated water system.  Successive use refers to a subsequent 
use of imported water for a different purpose.  For example, successive use may 
involve diversion from a wastewater treatment plant, and then conveyance to 
storage or distribution as nonpotable water for irrigation of parks, golf courses, and 
landscaping.  Successive use allows a portion of outdoor water uses to be met 
without using raw water treated to drinking water standards (potable water).  
Participants also have the right to sell, lease, or exchange effluent-containing 
imported water after distribution through their water system and treatment.  Several 
Participants, including Broomfield, Louisville, and Superior, have developed 
nonpotable irrigation systems, including conveyance and storage, to successively 
use their Windy Gap supplies.  The Platte River Power Authority successively uses 
Windy Gap water to meet the cooling needs of the Rawhide Energy Station.  None 
of the Project Participants reuse Windy Gap water for potable uses.  Some 
Participants successively use Windy Gap water to meet augmentation or return flow 
obligations.  Successive use of Windy Gap supplies for these purposes does not 
directly satisfy potable demands identified for a Participant, but this use helps meet 
other legal or contractual needs of the Participant. 
 
54.  The WGFP Participants have committed to maintaining a state-approved water 
conservation plan in accordance with the Water Conservation Act of 2004 
(Colorado House Bill 04-1365).  Seven of the WGFP Participants have CWCB-
approved plans, and other municipal water providers and water districts have 
committed to acquiring a CWCB-approved plan prior to delivery of WGFP water.  
Reclamation would require maintenance of a state-approved water conservation 
plan as a condition to a contract with Subdistrict WGFP Participants for use of C-
BT facilities. 
 
55-56.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to the 
public.  The ROD will document Reclamation’s selection of an alternative for the 
WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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57.  While it is true that Grand Lake is the only natural lake of the lentic water 
bodies considered, and the water quality of Grand Lake before the construction of 
the C-BT system may have been quite different than it is today, the analysis 
presented in the DEIS is focused on the expected changes in water quality as a 
result of the WGFP.  The discussion of the current trophic state (based on data from 
2000–2005) has been changed from mesotrophic to meso-eutrophic (see response 
to Comment No. 154).  
 
Proposed water quality mitigation, as described in Section 3.8.4 of the FEIS, will 
reduce nutrient loading from the WGFP to the Three Lakes System so that the 
WGFP should not exacerbate the algae and clarity problem in Shadow Mountain 
Reservoir and Grand Lake.  Therefore the WGFP should not affect the trophic state 
of Grand Lake. 
 
58.  See response to Comment No. 16. 
 
59.  Section 2.1.2.1 was changed to include a discussion on the proposal that would 
prevent expansion of the C-BT Project diversions.  Additionally, prior to making a 
final decision in a Record of Decision (ROD), Reclamation will evaluate the 
specific authorities through a technical review process.  The review will lead to a 
determination of whether or not the proposed action can be implemented in 
compliance with Senate Document 80 and other authorities.  See discussion text 
added to Section 1.10.2 of the FEIS. To model the effects of the proposed project 
and to ensure that total allowable C-BT storage would not change and that C-BT 
and Windy Gap water rights would not be expanded, the model assumes that C-BT 
Project would stop diverting water from the Colorado River for storage in Granby 
Reservoir when total C-BT contents in Granby Reservoir and Chimney Hollow 
Reservoir reach the volumetric limit of 539,758 AF, which is the physical capacity 
of Granby Reservoir.  This would prevent expansion of C-BT Project diversions 
because it imposes the same constraint as if C-BT water was stored in Granby 
Reservoir as opposed to a portion being stored in Chimney Hollow Reservoir.  
Currently, C-BT diversions from the Colorado River to Granby Reservoir are 
curtailed when total contents in Granby Reservoir reach 539,758 AF because the 
reservoir is full and spilling.   
 
60.  Storage of Windy Gap water in Horsetooth would require that Reclamation 
enlarge Horsetooth.   
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61.  This statement in the DEIS is a description of current Windy Gap project 
operations and does not apply to the proposed project.  Both the C-BT Project and 
Windy Gap Project would continue to be operated in accordance with Colorado 
water law and each project’s water rights decrees.  
 
 
62.  See response to Comment No. 26. 
 
 
 
63.  Windy Gap water is accounted for in the C-BT Project system.  This section 
was revised to clarify that the water is delivered to the East Slope by exchange. 
 
 
 
64.  See response to Comment No. 59 above. 
 
 
65.  This statement describes the proposed project, which includes 3,000 acre-feet 
of storage in Chimney Hollow Reservoir for Middle Park.  At times, Middle Park’s 
3,000 AF would be stored in Granby Reservoir, and at other times it may be 
necessary to store Middle Park’s Windy Gap water in Chimney Hollow Reservoir 
to prevent spilling from Granby Reservoir.  Without storage in Chimney Hollow, 
Middle Park water would be subject to spill when Granby Reservoir fills with C-BT 
water.  If Middle Park’s Windy Gap water was only stored in Granby Reservoir, 
there would be no firm yield associated with that supply in years that Granby 
Reservoir fills and spills under current operations.   
 
66.  Additional discussion on the Colorado Springs Substitution and Green 
Mountain Reservoir Substitution and Power Interference Agreements was added to 
Section 2.8.2, Reasonably Foreseeable Actions of the FEIS.  As described in detail 
in the FEIS, these agreements would have a very minor contribution to cumulative 
effects and, therefore, were not included in the analysis. 
Section 2.8.2.1 in the FEIS was revised to better explain these potential projects.  
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67.  The discussion of climate change in Section 2.8.2, Reasonably Foreseeable 
Actions was revised in the FEIS.  This section includes updated information from 
recent publications on climatic change trends in the upper Colorado River basin and 
possible future changes.  Potential environmental impacts from climate change are 
qualitatively evaluated as part of the cumulative effects evaluation for applicable 
resources in Chapter 3 of the FEIS. 
 
 
 
 
 
68.  See responses to Comment Nos. 1 through 5. 
 
 
 
 
69.  See responses to Comment Nos. 1 through 5. 
 
 
 
70.  Reclamation is not in a position, nor qualified, to determine whether or not a 
proposed project or alternatives is or is not in compliance with local zoning 
regulations or County Master Plans.  In general, all of the alternatives would be 
subject to a variety of local, state, and federal permitting and compliance 
requirements beyond the requirements of NEPA.  The FEIS identifies these 
compliance requirements but may or may not cover all necessary permitting 
requirements.  It will be the responsibility of the applicant to comply with the 
appropriate local, State, and Federal permitting requirements.  Many of the local 
zoning, land use, and permitting requirements established by the counties are 
additional regulatory measures with which the project proponent would need to 
comply; however, these regulatory measures are not necessarily in conflict 
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with the proposed project.  Counties and other regulatory entities will need to 
evaluate the conditions, terms, and permitting necessary to satisfy the requirements 
of their local jurisdictions for the selected alternative.   
See response to Northwest Colorado Council of Government’s (NWCCOG) 
comments on the DEIS in relation to the Water Quality Management Plan in Letter 
No. 1107. 
 

71.  See responses to Comment Nos. 1 through 5. 
 
72.  The FEIS provides a comparison of the effects of the action alternatives with 
existing conditions and information for a comparison of no action with existing 
conditions.  It was prepared in accordance with Reclamation and CEQ guidance on 
preparation of an EIS. 
 

73.  In Section 3.4 of the FEIS, the “may” in the referenced sentence was changed 
to “would.” The comma after diminish was deleted. 
 
74.  The CDSS Model, which was used to evaluate hydrologic effects on the West 
Slope, covers the Colorado River drainage from the headwaters to the Colorado-
Utah state line.  Therefore, the active model area includes the Fraser River.  
However, the area considered for the analysis of hydrologic effects does not include 
the Fraser River basin because Windy Gap water would be the only source of 
supply for filling Rockwell/Mueller Reservoir.  Native inflow to that reservoir from 
Rockwell and Mueller creeks would be bypassed; therefore, there would be no 
change in streamflows in those creeks or the Fraser River.  The methodology for 
calculating or gaging native inflows to Rockwell/Mueller and Jasper East reservoirs 
has not yet been determined.  The final methodology for calculating or gaging 
inflows would be determined with input from the State Engineer’s Office (SEO) 
and Division of Water Resources.  There would be no cumulative effects with the 
Moffat Collection System Project on the Fraser River.  Additional discussion was 
added to the FEIS in Section 3.5.2.9. 
 
75.  Average monthly flow changes as a percentage of total streamflow decrease 
downstream due to tributary inflows and gains.  Therefore, it is not misleading that 
the percentage change in flow along the Colorado River is less at Kremmling 
versus upstream at Hot Sulphur Springs due to tributary inflows from the Blue 
River and Muddy Creek.  The percentage change for several locations along the 
Colorado River from Granby Reservoir downstream to the USGS gage near 
Kremmling are presented in Appendix A of the FEIS (see Tables A-8, A-9, A-10, 
A-12, A-13, and A-14).  Section 3.5.1.1 in the FEIS was revised to reference these 
tables in the discussion of the downstream extent for resource evaluations, and  
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Colorado River stream segments with the highest and lowest percent change were 
also listed. 
Refer to responses to Comment Nos. 1 through 5 regarding the description of 
existing conditions. 
 
 
 
76.  See response to Comment Nos. 11–23. 
 
 
 
77.  This figure was revised in the FEIS to include data through 2008 for the USGS 
gage at Windy Gap.  Section 3.5.1.4 in the FEIS was revised to account for the 
additional water years included when evaluating trends and low-flow conditions.  A 
figure was not included to display predicted future flows over the next 30 years.  
The WGFP model does not predict future flows, rather it relies on historical 
hydrology for the period from 1950 through 1996 to predict how the WGFP would 
operate under those hydrologic conditions.  Table 3-2 was added to the FEIS in 
Section 3.5.1.4 to display historic Windy Gap pumping data for the period from 
1985 through 2008.  Consideration of climate change and associated effects on 
flows is addressed in Section 2.8.3.2 of the FEIS under the subsection Climate 
Change. 

F-47



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 

77 
 
 
78 
 
 
 
 
 
79 
 
 
 
 
 
 
 
 
80 
 
 
 
81 
 
 
82 
 
 

 

 
 
 
 
 
 
 
78.  Figure 3-4 was revised in the FEIS to include 2002 as the lowest flow year.  An 
additional figure was not added showing average flows from 1950 through 2008 
and the lowest flow year (2002) since Figure 3-4 was intended to illustrate the wide 
range in average flows for different time periods.  The scale of Figure 3-4 is 
sufficient to discern that average flow rates have decreased substantially for the 
periods from 1905 through 1949, 1950 through 1984, and 1985 through 2008. 
 
79.  Comment noted.  This section of the FEIS is describing the existing 
environment and current operating conditions.  If the WGFP is constructed, the 
Windy Gap project would continue to be operated in accordance with the Azure 
Agreement and Supplement to the Azure Agreement, and the Windy Gap water 
rights decree which was made absolute by the State of Colorado in 1990.  
Additionally, unless it is modified or changed, the Windy Gap Project will continue 
to operate in compliance with the agreement between the Subdistrict and the 
Colorado Division of Wildlife dated June 23, 1980.  Additionally, the Subdistrict 
developed a Fish and Wildlife Mitigation Plan in accordance with the requirements 
of CRS 37-60-122.2 (FEIS Appendix E) that includes additional flushing flows 
under certain conditions.     
 
The total annual Colorado River flow at Windy Gap in 2003 was 111,322 AF, and 
Windy Gap’s diversion rights were in priority during April, May, and June of 2003.  
In 2002, when the annual flow volume was much less, Windy Gap could not divert. 
 
80.  The methodology for calculating or gaging native inflows to Rockwell/Mueller 
and Jasper East Reservoir to determine required bypasses has not yet been 
determined.  The final methodology for calculating or gaging inflows to these 
reservoir sites would be determined with input from the SEO and Division of Water 
Resources. 
 
81.  Apparently the x-axis labels did not print correctly in the DEIS.  This was 
corrected in the FEIS.   
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82.  Comment noted.  See response to Comment No. 179. 
 
 
 
83.  The 10% diversion shrink charged upon introduction of Windy Gap water to 
the C-BT Project is provided for in paragraph 1.(h) of the “Amendatory Contract 
for the Introduction, Storage, Carriage, and Delivery of Water for the Municipal 
Subdistrict, Northern Colorado Water Conservancy District, Colorado-Big 
Thompson Project, Colorado,” Contract No. 4-07-70-W0107, between the 
Municipal Subdistrict, Northern Colorado Water Conservancy District, the United 
States of America, and the Northern Colorado Water Conservancy District 
(Carriage Contract).  The “diversion shrink” provided for in paragraph 1.(h), as 
well as the “carry-over shrink” provided for in paragraph 11.(a), is intended to 
offset losses incurred by the C-BT Project due to the introduction, storage, carriage, 
and delivery of Windy Gap water.  These losses include, but are not limited to, 
additional evaporation associated with storing Windy Gap water in Granby 
Reservoir and conveyance losses associated with delivering Windy Gap water via 
C-BT facilities.  Diversion shrink does not create an expanded use of the C-BT 
decree.  Section 3.5.2.3 of the FEIS was revised to further explain diversion shrink.   
 
84.  The agreement that allows an exchange of C-BT water with Windy Gap water 
to facilitate delivery of Windy Gap water (termed “instantaneous delivery”) is the 
Carriage Contract.  Paragraph 10.(a) of this agreement states that “Deliverable 
Subdistrict Water shall be considered to be available at any time or place for 
delivery at any point in the Project System, and tracking or accounting for 
Subdistrict Water through each point in the Project Works shall not be required, so 
long as an accounting for the credit or deficit position, in terms of total AF of 
Subdistrict in the Project System, is maintained at all times.” This method of 
delivering Windy Gap water has been used since the Windy Gap Project began 
operating in 1985, and would continue to be used under the WGFP for WGFP 
Participants and for Windy Gap unit holders not in the firming Project, including 
the City of Boulder and Town of Estes Park.  However, Windy Gap water also 
would be delivered to WGFP Participants via direct releases from Chimney Hollow 
Reservoir using C-BT conveyance facilities.  Instantaneous delivery is described in 
Section 3.5.2.3 in the FEIS.  No court decree is required for this exchange. 
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85.  Windy Gap water may be spilled from Willow Creek Reservoir as a result of 
an un-decreed exchange that is provided for in paragraphs 1.(g) and 11.(c) of the 
Carriage Contract.  When Willow Creek pumping would cause a spill of Granby 
Reservoir, Windy Gap water is exchanged from Granby Reservoir to Willow Creek 
Reservoir (with an equal amount of C-BT water exchanged from Willow Creek 
Reservoir to Granby Reservoir) and subsequently spilled from Willow Creek 
Reservoir.  This operation, which occurs infrequently, increases efficiency by 
reducing pumping energy (and the associated costs) that would be necessary to 
pump water from Willow Creek Reservoir to Granby Reservoir and then spill it.  
No court decree is required for this exchange. 
 
86.  Reclamation will continue to operate the C-BT Project in accordance with the 
water rights for the C-BT Project.   
 
87.  See responses to Comment Nos. 1 through 5. 
 
88.  See responses to Comment Nos. 1 through 5. 
 
89.  Windy Gap would not divert or would divert minimal amounts in dry years like 
1954, 2002, and 2004.  Section 3.5.2.5 of the FEIS states that in dry years, average 
annual Windy Gap diversions would be relatively low compared with average and 
wet year diversions, and there would be no difference among the alternatives and 
existing conditions.  Section 3.5.2.5 also includes an explanation that the dry year 
Windy Gap diversion shown in Table 3-7 in FEIS is an average of the five driest 
years.  Not all of the dry years included in that average (1954, 1966, 1977, 1981, 
and 1989) are as severe as 1954, which is why the average dry year diversion is 
greater than zero.  Section 3.5.2.5 in the FEIS was revised to clarify Windy Gap 
diversions in dry years. 
 
90.  The Windy Gap Project does not operate with a “nocturnal pumping scheme.” 
Windy Gap pumps are operated to match inflows to Windy Gap Reservoir while 
maintaining required flows downstream of the diversion point and would continue 
to be operated in this manner with the WGFP.  The new Windy Gap pumping 
contract with Tri-State Generation & Transmission will provide an incentive for 
off-peak (nighttime) pumping during the months of July and August.  However, 
because Windy Gap water is delivered to the east slope by exchange, and because 
increases in Windy Gap deliveries as a result of WGFP are small in comparison to 
the total amount of water delivered through the Adams Tunnel (<5-10%), operation 
of Farr Pumping Plant is not expected to change appreciably. 
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Windy Gap water is conveyed through Farr Pumping Plant to Shadow Mountain 
Reservoir before delivery to the East Slope.  However, because Windy Gap water is 
delivered through “instantaneous delivery” and because increases in Windy Gap 
deliveries through Adams Tunnel as a result of the WGFP are small in comparison 
to the total amount of water delivered through the Adams Tunnel (<5-10%), 
operation of the Farr Pumping Plant is not expected to change appreciably. 
 
 
91.  See responses to Comment Nos. 1 through 5. 
 
 
92.  The hydrograph was not split into two time periods because there would be no 
changes in flow between the action alternatives, No Action Alternative, and 
existing conditions from September through November when average flows are less 
than 200 cfs.  Changes in flow below 200 cfs only occur in August and are on the 
order of 10 to 30 cfs, which can be determined from Table A-9 in Appendix A of 
the FEIS.  Table A-9 presents average monthly changes in flows in the Colorado 
River above Windy Gap. 
 
93.  The hydrograph was not split into two time periods because there would be no 
changes in flow between the action alternatives, No Action Alternative, and 
existing conditions from September through November when average daily flows 
are less than 200 cfs.  Changes in flow below 200 cfs only occur in August and are 
on the order of 10 to 50 cfs, which can be determined from Table A-10 in Appendix 
A of the FEIS.  Table A-10 presents average monthly changes in flows in the 
Colorado River below Windy Gap. 
 
94.  The purpose of Table 3-13 in FEIS is to present the number of days that flows 
below Windy Gap Reservoir would be less than 100 cfs as a result of Windy Gap 
diversions.  In May and June, the number of days that flows are less than 100 cfs 
would not change under all the alternatives.  In July and August, the greatest 
increase in such days would occur in August, but the total number of days of less 
than 100 cfs flows would be about only about 10% of the time during August.  
There are days that flows below Windy Gap are less than 100 cfs when Windy Gap 
is not diverting.  For example, in 2002 flows below Windy Gap were less than 100 
cfs for the majority of August, but that was not a result of Windy Gap pumping.  
Inclusion of the year 2002 would not increase the number of days that Windy Gap 
pumping causes flows to be less than 100 cfs; therefore, Table 3-7 does not 
underestimate the number of low-flow days caused by additional pumping under 
the action alternatives.   
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The model study period from 1950 through 1996 is suitable for estimating 
hydrologic effects associated with the EIS alternatives because it includes a broad 
range of average, wet, and dry years, and sequences of years that include dry years 
followed by wet years.  See response to Comment No. 7 regarding the adequacy of 
the study period.   
The Aquatic Resource Technical Report uses daily streamflow data to determine 
impacts.  These flow data included natural flows, existing conditions, and the 
alternatives for average, wet, and dry hydrologic conditions.  In contrast, the Grand 
County SMP used only the weighted usable area graphs to determine the preferred 
flow range (optimum to critical minimum) without regard to whether that flow was 
available or could be maintained under either natural or regulated conditions.  
Optimal flows, as defined by weighted usable area, rarely exist, even under natural 
conditions.  The flow habitat relationship is developed from the theoretical 
response of fish habitat use to stream channel configuration and not from a flow 
regime.  The more appropriate analysis and the approach that is consistent with 
guidelines for application of the instream flow methodology is to use a hydrologic 
and habitat time series as applied in the Aquatic Resource Technical Report (Miller 
Ecological 2010) and summarized in the FEIS. 
 
95.  WGFP model monthly output that was disaggregated to daily data for each 
alternative was used to derive the values in Tables 3-7 and 3-8 in DEIS.  The source 
of data for these tables was added to Section 3.5.2.6 in the FEIS.  Changes in 
streamflows are shown in cfs for West Slope streams in Appendix A (see Tables A-
8 through A-14).  Tables (similar to Tables 3-9, 3-10, and 3-11) that show flow 
changes based on a comparison with historical gage data were not included for 
West Slope streams because the analysis of effects from the action alternatives was 
based on a comparison of modeled existing conditions to historical conditions (see 
response to Comment No. 1).  Tables 3-9, 3-10, and 3-11 in the DEIS were 
included for East Slope streams because those streams were not included in the 
WGFP model.  Therefore, the best available information for assessing impacts to 
East Slope streams was historical gage data because modeled existing conditions 
streamflows were not available. 
 
96.  Additional discussion on Willow Creek was added to Section 3.8.1.3 of the 
FEIS. 
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97.  A diversion shrink of 10% is paid when Windy Gap water is introduced into 
the C-BT system per the Carriage Contract.  Shrink would be paid when Windy 
Gap water is initially diverted to Granby Reservoir and exchanged into Chimney 
Hollow Reservoir or delivered to Dry Creek Reservoir.  Once in Chimney Hollow 
or Dry Creek Reservoir, Windy Gap water would no longer be in the C-BT system.  
When Windy Gap water is released from those reservoirs for delivery to the 
Participants, it would be reintroduced into the C-BT system; therefore, based on the 
Carriage Contract, the Subdistrict would be charged an additional 10% shrink, 
which was termed “reintroduction shrink.”  Reintroduction shrink only applies to 
East Slope firming reservoirs including Chimney Hollow and Dry Creek reservoirs.  
Diversion shrink would not be paid on Windy Gap diversions to Jasper East or 
Rockwell/Mueller Creek Reservoir.  Diversion shrink would only be paid once 
deliveries are made from these West Slope reservoirs and introduced into the C-BT 
system for the first time.  Reintroduction shrink would be charged to the Windy 
Gap Project and allocated to the C-BT Project for storage in Carter Lake or 
Horsetooth Reservoir or delivery to C-BT users.  Section 3.5.2.6 in the FEIS was 
revised under the subsection Granby Reservoir to further describe reintroduction 
shrink.   
An amendment to the Carriage Contract or an additional contract would be required 
to implement one of the WGFP action alternatives.  The final terms and conditions 
related to reintroduction shrink would be determined through negotiations on the 
amendment or new contract. 
 
98.  The purpose and need statement is a goal for the project.  There is no 
requirement that the project exactly meet the goal.  The purpose and need for 
Middle Park is to provide 3,000 AF of storage, not 3,000 AF of firm yield.  
Although the target firm yield was not reached by any of the alternatives, this does 
not diminish the need for the water or value of the project. 
 
99.  See response to Comment Nos. 66 and 67. 
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100.  A significant effort was made by the Corps and Reclamation to coordinate the 
modeling efforts for the WGFP and Moffat Project EISs.  Prior to initiating the 
modeling of EIS alternatives and cumulative effects for the Moffat Project and 
WGFP, the lead federal agencies for the EISs convened a process to compare 
hydrologic modeling approaches and tools.  This process included reviews of 
Windy Gap diversions, Granby Reservoir, and Adams Tunnel flows simulated in 
PACSM and Moffat Project and Roberts Tunnel flows simulated in the WGFP 
models.  This process also included a detailed comparison of flows in the vicinity 
of the projects’ diversions, which was summarized in the technical memorandum, 
Comparison of Fraser River flows simulated in the WGFP CDSS model with those 
simulated in PACSM (Boyle 2005).  Model data were shared between the two 
projects to ensure that the WGFP and Moffat Project were reflected in a similar 
manner in each model.  As a result, assumptions regarding how Denver Water 
would operate the Moffat Project are accurately reflected in the WGFP model.  The 
cumulative effects analyses for the WGFP and Moffat Project also considered the 
same reasonably foreseeable water-based actions such as the expiration of the Big 
Lake Ditch contract.  The cumulative effects analysis was conducted based on an 
analysis of hydrologic changes on an annual, monthly, and daily basis.  Section 
3.5.2.2 of the FEIS was expanded to include a discussion of the coordination of 
hydrologic effects assessments for the WGFP and Moffat Project EISs.   
The analysis of cumulative effects considered both average annual and monthly 
values (see Tables A-23 through A-45 in Appendix A of the FEIS).  Similar 
analyses conducted using daily data for the direct effects analysis also were 
conducted for the cumulative effects analysis. 
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101.  See responses to Comment Nos. 1 through 5. 
 
102.  The Shoshone call reduction is analyzed as a reasonably foreseeable action in 
the DEIS and in Section 3.5.3.3 of the FEIS under the subsection Colorado River 
and in Section 8.4.2.6 of the WGFP Water Resources Technical Report.  The 
analysis of the Shoshone call reduction describes the potential frequency and 
magnitude of hydrologic effects when the call reduction is in place.  In 2003, 
Windy Gap diverted approximately 7,850 AF out of a total diversion of 64,200 AF 
due to the Shoshone call reduction.  Windy Gap diversions were high in 2003 
primarily because conditions in the Upper Colorado River were not dry as opposed 
to the relaxation of the Shoshone call.  Windy Gap did not benefit from the 
Shoshone call reduction in 2004 because other factors, including instream flow 
requirements below Windy Gap, constrained diversions.  While Windy Gap 
diversions may increase under a Shoshone call reduction, diversions with or 
without the WGFP would be the same since available storage capacity in Granby 
Reservoir would not be a limiting factor in dry years when the call reduction would 
be invoked.   
 
103.  Figure 3-25 in the DEIS excludes the months of December through March 
because flow changes in those months were minimal and averaged 4 cfs or less.  
Changes in flow below 200 cfs that occur in April and August and are on the order 
of 10 to 30 cfs, which can be determined from Table A-31 in Appendix A, presents 
average monthly changes in flows in the Colorado River above Windy Gap. 
 
104.  Figure 3-26 excludes the months of December through March because flow 
changes in those months were minimal and averaged 4 cfs or less.  Changes in flow 
below 200 cfs that occur in April and August are on the order of 10 to 30 cfs, which 
can be determined from Table A-32 in Appendix A, presents average monthly 
changes in flows in the Colorado River below Windy Gap. 
 
105.  Resource evaluations relied on average monthly surface area and elevation 
data for Granby Reservoir to analyze environmental effects.  Figures 35, 36, and 55 
in the Water Resources Technical Report present Granby Reservoir elevations for 
direct effects and cumulative effects analyses associated with the WGFP.  
Summaries of average monthly Granby Reservoir elevations and surface area for 
average, wet, and dry conditions are presented in Appendix A of the FEIS in Tables 
A-21, A-22, A-44, and A-45.  A bathymetric map was not generated since it was 
not needed for the effects analysis.  The maximum reduction in surface area 
associated with WGFP operation would be approximately 1,680 acres, which 
corresponds with the maximum reduction in surface elevation of 33 feet.   

F-55



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 
 
 
 
106 
 
 
 
107 
 
 
 
108 
 
 
109 
 
 
110 
 
 
 
 
 
 
111 
 
 
 
 

 

A mitigation measure was proposed that would modify the manner in which 
prepositioning is operated with Chimney Hollow and Granby reservoirs.  C-BT 
deliveries to Chimney Hollow Reservoir would be reduced in years that Granby 
Reservoir is forecasted to fall below elevation 8,250.  This would reduce water 
level fluctuations attributable to the WGFP and raise water levels in Granby 
Reservoir particularly in dry years.  See Section 3.5.4 in the FEIS for a discussion 
of this mitigation measure. 
 
106.  Resource evaluations relied on average monthly surface area and elevation 
data for Granby Reservoir to analyze environmental effects.  Figures 35, 36, and 55 
in the Water Resources Technical Report present Granby Reservoir elevations for 
direct effects and cumulative effects analyses.  Summaries of average monthly 
Granby Reservoir elevations and surface area for average, wet, and dry conditions 
are presented in Appendix A of the FEIS in Tables A-21, A-22, A-44, and A-45.  
Effects to reservoir recreation were evaluated by comparing changes in surface area 
and water levels under the alternatives compared to existing conditions.  Additional 
area-elevation curves for Granby Reservoir were not generated since they were not 
needed for the effects analysis. 
 
107.  Figure 55 in the Water Resources Technical Report presents monthly surface 
elevations for Granby Reservoir for the entire study period for the Proposed Action 
and existing conditions.  The 47-year study period includes consecutive average, 
wet, and dry years.  For example, the existing study period includes the mid-1950s 
drought followed by 1957 (a wet year), 1963 and 1964 (dry years) followed by 
1965 (wet year), 1977 (dry year) followed by 1978 (wet year), and 1981 (dry year) 
followed by several wet years in the mid-1980s.  Figure 55 can be compared side-
by-side to Figure 3-6 in the FEIS.  Figure 55 shows that elevation fluctuations 
under the Proposed Action would increase compared to existing conditions and 
historical fluctuations due primarily to prepositioning C-BT water in Chimney 
Hollow Reservoir. 
 
108.  A mitigation measure (modified prepositioning) is included that will 
minimize adverse water level fluctuations in Granby Reservoir attributable to the 
proposed project and prepositioning  As a result, water levels in Granby would 
remain higher, particularly during dry years, compared to the originally proposed 
prepositioning.  Higher water levels would reduce effects on boat ramp access and 
exposed shoreline.  The potential dust from additional shoreline exposure in dry 
years would not be substantially different than current conditions.  The effects of 
modified preposition is discussed in the mitigation section for applicable resources 
in the FEIS. 
109.  There would be no impact to Willow Creek Reservoir under any of the 
alternatives. 
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110.  See response to Comment No. 35. 
 
111.  About 10 wells in the study area sampled by the USGS were evaluated in 
addition to information from the three referenced reports.  This reference was added 
to Section 3.6.1.3 of the FEIS. 
 
112.  Ground water discharge from features such as coal formations and hot springs 
would not be affected by changes in Colorado River stage.  The various bedrock 
ground water systems are not hydraulically connected to the river other than they 
ultimately discharge to the Colorado River because the river basin is the lowest 
topographic feature in the region.  Assuming the ground water from these features 
is of a poorer water quality than that of the Colorado River, they currently 
contribute to the overall quality of the river, which has been measured and 
described in the EIS.  The discharge to the river and quality of the hot springs at 
Hot Sulphur Springs has been discussed in the EIS.   
With respect to leaking underground storage tanks, they are the responsibility of the 
Colorado Division of Oil and Public Safety (OPS) and the responsible party that 
owns the tank.  Any leaking tanks should be an OPS priority for removal and 
remediation. 
 
113.  Because Granby Reservoir is the lowest local topographic feature, ground 
water moves toward the reservoir.  Therefore, the water level in many wells is not 
subject to fluctuation as a result of reservoir level, but rather typical seasonal 
changes in recharge.  A review of water level information for three USGS wells 
immediately surrounding Granby Reservoir conducted for the EIS found that the 
ground water table elevation is higher than that of the reservoir, indicating that 
ground water is flowing to the reservoir (i.e., the reservoir is gaining water from the 
surrounding aquifer).   
Depending on the geology, however, there may be areas around the lake where 
ground water levels are controlled by reservoir level because they are in low-lying 
areas or in alluvium connected to the lake.  The reservoir currently experiences 
large stage change due to varying runoff and water deliveries.  During the 2002 
drought period, the lake level was reported to be at its lowest level since filling in 
1950.  No published reports of water shortages in water supply wells from the 2002 
drought period were found.  If this is correct, it is confirmation that most local 
water supplies are from deeper formations that are somewhat buffered from large 
variations in recharge from precipitation and are not affected by large changes in 
reservoir water levels.  Water levels in wells may decrease during periods of 
drought or lowered reservoir levels, but water apparently can still be pumped to the  
surface for use. 
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Hundreds of private water wells are around the perimeter of Granby Reservoir.  Of 
the 632 SEO wells listed as having been constructed, 138 are domestic water wells, 
23 are commercial wells, 446 are household water use wells, 10 are municipal 
water wells, 5 are listed as “other” use, and 10 have no listing associated with use.  
Of these 632 wells, 44 were installed with the top of the well screen at less than 50 
feet below ground surface, and 200 wells have no screen depth information listed.  
Of the 200 wells with no screen information listed, 59 have a listed total well depth 
of less than 100 feet.  Additional information on effects of the project to these wells 
was added to the FEIS in Section 3.6.2.3. 
 
114.  Figure 3-6 in the EIS shows that water levels in Granby Reservoir have 
fluctuated historically by nearly 90 feet.  The consecutive dry year reduction in 
Granby Reservoir elevation is the amount attributable to the WGFP Proposed 
Action. 
 
115.  Because the Colorado River is the lowest topographic feature in this part of 
Colorado, by standard hydrologic principles, bedrock ground water discharges to 
the Colorado River.  The river may lose water for short distances to the alluvium in 
localized areas, but ultimately, this ground water would discharge back to the 
Colorado River some distance downstream from the point of loss.  Bedrock ground 
water of varying water quality currently discharges to the river alluvium and 
eventually the river and the current water quality reflects this combination of 
surface water and bedrock ground water.  Windy Gap diversions would not affect 
ground water discharge to the river and, therefore, would not change the current 
input of dissolved material to the river.  See response to Comment No. 116.  
Section 3.6.2.4 of the FEIS was revised to provide a more detailed discussion of 
this issue. 
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116.  Water quality in alluvium adjacent to the Colorado River is currently 
dependent on many processes, including the rate and location of discharge from 
bedrock aquifers, water quality of bedrock ground water, and recharge from the 
Colorado River.  Relatively small predicted stage changes in the Colorado River 
due to Windy Gap diversions would not impact bedrock ground water quantity or 
quality, or its influence on alluvial water quality.  The predicted changes in river 
water quality due to the WGFP would influence alluvial water quality where river 
water recharges the alluvium.  However, because the Colorado River is a gaining 
river, all bedrock and alluvial ground water would eventually discharge to the river.  
All alluvial ground water returns to the river where the thickness of the alluvium 
essentially reduces to zero, such as at the mouths of various canyons along the 
river.  Refer to technical memos regarding the recharge relationship between 
predicted stage changes in the river and alluvial ground water (Hydros Consulting 
2011a, 2011b, and 2011c).  Section 3.6.2 of the FEIS was revised with the above 
information. 
 
117.  Comment noted. 
 
118.  (1).  That is correct—the flow duration curve for Hot Sulphur Springs does 
show a 25% decrease in the frequency of flows of 1,240 cfs (the 2-year flow) 3% to 
4% of the time.  However, the flow duration curves show that for flows exceeding 
1,240 cfs, the decrease in frequency of occurrence would be less and become nearly 
the same as existing conditions for the highest flows.  According to the channel 
maintenance flows analysis, the range of channel maintenance flows (80% of the 
1.5-year flow to the 25-year flow) would occur about 1% less frequently under the 
Proposed Action than existing conditions, and the duration of such flows in years 
when channel maintenance flows occur could be slightly longer.  Section 3.7.2.3 of 
the FEIS was revised to provide additional discussion on channel maintenance 
flows.  Figures 3-34 to 3-37 were added to Section 3.7.2.3 to show the changes in 
channel maintenance flows at Hot Sulphur Springs and Kremmling under the 
alternatives. 
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(2).  The task of the EIS is to compare the effects of the project alternatives to 
existing conditions and no action, not to conditions that existed more than 100 
years ago prior to the beginning of human impacts on the flows of the upper 
Colorado River.   
(3).  Several methods were used to evaluate affects to stream morphology and 
sediment transport and, therefore, the issue was not simply dismissed.  Please see 
Section 3.7.2.3 of the FEIS.  Figures 3-34 to 3-37 were added to this section to 
show changes in channel maintenance flows at Hot Sulphur Springs and 
Kremmling under the alternatives.  In addition, an analysis of shear stress values for 
the Colorado River was added in Section 3.7.2.3 of the FEIS.  For the Colorado 
River below Granby Reservoir, Table D-4 in the Water Resources Technical Report 
provides information on the magnitude, frequency, and duration of spills.  Spills 
would continue to be sufficient to maintain channel capacity, transport sediment, 
and provide periodic scouring.   
(4).  This is correct.  Unless it is modified, flushing flows in accordance with the 
MOU between the Subdistrict and Colorado Division of Wildlife will continue to 
occur.  Flows of 450 cfs or greater would continue to occur 23 days per year on 
average. See Table 3-34 of the FEIS.  Larger flows would continue under the 
alternatives, as described in the FEIS.  The analyses concluded that under the 
alternatives, flows would continue to be sufficient to maintain channel capacity, 
transport sediment, and provide periodic scouring.  The Fish and Wildlife 
Mitigation Plan developed by the Subdistrict in accordance with the requirements 
of CRS 37-60-122.2 (FEIS Appendix E) includes additional flushing flows. 
 
119.  A sediment transport evaluation was completed for the Colorado River using 
streamflow and shear stress values at the Breeze station, a riffle site located 
downstream of the confluence of the Williams Fork.  This analysis provides a 
generalized relationship between sediment mobilization and streamflows in the 
Colorado River.  The results showed that fine sediments (sand, 2 mm or finer) 
would be mobilized at this riffle site at flows of less than 50 cfs.  Fine gravel (8 
mm) would require a flow of 200 cfs, medium gravel (16 mm) would require a flow 
of about 400 cfs, and coarse gravel (32 mm) would require a flow of about 850 cfs 
to be mobilized.  The extensive data collection from Ward and Eckhardt 1981 study 
is still applicable. This study at four locations below Windy Gap to above the Blue 
River showed that fine sediments (sand, 2 mm or finer) would be mobilized at 
discharges ranging from 140 to 240 cfs (depending on location, with the highest 
flow at the lowest site above the Blue River).  The flow duration curve for Hot 
Sulphur Springs shows minor changes in flows of 150 cfs or less and little change 
at Kremmling in flows of about 1,000 cfs or less.  Additional discussion was added 
in Section 3.7.2.6 of the FEIS describing sediment transport.  In addition, historic 
and recent aerial photos show minimal changes in stream morphology.   
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120.  Table 3-32 in the FEIS appendices provides the estimated channel 
maintenance flow values for the Colorado River at Hot Sulphur Springs.  Eighty 
percent of the 1.5-year discharge is 510 cfs and the 25-year peak flow is 6,520 cfs. 
 
121.  As explained in the DEIS, Ward’s 1981 study remains valid today.  The 
“Recommended Environmental Flows” provided in Grand County’s SMP are, as 
stated in the first sentence of the Executive Summary for the SMP, “preferred flow 
regimes…for aquatic habitat and other non-consumptive water use.” The SMP 
states that “the term environmental flow regime refers to those flows that are 
determined to best maintain the ecological needs of the stream in relation to its 
fisheries.” The “flushing flows” provided in the SMP are not channel maintenance 
flows.  The SMP states that “the magnitude of each flushing flow is based upon 
bedload transport modeling to identify the threshold flow at which spawning gravel 
mobilization is initiated.” However, the modeling used particle sizes much larger 
than fine sediment.  It is the finer particles of 2 mm or less that may fill between the 
larger gravels and bury fish habitat.  The plan also states that “the recommended 
flushing flows are based on [modeling] and are not yet supported by empirical 
evidence of gravel mobilization.” Please see response to Comment No. 119. 
The Aquatic Resource Technical Report uses daily streamflow data to determine 
impacts.  These flow data included natural flows, existing conditions, and the 
alternatives for average, wet, and dry hydrologic conditions.  In contrast, the SMP 
used only the weighted usable area graphs to determine the preferred flow range 
(optimum to critical minimum) without regard to whether that flow was available 
or could be maintained under either natural or regulated conditions.  Optimal flows, 
as defined by weighted usable area, rarely exist, even under natural conditions.  We 
feel that the more appropriate approach and the approach that is consistent with 
guidelines for application of the instream flow methodology is to use a hydrologic 
and habitat times series, as applied in the Aquatic Resource Technical Report and 
described in the FEIS. 
Flushing flows were evaluated using data from the hydraulic model.  The sediment 
transport analysis showed that fine sediment up through medium gravel would be 
moved by flows of 450 cfs.  Larger sediment size classes would be moved by flows 
up to 1,200 cfs.  The range of size classes moved by the 450 cfs flow would clean 
spawning gravels and maintain habitat for aquatic invertebrates.  These conditions 
would maintain macroinvertebrate diversity and aquatic habitat for spawning and 
incubation.  Fine sediment is not expected to accumulate in any greater amount 
than current conditions. 
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122.  Section 3.7.3 of the FEIS was revised and further discussion provided to 
clarify impacts. 
 
 
 
123.  The Subdistrict developed a Fish and Wildlife Mitigation Plan (FWMP) in 
accordance with the requirements of CRS 37-60-122.2 (FEIS Appendix E).  The 
FWMP includes an increase in channel maintenance flows.  Flushing flows from 
the original Windy Gap Project (1980 MOU) would be modified to increase from 
450 cfs to 600 cfs.  In any year when flows below Windy Gap have not exceeded 
600 cfs for at least 50 consecutive hours in the previous two years, and total 
Subdistrict water supplies in Chimney Hollow and Granby Reservoirs exceed 
60,000 AF on April 1, the Subdistrict would cease all Windy Gap pumping for at 
least 50 consecutive hours to enhance peak flows below Windy Gap.  The FWMP 
is a component of the mitigation and environmental commitments described in the 
FEIS (Section 3.25). 
 
 
 
 
 
 
124.  See response to Comment No. 129. 
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125.  Temperature effects on the Colorado River from the WGFP were addressed in 
the Fish and Wildlife Mitigation Plan developed by the Subdistrict in accordance 
with the requirements of CRS 37-60-122.2 (FEIS Appendix E).  Please see Section 
3.8.4 of the FEIS for a description of temperature mitigation.   
 
 
 
 
 
126.  The analysis of Colorado River stream temperature was revised using a 
dynamic temperature model rather than the QUAL2K model. However, the 
dynamic temperature modeling results support the conclusions from the QUAL2K 
modeling.  In general, dynamic temperature modeling indicates that all of the 
alternatives would result in an increase in the frequency that the maximum weekly 
average standard (MWAT) and daily maximum (DM) standard would be exceeded, 
relative to the number of exceedances for existing conditions.  This applies to all of 
the alternatives in the 24-mile reach of the Colorado River below Windy Gap 
Reservoir to the confluence with the Williams Fork, and is based on the model 
results which applied the very warm 2007 meteorology data.  See Section 3.8.2.4 
for a complete discussion of temperature impacts.  
 
 
127.  The FEIS acknowledges instances where the temperature standard has been 
exceeded in the Colorado River.  Results of the dynamic temperature model 
allowed a direct comparison between temperature standards and predicted results 
over the course of a season as indicated in response to Comment No. 126..  As 
noted in response to Comment No. 125, the FWMP includes mitigation to address 
exceedance of the temperature standards. See response to Comment Nos. 2 through 
5 for comment on flow reductions. 
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128.  The majority of variables used in the Visual Basic for Applications Code of 
QUAL2K are double precision.  Output of the QUAL2K model for water 
temperatures (in the DEIS) and concentrations are presented with a precision of six 
places to the right of the decimal.  The results presented in the DEIS are often 
shown rounded to only two decimal places to correspond with the precision of the 
model input data.   
The model output shown in Figure 14 on page 21 of the WGFP Stream Water 
Quality Modeling and Methods Report graphically describes numeric data at the 
precision of the QUAL2K model (i.e., six decimal places).  The y-axis numeric 
description is formatted as integers for clarity of the figure.  The sharp steps in 
water temperature shown in the figure in the DEIS are primarily a result of tributary 
inputs modeled as point sources.  Water temperature in the mainstem is predicted to 
change just downstream of a tributary source of a different temperature.  Smaller 
step changes in water temperature are a result of model output from the discrete set 
of 78 computational elements in the modeled reach.  Neither of these step changes 
shown in the model are a result of the precision (resolution) of the model output.  
See response to Comment No. 126 on the use of a dynamic temperature model in 
the FEIS. 
 
129.  Yes, QUAL2K is a steady-state model and uses a multitude of inputs and 
assumptions under steady-state conditions.  This model is actively being supported 
by the EPA.  Steady-state water quality models have been used for decades by 
regulatory agencies and consultants (Birgand 2004).  QUAL2E, the model which 
QUAL2K is based on, is considered a standard for water quality models (Chapra 
1997; Shanahan et al.  1998).  A dynamic water quality model relies on a much 
greater number of inputs and assumptions, many of which vary over time.  Time 
series of inflowing water quality from tributaries, point, and nonpoint sources (at a 
fine time step) are required.  These data were not available for the Colorado River 
when the DEIS was developed.  QUAL2K was utilized on July 25, a date 
determined to be representative of flow conditions when Windy Gap diversions 
could occur and air temperatures would be high.  Since completion of the DEIS, 
numerous additional temperature sensors were placed in the Colorado River during 
the summer months, allowing the development of a dynamic temperature model to 
simulate potential effects on the alternatives on river temperature.  See response to 
Comment No. 126.  Results of this analysis were provided to the CDPW, who 
worked with the Subdistrict develop a Fish and Wildlife Mitigation Plan in 
accordance with the requirements of CRS 37-60-122.2.  A discussion of 
temperature mitigation is found in Section 3.8.4 of the FEIS. 
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130.  The analysis provided the ammonia concentration before biogeochemical 
processes reduce ammonia concentrations in the stream; thus, the mass balance 
analysis shows the largest possible increase in ammonia concentrations prior to 
disassociation in the stream. 
 
131.  The flow reductions provided in Table D-15 were used for the water quality 
effects analyses for Willow Creek. 
 
132.  As stated in the FEIS, the Three Lakes WWTP was recently expanded.  It is 
assumed that the expansion was designed with future foreseeable population 
growth (12,821 by 2020) in the service area considered.  For the FEIS, a review 
was conducted of additional discharge and water quality data from the Three Lakes 
WWTP.  The maximum WWTP discharge that occurred from 2001 to mid-2009 
(1.34 cfs) was used for the revised analysis.  For cumulative effects, the maximum 
allowable discharge of 3.1 cfs was used for the analysis. 
 
133.  The FEIS states that “potential changes to ammonia, iron, and copper 
concentrations in Willow Creek were evaluated because these constituents 
sometimes have elevated concentrations in Willow Creek and could exceed 
standards more frequently at lower streamflows.” 
 
134.  See response to Comment Nos. 135–137. 
 
 
 
135.  The increases in annual average nutrient concentrations for each of the Three 
Lakes is described in the DEIS in Tables 3-50, 3-52, and 3-54.  Table 3-47 shows 
the average annual nutrient load into the Three Lakes for existing conditions.  
Chlorophyll a concentrations measured from 2005 to 2009 indicate that the 
growing season is July to September for Grand Lake and Shadow Mountain 
Reservoir and May to July for Granby Reservoir.  Growing season epilimnetic 
nutrient concentrations for existing conditions and the Preferred Alternative 
(Alternative 2) are shown in the table below: 
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Water Body Growing Season EC A2 EC A2
Grand Lake July-Sept 7.7 9.2 239 248
Shadow Mtn. Reservoir July-Sept 11.5 13.1 256 264
Granby Reservoir May-July 14.5 16.3 303 305

TP (ug/l) TN (ug/l) 

 
This information was added to the FEIS. 
 
136.  During the development of the DEIS, a certain level of treatment was 
assumed for future conditions for WWTPs in the Fraser River basin.  We assumed a 
level currently being successfully achieved elsewhere in Colorado at WWTPs that 
impact another critical water body (Dillon Reservoir).  Proposed nutrient mitigation 
described in Section 3.8.4 of the DEIS includes upgrades to the Fraser River 
WWTP and measures to reduce nonpoint source nutrient discharges.  These 
measures would largely offset nutrient loading to the Three Lakes from Windy Gap 
pumping. 
 
137.  Changes in trophic status are computed using the methodology set forth by 
Carlson (1977).  This method uses average chlorophyll a concentrations.  In 
addition to reporting the trophic status, we report average chlorophyll a 
concentrations by year and peak chlorophyll a concentrations by year.  A daily 
graph is included in the Lake and Reservoir Water Quality Technical Report and 
has been added to the FEIS. 
The pumping schedule is accounted for in the model.  See response to Comment 
No. 138. 
 
138.  The EIS evaluates and discloses the anticipated effects of the WGFP, it is not 
an evaluation of the C-BT Project and the effects of the C-BT Project on Grand 
Lake.  The comment is made that the assessment is “focused on eutrophication and 
does not consider the exacerbation of the existing problems.” The current problems, 
including those that the commenter describes (e.g., low clarity) are related to 
eutrophication and is the reason that a eutrophication (or nutrient food-chain) model 
is being used for the analysis.  These types of models are not used to only look at 
long-term trends over a series of years or decades, but are also used to better 
understand dynamics on a shorter time scale. 
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139.  In addition to reporting the annual average concentrations, the range of 
concentrations are reported in the DEIS for total phosphorus, total nitrogen, 
chlorophyll a, and Secchi-disk depth (Tables 3-52 and 3-54 for Shadow Mountain 
Reservoir and Grand Lake).  Thus, the reader can compare worst-case conditions.  
In addition, daily graphs for nutrients, chlorophyll a, dissolved oxygen, and Secchi-
disk depth have been added to the FEIS. 
 
 
140.  The Three Lakes Water Quality Model was modified after Reclamation’s 
report was written to incorporate the phenomenon described by the commenter.  
The current version of the model routes the water flowing from Shadow Mountain 
Reservoir to the surface of Grand Lake.  Proposed nutrient mitigation described in 
Section 3.8.4 of the FEIS would reduce nutrient concentrations in Willow Creek 
and the Colorado River upstream of Windy Gap Reservoir and subsequently, the 
amount of nutrients being pumped into the Three Lakes System as a result of the 
WGFP.  These measures would offset nutrient loading to the Three Lakes as a 
result of increased pumping from the WGFP.  These measures would also improve 
water quality in portions of the Fraser River, Willow Creek, and Colorado River 
year-round. 
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141.  The water quality in Windy Gap Reservoir is now included in the monitoring 
program.  A comparison of some water quality variables at nearby sites, taken on or 
near the same day, is shown below.  The sites are above the reservoir (CR-WGU), 
in the reservoir (WG-DAM), and below the reservoir (CR-WGC).  In general, there 
is not much variation. 
 

 TP (ug/l) TN (ug/l) 
Date CR-WGU WG-DAM CR-WGC CR-WGU WG-DAM CR-WGC 
6/16-
17/09 

53 37 34 247 250 220 

7/15/09 43 48 44 313 290 468 
 

 Chla (ug/l) TOC (mg/l) 
Date CR-WGU WG-DAM CR-WGC CR-WGU WG-DAM CR-WGC 
6/16-
17/09 

3 1 2.7 5.4 4.7 4.6 

7/15/09 1.4 - 2.2 4.6 4.2 4.6 
 
Dissolved oxygen concentrations have been taken above and below the reservoir.  
Data for summer 2008 above and below the reservoir are shown below.  There is 
little change between the two sites.  Note that since 1995, all dissolved oxygen 
measurements at the USGS gage downstream of Windy Gap Reservoir have been 
above the standard. 
 
Dissolved Oxygen Concentrations (mg/l) 

Date CR-WGU CR-WGC 
5/20/08 8.5 8.9 
5/29/08 8.8 9.1 
6/3/08 8.7 8.7 

6/12/08 9.2 8.7 
6/16/08 8.7 8.2 
7/1/08 7.9 8.6 

8/27/08 9.4 9.3 
 
142.  The Spaulding reference was added to the FEIS references in Chapter 5.   
 
143.  There was an error in the Water Quality Technical Report on page 26.  The 
sentence should read “Tables 5 through 10 show that the Colorado River is 
generally of good quality throughout the study area.”  The rest of the paragraph 
describes Colorado River water quality conditions from below Baker Gulch to near 
Kremmling.  This error was not in the EIS; therefore, no changes were made to the 
FEIS.   
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144.  Flows in terms of cfs have been added to the discussion in the FEIS. 
 
145.  The Three Lakes Water and Sanitation District has been added to the 
discussion of dischargers.  The impact of this plant has been considered in the 
analysis. 
 
146.  Mitigation for impacts to temperature are discussed in Section 3.8.4 of the 
FEIS. 
 
147.  According to Table 3-26 of the DEIS, this statement is true. 
 
148.  Willow Creek water quality was treated separately from the Colorado River in 
both the Water Quality Technical Report and the EIS.  The discussion of the 
Colorado River was of the mainstem, not its tributaries. 
 
149.  Reclamation and the NCWCD are currently evaluating how modification to 
pumping operations on the Three Lakes affects water quality.  This is an ongoing 
effort that will continue irrespective of the WGFP, with the goal of improving lake 
water quality while maintaining water deliveries.   
 
150.  According to Liebermann (2008), “at this time, greater productivity on the 
western slope most likely is from a combination of factors including the exchange 
of water between the three bodies of water during pumping operations.” It appears 
that specific reasons for the differences between water bodies and on the East Slope 
and West Slope were not determined in the three-year study.  In addition, no 
reasons were cited for the cause of the growth of blue-green algae on the West 
Slope.  A discussion of special challenges for operating the system in a fair and 
equitable manner is beyond the scope of the EIS. 
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151.  The predicted impacts on Granby Reservoir, Shadow Mountain Reservoir, 
and Grand Lake from the WGFP are described in the DEIS.  These impacts are 
compared to existing conditions and the No Action Alternative.  The predictions 
show some degradation of water quality.  Proposed nutrient mitigation described in 
Section 3.8.4 of the FEIS includes measures that will minimize nutrient loading 
from additional WGFP pumping.  These measures would offset nutrient loading to 
the Three Lakes from Windy Gap pumping. 
 
 
 
 
152.  The FEIS has been revised to include additional discussion of dissolved 
oxygen in Shadow Mountain Reservoir. 
 
 
153.  The DEIS states that “all microcystin results received through 2007 for Grand 
Lake have been below the detection limit except for two August 2007 samples with 
concentrations of 0.85 ug/l and 0.87 ug/l” (Clements 2007).  In addition, all 
samples taken in 2008 were below the detection limit of 0.06 ug/l, with the 
exception of one at GL-PIC on September 8, 2008.  This measurement was 0.139 
ug/l.  Microcystin toxin levels of more than 1 ug/l are a concern for drinking water 
purposes (WHO 1998). 
 
154.  The statistics reported were for the period from 2000 to 2005.  It is noted that 
a value of 7.3 ug/l would place the lake at the boundary of a meso-eutrophic trophic 
status.  The FEIS has been revised to reflect this. 
 
 
 
155.  Ms. Leiberman did not conduct bioassays as part of her study.  The results of 
her study (2005 and 2006) were used in the development of the Three Lakes Model. 
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156.  Our request to GCWIN for 2008 microcystin data did not include the 
observations reported in this comment.  All samples we received for 2008 were 
below the detection limit with the exception of one sample at GL-PIC on 
September 8, 2008.  This measurement was 0.139 ug/l.  Measurements for Grand 
Lake on August 5, 2008 (one day before the date in question) were below the 
detection limit.   
 
 
 
 
157.  The 5.6-meter Secchi-disk depth measurement is not the second best 
measurement ever documented for Grand Lake.  On November 21, 2000, the 
Secchi-disk depth was reported as 5.7 meters by the USGS.  It is not unusual for the 
transparency of a lake to improve in the fall.  Note that in 1953, the range of 
Secchi-disk depth readings in Grand Lake was found to be 1.2 to 4.6 meters.  The 
1953 readings were taken between May and October. 
 
 
 
 
158.  Every attempt was made to assess water quality standards using the same 
methodology used by CDPHE at the time.  Median water quality values and 
average flow conditions were not used for evaluating compliance with standards. 
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159.  True.  A 404 Permit would be needed for all of the alternatives. 
 
 
 
160.  The commenter takes issue with the assumption that the flow from Grand 
Lake to the Adams Tunnel inlet comes from the epilimnion of Grand Lake.  For the 
months when the lake is well mixed (~November – April), and concentrations are 
similar for each layer.  For the months of August through October, the commenter 
agrees that the epilimnion is thick enough to cover the Adams Tunnel inlet and that 
the epilimnion at this time consists of poor quality water.  The apparent discrepancy 
occurs for the months of May through July.  The commenter notes that during this 
period, the flow could be coming from the mixed layer, the metalimnion, or the 
“diluted hypolimnion” – all of which, it is noted, are of high quality.  We 
understand that the size of the layers changes over time and that although the layer-
outflow relationship can be changed in the model on a monthly basis, we assigned 
the epilimnion to the Adams Tunnel throughout the year.  Since the flow to the 
Adams Tunnel during May through July (as the commenter notes) could come from 
different layers, the concentrations are similar during that period.  Thus, the load of 
nutrients being exported from Grand Lake to the Adams Tunnel should be similar 
whether or not the flow is from the epilimnion, the metalimnion, or the “diluted 
hypolimnion.” 
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161.  The discussion on pages 3-104 and 3-107 of the DEIS are focused on nitrogen 
concentrations, not chlorophyll a concentrations, nor the impacts of nitrogen 
concentrations. 
 
 
 
 
162.  Quantitative effects of pine bark beetle infestation and climate change on 
water quality are difficult to accurately predict because of the numerous 
assumptions that would be necessary.  Additional discussion was added in Section 
3.8.3—Cumulative Effects of the FEIS on potential qualitative effects to water 
quality from climate change and bark beetles.  See also response to Comment No. 
67. 
 
163.  See response to Comment No. 129. 
 
164.  Proposed nutrient mitigation described in Section 3.8.4 of the FEIS includes 
measures to reduce nonpoint source nutrient discharges.  These measures would 
offset nutrient loading to the Three Lakes from additional pumping that results 
from the WGFP.  See also response to Comment No. 136. 
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165.  As described in Section 3.5.4 of the FEIS, proposed mitigation includes a 
modification in prepositioning to reduce drawdowns in Granby Reservoir.  
However, there would still be some difference in the swings in surface water 
elevations in Granby Reservoir between existing conditions and the modified 
Preferred Alternative.  The table below shows the changes in surface water 
elevation (SWE) for the dry years of 1954 to 1957: 

 Change in SWE (ft) for 
EC 

Change in SWE (ft) for 
Modified Alt 2 

June 1954 – April 1955 -37 -39 
April 1955 – June 1955 +13 +14 
June 1955 – March 1956 -46 -43 
March 1956 – June 1956 +49 +50 
June 1956 – April 1957 -37 -46 
April 1957 – July 1957 +79 +86 

 
Although the reservoir currently experiences large swings in contents, the modified 
Preferred Alternative could lead to a slight increase in shoreline erosion, turbidity, 
suspended sediment, and phosphorus to Granby Reservoir, although given the 
current operations, it would probably not be measurable.  This is not accounted for 
in the Three Lakes Model.  Section 3.5.4 in the FEIS was modified.   
 
166.  The Aquatic Resource Technical Report used existing daily flows and 
existing conditions for fish and macroinvertebrates.  Habitat analysis was based on 
the current state-of-the-art two-dimensional hydrodynamic model as recommended 
by USGS.  See also response to Comment Nos. 2 to 5. 
 
167.  A discussion of Grand County’s SMP was added to Section 3.9.1.4 of the 
FEIS.  The existing streamflow conditions were used for the analysis.  The impact 
of the habitat reduction is stated in the FEIS.  Additional analysis and tables are 
included in the FEIS for clarification (Section 3.9.2). 
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168.  The effects of the WGFP on aquatic resources are based on the proposed 
changes from the WGFP compared to existing conditions.  The existing conditions 
include changes that have occurred in the Colorado River basin prior to this EIS.  
With the many changes that have occurred to the landscape and river since the 
1950s, the 1951 report would not reflect the current conditions nor likely predict 
how the river would respond to the changes that have occurred.  See also response 
to Comment Nos. 2 to 5. 
 
169.  Both of these reaches of river have minimum instream flow decrees that 
protect the resource to a reasonable degree.  These flows are based on the technique 
specified by the State of Colorado to determine minimum flows for protection of 
the aquatic environment.  The WGFP has no impact on the established instream 
flows below Granby Reservoir.  The adequacy of these bypass flows are outside the 
scope of this EIS. 
 
170.  The FEIS includes additional mitigation measures for aquatic resources as 
included in the Fish and Wildlife Mitigation Plan developed by the Subdistrict 
(FIES Appendix E).  These measures include curtailment of WGFP diversions 
under certain conditions when Colorado River temperatures exceed water quality 
standards; use of the Windy Gap Reservoir bypass valve and auxiliary outlet to 
release cooler water; increased flushing flows below Wind Gap Reservoir; and 
nutrient reduction measures to improve water quality in the Fraser River, Willow 
Creek, and Colorado River. These measures are described in Sections 3.8.4 and 
3.9.4 and summarized in Section 3.25 of the FEIS. 
 
171.  The Programmatic Biological Opinion (PBO) provides for the continued 
“existing depletions” as of September 30, 1995, which includes 18,779 AF for the 
Windy Gap Project (see “Final Programmatic Biological Opinion for Bureau of 
Reclamation’s Operations and Depletions, Other Depletions, and Funding and 
Implementation of Recovery Program Actions in the Upper Colorado River Above 
the Confluence with the Gunnison River,” December 1999, including Appendix B 
and Appendix F).  Additional depletions for the Windy Gap Project (above 18,779 
AF) would be treated as “new depletions” and are subject to PBO requirements, 
including a depletion charge. 
 
172.  See responses to Grand County Comment Nos. 355 to 364 and 402 to 406. 
 
173.  See responses to Grand County Comment Nos. 365 to 388 and 407 to 431. 
 
174.  See responses to Grand County Comment Nos. 394 and 432 to 438. 
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175.  The socioeconomic impact assessment appropriately evaluates the relevant 
resources that may be affected, specifies assumptions, discloses methods, and 
supports conclusions with the best data available.  See responses to Comment Nos. 
328 to 346, 397, and 439 to 454.   
 
 
 
176.  The Grand County SMP was reviewed during preparation of the EIS.  Our 
understanding is that the objective of the SMP was to develop preferred and 
recommended streamflows, water quality, and available water supplies for water 
users in the basin.  The focus of the EIS was to evaluate and disclose the anticipated 
environmental effects of the alternatives.  Where adverse effects were identified, 
mitigation measures were identified to offset or minimize those impacts.  The 
mitigation measures developed for the WGFP are linked to identified project 
impacts and may not necessarily meet the target recommendations included in the 
SMP.  A discussion of Grand County’s SMP was added to Section 3.1.9.4 of the 
FEIS. 
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177.  Additional information similar to BBA’s table was added to Section 3.5.1.4 
of the FEIS to summarize the effects of historical upstream depletions at the 
Colorado River at Windy Gap gage (09034250) for the 20-year period from 1985 
through 2004.  This period was selected because the Windy Gap Project came 
online in 1985; therefore, it includes the effects of all major upstream transbasin 
diversions (Grand River Ditch, C-BT Project, Moffat Project, and Windy Gap 
Project).  Table 3-1 better represents the impacts of upstream diversions than the 
table proposed by BBA in their comment because BBA did not consistently 
present data for the same time period.  For example, BBA presents average annual 
native flow for the period from 1904 through 1936, yet includes average annual 
diversion data for periods from 1975 through 2007, 1975 through 2006, 1985 
through 2005, and 1974 through 2004.  There is no way to discern differences in 
flow caused by diversions vs. differences due to variations in hydrologic 
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conditions (snowpack, precipitation, temperature, and runoff) because of the 
varying periods used by BBA.  Furthermore, the Moffat Tunnel diversion of 
57,000 AF should not include Denver Water’s diversions from Williams Fork 
River through Gumlick Tunnel, which occurs downstream of Hot Sulphur Springs.  
Last, it is not appropriate to compare future WGFP and Moffat Expansion 
diversions to historical flows as shown in the comment.  Effects on flows due to 
future diversions should be based on a comparison against modeled existing 
conditions as opposed to historical conditions since the hydrology associated with 
existing conditions reflects the current administration of the river, demands, 
infrastructure, and operations.  As discussed in Section 7.1 of the Water Resources 
Technical Report (December 2007), hydrologic output associated with the action 
alternative was not compared with historical hydrology for the following reasons: 
• Demands have changed considerably over the course of the study period,  
• Certain facilities and reservoir were not in operation for the entire study 

period, and 
• River administration and project operations have changed over the study 

period.   
 
Figure 3-3 was revised in the FEIS to include data through 2008 for the USGS 
gage at Windy Gap.  Section 3.5.1.4 in the FEIS was revised to account for the 
additional water years included when evaluating trends and low-flow conditions. 
Figure 3-4 in the FEIS was revised to show average daily flows at the Hot Sulphur 
Springs and Windy Gap USGS gages before and after development of the C-BT 
and Windy Gap Projects, and is similar to BBA’s Figure 1. 
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178.  The existing conditions scenario is reasonable for evaluation of hydrologic 
effects for the following reasons.   
 
Windy Gap diversions for the last 10 years (1999 through 2008) averaged 22,158 
AF/yr, which is significantly higher than the average diversion of 11,080 AF/yr for 
the period from 1985 through 2005, as presented in Table 3 of the Water 
Resources Technical Report.  Windy Gap diversions were made in accordance 
with the project’s water rights, the same water rights that would be used to effect 
diversions with a WGFP.  Recent diversions represents the Participants’ need for 
water to meet increasing water demands, which is supported by information 
presented in Chapter 1 on the Participants’ water demands and needs.  Modeled 
Windy Gap diversions under existing conditions reflect the recent Windy Gap 
Participant demands.  Windy Gap pumping for the 8-year period from 2001 
through 2008 since Granby Reservoir last filled averaged 27,450 AF/yr.  That 
average includes 2002 and 2004 when almost no Windy Gap water was pumped.  
Therefore, estimated pumping under existing conditions is much closer to recent 
operations than suggested in the comment.  
 
The comment asserts that potential impacts of additional Windy Gap diversions 
under the Proposed Action are minimized or underestimated based on a 
comparison against existing conditions.  Reclamation does not believe that to be 
the case.  The average decrease in Colorado River flows below Windy Gap 
between the Proposed Action and existing conditions is 21,283 AF/yr, which is the 
estimated increase in net depletions to the Colorado River.  This reflects the net 
effect of additional Windy Gap diversions from the Colorado River and the 
difference in spills from Granby Reservoir.  A considerable portion of Windy Gap 
water diverted from the Colorado River is delivered back to the river via a spill 
under the existing conditions scenario.  Windy Gap operations were simulated in 
this manner to present the amount of water than could be diverted with the 
project’s current water rights to meet demands even if a portion of the water is 
subsequently spilled from Granby Reservoir back to the Colorado River.  Table 3-
9 was added to the FEIS to better illustrate the water balance associated with the 
Proposed Action. 
 
In summary, Reclamation believes the effects assessments based on net depletions 
to the Colorado River below Windy Gap, as presented in the FEIS, are 
appropriate.  Windy Gap diversions under existing conditions reasonably reflect 
recent operations and diversions, which are much higher than the 20-year average 
from 1985 through 2005.  In addition, this issue does not affect Windy Gap 
diversions in dry years; therefore, Windy Gap pumping, net depletions to the 
Colorado River, and associated impacts are appropriately estimated in dry years, 
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which are typically more critical for aquatics, water quality, and other flow-related 
resources. 
 
See response to Comment No. 183 regarding Windy Gap spills and forecasting.  
Tables 3-2 though 3-4 were revised in the FEIS (Tables 3-6 to 3-8) to include C-
BT and Windy Gap spills from Granby Reservoir.  Sections 3.5.2.5 and 3.5.2.6 in 
the FEIS also were revised to provide more information on forecasting and net 
depletions to the Colorado River due to Windy Gap diversions to clarify how 
much Windy Gap water is delivered to users vs. spilled.   
 
The difference between the three points of quantification (Colorado River below 
Granby Reservoir, Willow Creek at the confluence, Fraser River at the confluence) 
and upstream of the Windy Gap diversion is 19,200 AF/yr on average, which is 
the average annual gain for this reach as determined in the Colorado Decision 
Support System (CDSS) model.  Footnotes were added to Tables 3-6, 3-7, and 3-8 
that the Fraser River at the confluence corresponds with outflow from the Scybert 
Ditch, and Willow Creek at the confluence corresponds with outflow at the Bunte 
Highline Ditch since these ditches are the furthest downstream nodes modeled on 
these tributaries in the CDSS model.  The gains for the reach described above 
should not be close to zero as indicated in the comment.  NCWCD has completed 
a point flow analysis of gains in this reach using available gage and diversion data.  
Gains predicted by the CDSS model are in line with gains estimated by NCWCD.   
It is not valid to compare modeled existing conditions at the Hot Sulphur Springs 
gage with historical USGS gage data at that location.  That comparison is flawed 
for the following reasons: 
• Demands have changed considerably over the course of the study period,  
• Certain facilities and reservoir were not in operation for the entire study 

period, and 
• River administration and project operations have changed over the study 

period.   
 
The Windy Gap Project did not come online until 1985.  Therefore, it is inaccurate 
to evaluate the effects of Windy Gap diversions under the alternatives based on a 
comparison with historical flows at Hot Sulphur Springs because they do not 
include the effects of the Windy Gap Project prior to 1985. 
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179.  The modeling effort for the WGFP began in 2000.  At that time, the State’s 
CDSS model study period was not available in a daily time-step format.  
Therefore, the CDSS model was used in a monthly time-step, which was the best 
available information at that time.  While a daily time-step was not used, monthly 
model output was disaggregated to daily data for the entire study period for the 
USGS gages on the Colorado River below Granby, below Windy Gap, at Hot 
Sulphur Springs, and near Kremmling, and for the gage on Willow Creek below 
Willow Creek Reservoir.   
 
The comment suggests that a daily model was used to evaluate the project new 
water yield under the WGFP and an independent monthly model was used to 
evaluate hydrologic effects to the source area of the water supplies.  That is 
incorrect.  The WGFP model was developed using two monthly models.  The 
Boyle Engineering Stream Simulation Model (BESTSM) was used in conjunction 
with the Upper Colorado Water Resource Planning Model from the CDSS model.  
BESTSM focuses on East Slope C-BT and Windy Gap facilities and operations, 
while the CDSS model covers the Colorado River drainage on the West Slope.  In 
order to interface with the CDSS model, the West Slope portion of BESTSM 
downstream to the Windy Gap diversion was adopted from and matches the CDSS 
model.   
 
We acknowledge that the Upper Colorado River basin can experience dramatic 
flow changes due to daily changes in both natural conditions and water 
administration; however, that does not preclude the use of the monthly model for 
purposes of the WGFP EIS.  The Windy Gap water right is primarily controlled by 
downstream instream flow requirements and the Shoshone call.  During months 
the Shoshone call is entirely on or off, the total monthly amount available for 
diversion by Windy Gap would be the same in both a monthly and daily time-step 
model.  The time-step model is only an issue in situations when the Shoshone call 
changes during the month.  The difference in Windy Gap diversions due to the 
time-step model in these situations equals the sum of daily differences in flow in 
excess or deficit of the calling rights, depending on whether the call is on or off for 
a portion of the month.  This difference is low since Windy Gap often does not 
divert or diverts small amounts in April when the Shoshone call typically comes 
off.  Similarly the Shoshone call typically comes back on late in the runoff season 
(mid- to late July) again when Windy Gap is either not diverting or diverting small 
amounts.  Windy Gap diversions are more often limited by downstream instream 
flow requirements as opposed to the Shoshone call.  Differences caused by the 
time-step model in a dry year are not an issue because the Windy Gap Project 
would divert the same amount of water with or without a firming project.  There 
are no hydrologic changes due to the firming project regardless of the time-step 
model used in dry years. 
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The comment suggests use of Denver Water’s PACSM for the WGFP EIS.  While 
PACSM is a daily time-step model, some input to that model was derived based on 
a disaggregation of monthly data to daily data in a manner similar to the approach 
used to disaggregate monthly WGFP model output to daily data.  Some types of 
model input data are unavailable (e.g., reservoir contents) or sporadic on a daily 
basis.  In those instances, Denver Water employed data filling and disaggregation 
techniques prior to running the model using a daily time-step.  Depending on the 
amount of daily data that needs to be estimated, the overall accuracy of a daily 
model may not be significantly greater than a monthly model.  The CDSS model 
was run using a monthly time-step and then disaggregated to daily data.  This 
approach is less accurate than running the model in a daily format primarily during 
the rising and falling limbs of the hydrograph (April and August).  Because Windy 
Gap diversions during these periods are typically low, model results were 
reasonable for assessing hydrologic changes, particularly since hydrologic effects 
are based on a relative comparison of the alternatives to existing conditions. 
 
We believe the monthly WGFP model is appropriate for use in generating 
information to analyze hydrologic effects and that use of Denver Water’s daily 
PACSM is not required. 
 
 
180.  See response to Grand County Comment No. 7.  
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181.  Reductions in Wolford Mountain Reservoir contents in dry years due to 
releases to meet contract depletions that are out-of-priority, Denver Water’s and 
Colorado Spring Utilities’ substitution repayment obligations, and for fish flow 
purposes are captured in the current study period in years such as 1954, 1977, and 
1981.  Information on how Wolford Mountain Reservoir is modeled in the CDSS 
model is available in Section 4.1 of the Windy Gap Firming Project Modeling 
Report Addendum (Boyle, July 2006) and Colorado Decision Support System 
Colorado River Basin Water Resources Planning Model, Final Report and 
Appendices (Colorado Water Conservation Board, Colorado Division of Water 
Resources, July 2000). 

F-85



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 
 

181 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
182 
 
 
 
 
 
 
 
 
 
 
 

182.  Under direct effects, it is reasonable to assume that absent any flow changes 
due to the WGFP, the historical relationship between daily and total monthly flows 
should apply to total monthly flow estimated by the hydrologic model, since 
predicted flow changes are due to WGFP operations (e.g., diversions and spills).  
Under cumulative effects, reasonably foreseeable actions would contribute to flow 
reductions and may alter the relationship between daily and total monthly flows.  
However, the basic pattern of the hydrograph is expected to be maintained, flows 
would rise during runoff in April, May, and June; reach a peak; and then diminish 
during July and August.  Little change in baseflows and the pattern of daily flows 
during the month is expected from September through March.   
 
Under direct effects, the average annual flow reduction at the gage near 
Kremmling under the Proposed Action would be approximately 21,300 AF/yr 
compared to existing conditions.  The average reduction in streamflows of 157,000 
AF/year near Kremmling under the Proposed Action cited in the comment refers 
to wet year average annual flow reductions under future conditions with 
reasonably foreseeable actions.  This represents an average annual flow reduction 
of about 13%.  Therefore, the majority of flow in the stream would likely continue 
to reflect a pattern similar to the historical relationship between daily and total 
monthly flows.  Figure 3-4 shows there has been little change in the general shape 
of the hydrograph based on a comparison of the average daily flow for the 1950–
1984 period versus 1985–2008 even though Windy Gap Project came online in 
1985. 
 
Daily streamflows were generated using two methods.  Average daily 
disaggregation factors were calculated as the average of all daily percentages 
available for each day.  These long-term average daily disaggregation factors were 
used to generate daily flows and hydrographs for average, wet, and dry conditions, 
which were relied on to generally characterize hydrologic changes associated with 
the alternatives.  Separate dry and wet year disaggregation factors were not 
developed because USGS gage data did not exist for all of the selected wet and dry 
years at several locations.  In which case, daily disaggregation factors for dry and 
wet conditions may reflect only one or two years.  Given the limitations in using 
long-term average daily factors to generate average, wet, and dry daily 
hydrographs described in the comment, monthly model output also was 
disaggregated to daily data for the entire study period for the USGS gages on the 
Colorado River below Granby, below Windy Gap, at Hot Sulphur Springs, and 
near Kremmling, and for the gage on Willow Creek below Willow Creek 
Reservoir.  The disaggregation of monthly flows relied on historical daily data for 
nearby USGS gages, which reflects the variability in streamflows from month to 
month and year to year.  Daily disaggregation factors were developed as follows: 
for each day that data were available during the 1947–1996 study period, the 
percentage of flows that occurred on that day was calculated as the daily flow 
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divided by the total flow that occurred in the corresponding month.  The daily 
disaggregation factors were applied to the monthly flow data at the corresponding 
gage to develop daily flows.  See Section 4.2.4 in the Water Resources Technical 
Report for a detailed discussion of the process used to disaggregate monthly model 
output.   
 
A combination of daily and monthly hydrologic data was used for evaluations of 
resources dependent on flows or reservoir storage contents and levels.  Average 
monthly summaries of flows, diversions, reservoir outflow, end-of-month 
reservoir contents, surface elevations, and surface areas for average, dry, and wet 
conditions were used to support general characterizations of hydrologic changes 
associated with the alternatives.  Daily data were used to generate flow duration 
curves and daily hydrographs and to determine the frequency and magnitude of 
daily flow changes.  These types of hydrologic analyses, based on daily variations, 
were used in resource assessments where the magnitude or value of the resources 
are especially sensitive to daily hydrologic changes, and where the use of average, 
wet, and dry monthly values would mask the severity of the effects on those 
resources.  For example, daily hydrologic data were used as an input parameter for 
the River2D Model to evaluate the effects on aquatic resources.  Use of daily data 
for the entire hydrologic study period supported an assessment of the overall range 
and frequency of aquatic habitat changes.  Section 3.5.2.2 of the FEIS was revised 
to include information related to the use of daily data for resource evaluations, 
including fisheries and water quality that are sensitive to daily flow variations.   
 
Because of its relatively junior water rights, the Windy Gap Project is not in 
priority and is precluded from diverting water from the Colorado River during 
droughts and low-flow periods with or without the alternatives assessed to provide 
firming storage.  During low-flow periods, the Windy Gap Project would operate 
the same whether there is a firming project online or not.  In these low-flow 
conditions, downstream Colorado River flows, whether they are viewed on a 
monthly or on a daily basis, are the same for existing conditions, the No Action 
Alternative, and for each of the EIS Alternatives.  Because there are no hydrologic 
impacts due to the WGFP during low-flow and drought periods, a daily model is 
not needed to assess effects for these low-flow periods and the disaggregation of 
monthly data to daily data is sufficient for the assessment of effects for non-
drought conditions. 
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183.  A forecasting function was not included in the WGFP model because 
assumptions regarding project operations required for forecasting are questionable 
and do not correlate well with actual operations.  The annual decision to pump 
Windy Gap water takes into consideration many factors including snowpack, 
Granby Reservoir C-BT and Windy Gap contents, precipitation, Big Thompson 
River basin forecasts, and orders for Windy Gap water.  Incorporating a 
forecasting function in the model would require making a number of assumptions 
regarding the variables listed above; which may or may not improve the accuracy 
of model output.  Forecasting does not eliminate Windy Gap spills as evidenced 
by historic Windy Gap spills in 1995 and 1996.  For example, Windy Gap water 
was pumped in May and June of 1995, yet Granby Reservoir spilled in July that 
year.  As the model is currently configured without a forecasting function, Windy 
Gap diversions occur as long as there is available storage space.  Windy Gap 
operations were simulated in this manner to present the amount of water that could 
be diverted with the project’s current water rights to meet demands even if a 
portion of the water is subsequently spilled from Granby Reservoir back to the 
Colorado River.  As a result, Windy Gap diversions may be greater in some wet 
years; however, historic operations show that Windy Gap water would be pumped 
in some wet years under existing conditions.  In the model, when Granby 
Reservoir fills and spills in wet years, Windy Gap water pumped in April and May 
is often spilled in June and July.  In effect, early season Windy Gap diversions are 
retimed as spills later in the season.  Early season diversions only occur in wet 
years when Granby Reservoir fills and occurs much less under the Proposed 
Action and Alternatives 3, 4, and 5 because Windy Gap diversions early in the 
season would be stored in firming reservoirs as opposed to Granby Reservoir. 
 
Lack of a forecasting function in the WGFP model may increase Windy Gap 
diversions, and consequently spills, in some wet years under existing conditions 
and No Action; however, the impact analysis based on net depletions to the 
Colorado River below Windy Gap is still valid (see response to Comment No. 
178).  Windy Gap diversions under existing conditions reasonably reflect recent 
operations and diversions, which are much higher than the 20-year average from 
1985 through 2005.  In addition, this issue does not affect Windy Gap diversions 
in dry years; therefore, Windy Gap pumping, net depletions to the Colorado River, 
and associated impacts are appropriately estimated in dry years, which are 
typically more critical for aquatics, water quality, and other flow-related resources.   
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As pointed out in the comment, the stretch of river that is most impacted by the 
lack of a forecasting function is the Colorado River below Granby Reservoir 
downstream of the Windy Gap diversion; however, the impact analysis for this 
reach is conservative.  Flows in this reach may see less change than predicted in 
the model because of additional Windy Gap spills in June through August under 
existing conditions and No Action.  Since the impact analysis is conservative for 
this reach, the model was not modified to include forecasting. 
 
 
184.  The future operation of the Shoshone call reduction was not included in the 
WGFP model; however, a detailed discussion of the potential frequency and 
magnitude of hydrologic effects when the call reduction is in place is provided in 
Section 8.4.2.6 under the subsection Colorado River in the Water Resources 
Technical Report (ERO and Boyle 2007).  The Shoshone call reduction was not 
included in the model because information on the conditions under which it would 
occur was not available for a significant portion of the study period.  Streamflow 
forecasts for the Colorado River at Kremmling were not available and streamflow 
forecasts for the Colorado River at Dotsero did not exist prior to 1969.  In 
addition, invoking the call reduction is at the discretion of Denver Water, even if 
all conditions of the agreement are met.  Last, the agreement requires that Denver 
Water make available 10 percent of the net water stored or diverted by Denver 
Water by virtue of the call relaxation to West Slope entities.  However, the West 
Slope beneficiaries and the timing and amount of deliveries are not specified in the 
agreement.  Due to the difficulty in incorporating this action in the model, the 
evaluation of potential hydrologic effects presented in the Water Resources 
Technical Report and summarized in the DEIS was based on historical data.  This 
analysis was appropriate particularly since Windy Gap diversions with or without 
the firming project would be the same under a Shoshone call reduction since 
available storage capacity in Granby Reservoir would not be a limiting factor in 
dry years.   
 
185.  Paragraph 2 of the “1985 Supplement” to the “1980 Agreement Concerning 
the Windy Gap Project and the Azure Reservoir and Power Project” states that 
“The Subdistrict will dedicate and set aside annually, but noncumulatively, at no 
cost to Middle Park, 3,000 AF of water in Granby Reservoir that is produced each 
water year from Subdistrict water supplies, for beneficial use without waste, either 
directly or by exchange or substitution in Middle Park.”  The Subdistrict has no 
obligation to provide water to Middle Park in any year when such water cannot be 
produced from Subdistrict supplies.  Middle Park has been offered the opportunity 
to participate in the WGFP and improve their yield with storage in much the same 
manner as other WGFP Participants. 
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186.  The hydrology model was developed specifically for the WGFP and is not 
available for general distribution.  In previous discussions and meetings with 
Grand County to discuss and explain the model, Reclamation has offered to run 
specific model scenarios for Grand County if Grand County provided the 
necessary information.  In the spirit of cooperation, Reclamation renews that offer.  
If there are specific scenarios that Grand County would like analyzed using the 
hydrology model, Reclamation will work with the proponent and try to get the 
information run through the model and make the output available to Grand 
County.  Additional information on the hydrology model including calibration 
information is included in the Modeling Report Addendum dated July 2006.  A 
draft version of this report was provided to Grand County in late 2004.  In March 
2005, Reclamation received extensive comments from Grand County on the model 
and its use.  These comments were considered in developing the Modeling Report 
Addendum dated July 2006.  The July 2006 report includes extensive information 
on development and use of the Hydrology Model for the Windy Gap Firming 
Project including information on calibration. 
 
187.  See response to Grand County Comment No. 44. 
 
188.  The spillway at Granby Reservoir consists of an ogee crest at an elevation of 
8,260 feet, which is approximately 130,000 AF below the full level; and two radial 
gates that can be used to regulate spillway flows.  If a paper fill is achieved and 
inflows greater than 440 cfs outlet capacity, the spillway gates would be operated 
to pass inflow and prevent the situation mentioned in the comment.  The combined 
capacity of the spillway gates and outlet increases from 440 cfs at elevation 8,260 
to over 12,000 cfs with a full reservoir.   
 
189.  Under the Proposed Action, C-BT storage at Granby Reservoir and Chimney 
Hollow Reservoir is limited to the active capacity of Granby Reservoir, which is 
465,568 AF.  This equals the total storage capacity of 539,758 AF minus the dead 
storage of 74,190 AF. 
 
190.  The operational storage targets would not change for the C-BT Project with 
90,000 AF of storage available at Chimney Hollow.  For example, the same 
storage targets were modeled for Carter Lake and Horsetooth Reservoir for 
existing conditions and the Proposed Action.  Operations at the WGFP reservoirs 
are discussed in Chapter 2 of the DEIS.  There would be differences in C-BT and 
Windy Gap storage contents under the Proposed Action in C-BT reservoirs 
compared to existing conditions, which are discussed in Section 3.5 of the DEIS 
and in Chapter 7 of the Water Resources Technical Report. 
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191.  The purpose and need for the project was considered in detail as documented 
in the Windy Gap Firming Project: Purpose and Need Report (ERO 2005).  More 
than 170 alternative plans were evaluated, including construction of new 
reservoirs, expansion of existing reservoirs, re-regulation of existing reservoirs, 
ground water storage, and nonstructural and institutional options.  Results of the 
alternatives analysis are documented in the Windy Gap Firming Project: 
Alternatives Report (ERO 2005).  The alternatives screening process was based on 
Section 404(b)(1) criteria in concert with the Corps, and resulted in the alternatives 
considered in the EIS.  The No Action Alternative also was developed as part of 
the alternatives process and provides the most likely course of action if 
Reclamation does not enter into a new or amended contract with the Subdistrict for 
the Proposed Action.  More discussion of the No Action Alternative is found in 
response to Comment No. 26.   
 
192.  The CDSS model, which was used to evaluate hydrologic effects on the 
West Slope, covers the Colorado River drainage from the headwaters to the 
Colorado-Utah state line.  Therefore, the active model area extends downstream of 
the Dotsero gage.  However, the area considered for the analysis of hydrologic 
effects extends downstream to the USGS gage near Kremmling.  The downstream 
extent of the study area was initially based on the location where average monthly 
flow changes would be less than 10% under direct effects.  Resource evaluations 
were conducted to determine impacts at that location and assess the validity of the 
downstream study area extent.  Results of the resource evaluations indicate direct 
effects due to the WGFP would be negligible to minor along the Colorado River 
near the Kremmling gage.  Therefore, extension of the study area further 
downstream is not warranted based on the results of the resource evaluations.   
Regarding future potential projects downstream of Kremmling, see Section 8.1 of 
the Water Resources Technical Report for a discussion of the criteria for 
identifying reasonably foreseeable actions.  Wolcott Reservoir was not considered 
reasonably foreseeable and is currently not a component of the proposed project to 
supply 10,825 AF of water for Colorado River endangered fish, which is being 
evaluated in a separate Environmental Assessment. 
 
193.  See response to Comment No. 192.  The reader can refer to Chapter 7 of the 
Water Resources Technical Report for a discussion of the data used to define the 
study area. 
 
194.  See response to Comment No. 179. 
 
195.  See response to Comment No. 180. 
 
196.  See response to Comment No. 182 
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197.  The FEIS includes mitigation measures to increase flushing flows.  Flushing 
flows from the original Windy Gap Project (1980 MOU) would be modified to 
increase from 450 cfs to 600 cfs.  In any year when flows below Windy Gap have 
not exceeded 600 cfs for at least 50 consecutive hours in the previous two years, 
and total Subdistrict water supplies in Chimney Hollow and Granby Reservoirs 
exceed 60,000 AF on April 1, the Subdistrict would cease all Windy Gap pumping 
for at least 50 consecutive hours to enhance peak flows below Windy Gap. 
 
198.  Section 3.5.1.4 in the FEIS was revised under the subsection Colorado River 
to specify that the USGS gage at Hot Sulphur Springs ceased operations in 1994.  
The DEIS model did not use data from NCWCD for their gage near that site. 
 
199.  See response to Comment No. 177. 
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200.  The study period from 1950 through 1996 includes an adequate number of 
years that Granby Reservoir spilled to evaluate differences in Windy Gap 
diversions in wet years due to the addition of firming storage.  The period from 
1983 through 1986 when Granby Reservoir filled and spilled is similar to the 
period from 1995 through 2000 in terms of representing Windy Gap diversions in 
sequential spill years. 
 
201.  A table of Windy Gap diversions (Table 3-2) was added to Section 3.5.1.4 of 
the FEIS under the subsection Colorado River, and diversions in 2005 were 
corrected.  Minor differences between CDSS and NCWCD records are largely due 
to differences in converting cfs to AF.  The CDSS database used 1.9835 AF/cfs to 
convert cfs to AF, whereas 2.0 AF/cfs was used in Table 3 of the Water Resources 
Technical Report.  Differences due to the conversion factor were revised in the 
Windy Gap diversions table inserted in the FEIS.  If there are differences in other 
months that are not attributable to the conversion factor, the data provided from 
NCWCD accurately reflect the amount pumped at Windy Gap. 
 
202.  The average annual volume pumped before and after 1996 is not the same as 
indicated in the comment.  The average annual pumping from 1985 through 1996 
was 11,073 AF/yr vs. an average of 18,298 AF/yr for the period from 1997 
through 2008.  In addition, the average from 1997 through 2008 is skewed by the 
fact that no Windy Gap water was pumped from 1997 through 2000 because 
Granby Reservoir filled. 
 
The duration of pumping is higher since 1996 because Windy Gap diversions have 
increased.  The Participants’ demand for Windy Gap water has increased due to 
growth and their need for reusable supplies.  The comment indicates that historical 
Windy Gap pumping data was used in the model analysis and, therefore, reflects a 
shorter pumping duration.  That is incorrect.  The model reflects the Participants’ 
current demand for Windy Gap water; therefore, the duration of pumping in the 
model is consistent with current operations and demands.  The average annual 
number of days Windy Gap was pumped was not added to Table 4 since average 
monthly values were sufficient to present the typical pumping schedule. 
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203.  An EIS is not intended to present all of the information available that was 
used in the development of the EIS.  40 CFR 1502.21 directs Federal agencies to 
incorporate material into an EIS by reference to “cut down on bulk”.  A substantial 
amount of information on the hydrologic effects of the WGFP was generated 
during preparation of the EIS.  Where appropriate, that information is included in 
the Water Resources Technical Report and other referenced sources.  The WGFP 
would not effect C-BT diversions from the Colorado River, thus this figure was 
not included in the EIS. 
 
204.  The purpose of Table 6 was to list the major decree water users that divert 
from the reach of the Colorado River from Granby Reservoir to the gage near 
Kremmling that are modeled explicitly in the CDSS model.  Other ditches in this 
reach of the Colorado River are reflected in the CDSS model through inclusion in 
aggregated diversion structures (51_ADC001, 51_ADC007, 51_ADC008, 
51_ADC011, and 50_ADC012).  The CDSS HydroBase database was reviewed 
and it does not appear there are any other large capacity ditches in this reach.  
Information on how these ditches are reflected in the CDSS model is available in 
the Colorado Decision Support System Colorado River Basin Water Resources 
Planning Model, Final Report and Appendices (Colorado Water Conservation 
Board, Colorado Division of Water Resources, July 2000).   
 
BBA provided a memorandum dated February 25, 2005, summarizing their review 
of the WGFP Modeling Report (December 2003).  As part of that effort, BBA 
provided a list of Meadow Pumpers’ water rights, which are treated as senior to 
the C-BT Project water rights per SD 80.  The CDSS model baseline scenario 
(current conditions with no WGFP) was reviewed to determine how the CDSS 
model portrays the ability of these water rights to divert water in relation to the C-
BT Project.  The actual priorities of the Meadow Pumpers’ rights are maintained 
in the CDSS model so these rights do not divert out-of-priority.  If these rights 
were made senior to C-BT, they would be modeled incorrectly in relation to other 
rights with priorities junior to C-BT rights, but senior to these rights.  
Discrepancies caused by this representation in the model are minor.  Therefore, the 
representation of the Meadow Pumpers’ rights, whether junior or senior to C-BT 
Project water rights does not affect or change the evaluation of environmental 
consequences.   
 
We agree with BBA that water rights associated with the Meadow Pumpers that 
are senior to October 15, 1977 are entitled to Green Mountain Reservoir HUP 
protection and are entitled to divert at times the Shoshone call is on.  Rights that 
are upstream of the confluence with the Blue River would need to divert water by 
exchange with Green Mountain HUP protection. 
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205.  See responses Comment Nos. 220 to 223 for additional information on 
ground water. 
 
206.  For those Windy Gap Participants that are also in the Northern Integrated 
Supply Project (NISP) (Central Weld County Water District, Erie, Evans, Fort 
Lupton, and Lafayette), the estimated yield from NISP was added to the discussion 
in Section 1.7 Participant Water Supply and Demand of the FEIS.  Because the 
projected water needs for these entities exceed the potential yield from WGFP or 
NISP, if one or both projects are not completed, available water supplies would 
not meet future needs and other sources of water would need to be developed. 
 
207.  A detailed description of Windy Gap demands is provided in Section 2.1.10 
in the WGFP Modeling Report Addendum (July 2006) and in Section 7.9 of the 
Water Resources Technical Report.  Windy Gap demands were not designed to 
meet and exceed supplies.  The Participants’ demands and projected water needs 
(shortages in firm yield) are described in Sections 1.7 and 1.8 of the DEIS and 
FEIS.  Section 3.5.3.7 of the FEIS was revised to explain why demands would rise 
for all alternatives compared to existing conditions. 
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208.  It is not inaccurate and is misleading that there could be flow increases 
below Granby Reservoir and Windy Gap due to differences in spills under existing 
conditions compared to the action alternatives.  As shown in Table 14 of the Water 
Resource Tech Report, flows below Windy Gap from May through August would 
increase infrequently, approximately 1.3% of the time.  This is not due to the lack 
of a forecasting tool in the model.  Flows would increase below Granby Reservoir 
and Windy Gap under the Proposed Action primarily due to small increases in C-
BT spills.  As shown in Table 17 of the Water Resource Tech Report, C-BT spills 
would increase slightly under the Proposed Action.  Differences in Granby 
Reservoir C-BT contents and spills among alternatives occur due to variations in 
Windy Gap operations (including the amount of Windy Gap shrink paid to the C-
BT Project), instantaneous deliveries and prepositioning, as well as differences in 
the allocation of C-BT water in Granby Reservoir, Carter Lake, and Horsetooth 
Reservoir due to prepositioning C-BT water in Chimney Hollow Reservoir.  For 
example, in a wet year like 1984, model results show that Windy Gap would not 
pump under existing conditions; however, under the Proposed Action, 
approximately 37,000 AF would be pumped.  The additional Windy Gap diversion 
shrink paid to the C-BT Project would be spilled, creating an increase in flows 
below Granby Reservoir.  This increase in flows would occur below Windy Gap in 
months that Windy Gap does not pump (e.g., when Chimney Hollow is full). 
 
209.  Sections 3.5.2.5 and 3.5.2.6 in the FEIS were revised to provide more 
information on Windy Gap spills and the frequency and magnitude of flow 
changes below Windy Gap. 
 
210.  Table 3-13 in the FEIS describes the number of days that flows below the 
Windy Gap diversion would be less than 100 cfs over the study period as a result 
of Windy Gap pumping.  The table describes the frequency that flows are at or 
near the Windy Gap minimum flows as a result of the alternatives. 
 
211.  Table 14 from the Water Resource Tech Report was included in the DEIS as 
Tables 3-6 and 3-8.  Table 3-8 in the DEIS was labeled Colorado River below 
Windy Gap (Hot Sulphur Springs to Kremmling) – daily flow changes compared 
to existing conditions from May through August.  The percent flow changes due to 
Windy Gap compared to existing conditions are the same at all locations in that 
reach. 
 
212.  The intent of the statement “Windy Gap diversions would be limited or 
curtailed in most wet years” was that Windy Gap diversions would be limited to 
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the period prior to Granby Reservoir filling, which is why “or curtailed” was 
added as synonymous with limited.  Windy Gap deliveries increase dramatically in 
wet years due primarily to the delivery of Longmont’s Windy Gap water to Ralph 
Price Reservoir and instantaneous Windy Gap deliveries prior to Granby Reservoir 
spilling since the demand for Windy Gap water is higher under No Action.  This 
statement was revised in the FEIS in Section 3.5.2.3 under the subsection 
Colorado River below Granby Reservoir. 
 
213.  Table 16 in the Water Resource Report presents modeled evaporative losses 
attributed to the C-BT Project for each alternative in each major C-BT facility and 
Chimney Hollow Reservoir.  Evaporative losses in all C-BT reservoirs are charged 
to the C-BT Project regardless of the amount of Windy Gap contents in that 
facility because the diversion shrink paid by the Windy Gap Project is intended to 
offset the losses incurred by the C-BT Project due to the carriage and delivery of 
Windy Gap water.  The total average annual net evaporative loss at Chimney 
Hollow Reservoir was estimated to be 1,510 AF/yr under the Proposed Action, of 
which 356 AF/yr would be attributed to C-BT and 1,154 AF would be attributed to 
Windy Gap.  Estimated C-BT evaporative losses attributed to C-BT water stored 
in Chimney Hollow are accurate for the following reasons.  Average end-of-month 
C-BT contents in Chimney Hollow Reservoir would be about 24,400 AF or 
approximately 27% of the total reservoir volume.  The average annual evaporative 
loss attributed to C-BT water in Chimney Hollow Reservoir would be 
approximately 24% of the total average annual evaporative loss.  That is slightly 
less than the percentage of C-BT water in Chimney Hollow on an average monthly 
basis; however, C-BT contents would tend to be higher in Chimney Hollow during 
the winter months when evaporative losses are lower compared to summer months 
when Windy Gap diversions occur and are exchanged into Chimney Hollow 
Reservoir.  This explanation was added to Section 3.5.2.3 of the FEIS under the 
subsection Loss of C-BT Water from Reservoir Evaporation.  An additional table 
summarizing Windy Gap evaporative losses in each facility is not needed. 
 
214.  The Table correctly estimates that C-BT spills increase with the Proposed 
Action compared to existing conditions.  Differences in C-BT contents in Granby 
Reservoir occur due to differences in the amount of Windy Gap diversions and 
carryover shrink paid to the C-BT Project, instantaneous Windy Gap deliveries, 
and differences in the allocation of C-BT water in Granby Reservoir, Carter Lake, 
and Horsetooth Reservoir due to prepositioning C-BT water in Chimney Hollow 
Reservoir.  For example, Windy Gap diversions increase under the Proposed 
Action; therefore, more diversion shrink is paid to the C-BT Project.  This 
increases C-BT contents in Granby Reservoir, which may spill before losses are 
incurred by the C-BT Project due to the carriage and delivery of Windy Gap water.  
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See also response to Comment No. 208. 
 
Also, prepositioning of C-BT water in Chimney Hollow occupies space in the 
Adams Tunnel that might otherwise have been used to fill Carter Lake and 
Horsetooth Reservoir.  This could result in more C-BT water positioned on the 
West Slope as opposed to East Slope under the Proposed Action at times C-BT 
contents in Granby Reservoir and Chimney Hollow reach 539,758 AF, resulting in 
increased C-BT spills compared to existing conditions.  Overall, the increase in C-
BT spills under the Proposed Action is minor and only 2% greater than under 
existing conditions.  The lack of a forecasting function in the WGFP model has a 
minimal effect on C-BT spills. 
 
215.  See response to Comment No. 178 regarding the gains below Granby 
Reservoir, Willow Creek at the confluence, Fraser River at the confluence, and 
above Windy Gap.  Data for the Fraser River were added to Tables 3-6, 3-7, and 3-
8 in the FEIS. 
 
216.  The difference between Windy Gap diversions and Windy Gap Adams 
Tunnel deliveries equals Windy Gap deliveries to Middle Park, diversion shrink, 
carryover shrink, and spills from Granby Reservoir.  More information on Windy 
Gap diversions, spills, and the net depletion to the Colorado River was added to 
Section 3.5.2.5 in the FEIS under the subsection Windy Gap Diversions, and in 
Section 3.5.2.6 under the subsection Colorado River to explain the differences 
between Windy Gap diversions and deliveries through Adams Tunnel. 
 
217.  Tables 18 through 20 were included in the DEIS as Tables 3-2, 3-3, and 3-4.  
These tables were revised in the FEIS (Tables 3-6, 3-7, and 3-8) to include Windy 
Gap spills to provide more information on Windy Gap water out of Granby 
Reservoir.  Windy Gap water into Granby Reservoir equals the Windy Gap 
diversion, which is already included in those tables.  More information on Windy 
Gap diversions, spills, and the net depletion to the Colorado River was added to 
Section 3.5.2.5 in the FEIS under the subsection Windy Gap Diversions, and in 
Section 3.5.2.6 under the subsection Colorado River. 
 
Historical or actual deliveries through Adams Tunnel were not added to tables 
because the evaluation of hydrologic effects was based on a comparison of 
modeled existing conditions.  Historical Adams Tunnel deliveries are summarized 
in Table 5 of the Water Resources Technical Report.  The purpose of Tables 18 
through 20 was to present information useful in analyzing flow changes at key 
locations on the West and East slopes; therefore, information on Windy Gap water 
into and out of Chimney Hollow Reservoir was not added to the table.  End-of-
month C-BT and Windy Gap contents in Chimney Hollow are displayed in Figure 
37, and similar information for Granby Reservoir is displayed in Figures 27, 29, 
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37, and 44 for existing conditions, No Action, the Proposed Action, and 
Alternative 3, respectively.  These figures display the net effects of Windy Gap 
and C-BT inflows and releases from these reservoirs. 
 
218.  See response to Comment Nos. 215 through 217. 
 
219.  See response to Comment No. 183 regarding Windy Gap diversions under 
existing conditions in wet years when Granby Reservoir fills.  Windy Gap may 
divert early during the runoff period even in wet years depending on many factors, 
including snowpack; Granby Reservoir, C-BT, and Windy Gap contents; Carter 
Lake and Horsetooth Reservoir contents; precipitation; Big Thompson River basin 
forecasts; and orders for Windy Gap water.  Windy Gap pumped 26,369 AF from 
April 28 through June 18, yet 2009 was a wet year in the Upper Colorado River 
basin above Windy Gap.  In 1995 (a wet year), Windy Gap pumped 14,061 AF, 
some of which was spilled later that year.  Data for 1995 and 2009 show that 
Windy Gap diversions and deliveries should not be nearly zero in wet years.  
Windy Gap may deliver water in a wet year even though Granby Reservoir spills 
because the deliveries occur prior to the spill.  The data presented in Tables 18 
through 20 are based on a water year from October 1 through September 30; 
therefore, the average annual Windy Gap diversions and Windy Gap deliveries 
through the Adams Tunnel during a wet year reflect what would occur prior to a 
Granby Reservoir spill.  Section 3.5.2.3 in the FEIS was revised to explain that 
Windy Gap diversion in wet years would be curtailed after Granby Reservoir fills.  
Windy Gap diversions in wet years prior to Granby Reservoir filling depend on 
many factors including snowpack, Granby Reservoir contents (C-BT and Windy 
Gap), precipitation, Big Thompson River basin forecasts, and orders for Windy 
Gap water. 
 
220.  Granby Reservoir currently experiences large swings in reservoir stage due 
to existing water diversions and seasonal fluctuations.  If alluvial water supply 
wells exist near the dam, they have been operating under these conditions without 
any apparent negative impacts.  Assuming that the reservoir is the source of water 
to these alluvial wells, ground water quality in the alluvium is likely very similar 
in quality to that of the reservoir.  For that reason, the WGFP would not “induce a 
flow of lower quality water from the reservoir into relatively sterile residential 
wells.”  Also see response to Comment No. 113. 
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221.  Water level fluctuations of 6 inches or more are common in alluvial ground 
water systems due to natural seasonal climatic variations, ground water pumping, 
irrigation return flows, and stream diversions.  Alluvial ground water users 
currently divert water under fluctuating water level conditions.  A decrease in 
water levels of 6 inches would not likely be noticeable to a user pumping from the 
alluvium, assuming the average saturated thickness is adequate to produce water 
by pumping at any specific location. 
 
222.  The predicted stage changes of up to 6 inches along the Colorado River 
would have immeasurable affects on bank storage and streamflow lags within the 
natural variability of these parameters.  The river system is dynamic in that stage, 
is constantly increasing or decreasing, and the effects of a few inches of change 
due to Windy Gap diversions would not be identifiable within the overall 
background changes.  Also see response to Comment No. 115. 
 
223.  The EIS presents information on reductions in streamflow when Windy Gap 
pumps.  Table A-10 in Appendix A of the FEIS presents the average monthly 
numerical changes in modeled flows and percentage change in flow compared to 
existing conditions for average, wet, and dry conditions.  The range of maximum 
daily flow decreases by month (from X cfs to Y cfs) below Windy Gap was added 
to Section 3.5.2.6 in the FEIS under the subsection Colorado River below the 
Windy Gap Diversion.  Section 3.5.2.6 in the FEIS was revised to provide more 
detail on the frequency and magnitude of flow decreases for the Colorado River 
below the Windy Gap diversion.  Table 3-13 in the FEIS to describe the number of 
days flows below the Windy Gap diversion would be less than 100 cfs over the 
study period as a result of Windy Gap pumping.   
 
224.  Information on changes in stream depth due to reductions in flow are 
presented in Table E-2 in Appendix E to the Water Resources Technical Report.  
Table E-2 is referenced in the section where changes in stage are reported; 
therefore, it is not necessary to state that the stage is reduced from a depth of X 
inches to a depth of Y inches.  The reader can refer to Table E-2 for that 
information. 
 
225.  See response to Grand County Comment No. 1. 
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226.  See response to Comment No. 228. 
 
227.  The data in Figures 27 and 29 were not shown on the same graph.  A figure 
combining the data in Figures 27 and 29 was not included because the figure is 
difficult to read with that much data presented.  The reader can refer to Table F-7 
in the Appendix to the Water Resources Technical Report to compare average 
monthly changes in total Granby Reservoir contents for average, wet, and dry 
years.  Figure 36, which shows Granby Reservoir estimated monthly surface 
elevation for the Proposed Action compared to existing conditions, is similar to the 
graph requested in the comment.  In addition, Figure 35 shows Granby Reservoir 
estimated average year surface elevation for all alternatives compared to existing 
conditions.   
 
228.  Tables similar to Table 21, which show flow changes based on a comparison 
with historical gage data, were not included for West Slope streams because it is 
appropriate to assess effects due to the EIS alternatives based on a comparison to 
modeled existing conditions as opposed to historical conditions.  The hydrology 
associated with existing conditions reflects the current administration of the river, 
demands, infrastructure, and operations, as discussed in Section 7.1 of the Water 
Resources Technical Report.  Table 21 was included for East Slope streams 
because those streams were not included in the WGFP model.  Therefore, the best 
available information for assessing impacts to East Slope streams was historical 
gage data because modeled existing conditions streamflows were not available. 
 
229.  Section 3.6.2.3 of the FEIS was revised to clarify the discussion on changes 
in Granby Reservoir elevations.  To address possible large drops in lake level 
during a series of dry years, mitigation was added to the Preferred Alternative that 
would modify prepositioning operations by curtailing deliveries of C-BT water to 
Chimney Hollow Reservoir when Granby is forecasted to drop below elevation 
8,250.  Thus, C-BT deliveries to Chimney Hollow would generally be curtailed 
when water storage in Granby Reservoir reaches about 340,000 AF.  This measure 
would reduce water level fluctuations, and Granby Reservoir would remain higher 
in dry years than predicted in the DEIS, as described in Section 3.5.4 in the FEIS. 
 
230.  See response to Comment No. 113.  Additional information was added to the 
ground water discussion in the FEIS. 
 
231.  See response to Comment No. 182 regarding the methodology used to 
generate daily flows. 
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232.  See Table 3-32 in the FEIS for a quantification of the estimated changes in 
channel maintenance flows for the alternatives.  The discussion on percent 
changes in the 2-year flow shown in the flow duration curve was revised in the 
FEIS. 
 
233.  Consistent with CEQ and Reclamation guidance, the EIS analyzed the 
effects of the project alternatives compared to existing conditions and No Action, 
not to historic conditions.  The cumulative effects analysis looks at how past, 
present, and reasonably foreseeable future actions affect resources. 
 
234.  Information on changes in the percent of years and duration of various 
channel maintenance flows occur during the model period is found in Table 3-32 
of the FEIS. 
 
235.  See response to Comment No. 183 regarding the lack of a forecasting 
function.  Section 3.5.2.5 in the FEIS was revised to provide more information on 
the frequency and duration of Granby Reservoir spills. 
236.  Section 3.5.2.6 of the FEIS was revised to include more information on 
maximum daily flow and river stage changes. 
 
237.  See response to Comment No. 177 Historical average daily flows at the Hot 
Sulphur Springs USGS Gage and Willow Creek USGS Gage are presented in 
Figures 3-4 and 3-5 of the FEIS, respectively.  The reader can refer to these figures 
for a presentation of historic hydrology.   
 
238.  See response to Comment No. 197. 
 
239.  Wet and dry projected elevation and surface area changes are presented in 
Tables F-7 and F-8 of the Water Resource Tech Report.  That information is 
sufficient to present changes in wet and dry years; therefore, additional figures 
were not included.  The same information presented in Figure 37 (C-BT and 
Windy Gap contents in Granby Reservoir for the Proposed Action) was presented 
in Figure 27 for existing conditions.  Those figures can be compared to evaluate 
proposed changes.  A figure combining the data in Figures 27 and 37 was not 
included because it is difficult to read with that much data presented. 
 
240.  Information presented in Sections 7.5, 7.6, and 7.7 is sufficiently detailed to 
identify impacts.  Information on changes in flow, stage, and reservoir contents is 
included in the Appendices to the Water Resources Technical Report.  Information 
on the frequency and magnitude of daily flow changes along the Colorado River 
near Granby Reservoir, Hot Sulphur Springs, Kremmling, and Willow Creek is 
presented in Table 14 and Appendix B in the Water Resource Tech Report (flow 
duration curves).  Appendix D includes information on average, wet, and dry 
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monthly changes in streamflows at key locations, Windy Gap diversions, and 
Granby Reservoir spills.  Appendix E includes information on average, wet, and 
dry monthly changes in stream stage at key locations.  Appendix F includes 
information on average, wet, and dry changes in reservoir contents, elevation, and 
surface area.  The information presented in the appendices is described and 
explained in Sections 7.5 through 7.8.  Those sections also include additional 
tables and figures showing average daily flow changes along the Colorado River 
and Willow Creek, average daily changes in reservoir surface elevation, and 
monthly surface elevations for the entire period of record for Granby Reservoir, 
Carter Lake, Horsetooth Reservoir, and Chimney Hollow Reservoir.   
 
Tables such as Table 24 were not included for West Slope streams because it is 
appropriate to assess effects due to the EIS alternatives based on a comparison 
against modeled existing conditions as opposed to historical conditions since the 
hydrology associated with existing conditions reflects the current administration of 
the river, demands, infrastructure, and operations as discussed in Section 7.1 of the 
Water Resources Technical Report.  Table 24 was included for East Slope streams 
because those streams were not included in the WGFP model; therefore, the best 
available information for assessing impacts to East Slope streams was historical 
gage data. 
 
241.  See response to comment No. 185. 
 
242.  Section 2.8.2.2 in the FEIS was revised to include a discussion of depletions 
to the Colorado River system associated with urban growth in Grand and Summit 
counties. 
 
243.  See response to Comment No. 184.  An explanation regarding why the 
Shoshone call relaxation was not included in the model was added to Section 
3.5.3.2 in the FEIS under the subsection Colorado River. 
 
244.  The DEIS provides information supporting the comment that downstream 
demands would increase in the future.  Water-based reasonably foreseeable actions 
with increased demands and depletions include the Moffat Project, population 
growth in Grand and Summit counties, and increases in Wolford Mountain 
Reservoir contract demands, which are described in Section 2.8.2.1 of the DEIS.  
Section 3.5.3.4 of the FEIS was revised under the subsection Colorado River 
below the Windy Gap Diversion to include more discussion of the increase in 
administrative calls in the future.  Future administrative calls also are described in 
Section 3.5.3.3 of the FEIS. 
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245.  The estimated increases in flows at Hot Sulphur Springs are not the result of 
the lack of forecasting in the model.  Modeled Windy Gap diversions and 
consequently spills may be overstated in wet years primarily under existing 
conditions because forecasting is not incorporated in the WGFP model.  As a 
result, flows below Granby Reservoir may see less flow reduction (not flow 
increase) than predicted in the model because of additional Windy Gap spills in 
June through August under existing conditions and No Action.  Flow increases at 
Hot Sulphur Springs compared to existing conditions are primarily due to 
increases in the flow that Windy Gap must bypass to satisfy downstream senior 
rights.  Flows are predicted to increase below Windy Gap approximately 25 
percent of the time; however, approximately 10 percent of the time, the increase in 
flow is less than 10 cfs.  Small flow increases of less than 5 cfs at Hot Sulphur 
Springs are due to additional bypasses for increased indoor and outdoor depletions 
associated with future municipal growth along the Colorado River.  Larger 
increases in flow below Windy Gap would generally be caused by an increase in 
administrative calls in the future. 
 
246.  Section 3.5.3.2 of the FEIS was edited to include a discussion of the net 
change to the Colorado River due to the expiration of the Big Lake Ditch contract .   
 
247.  See responses to Comment Nos. 184 and 180 regarding inclusion of the 
Shoshone call relaxation in the model and extension of the model study period.  
See responses to Comment Nos. 179 and 187 regarding use of the same model for 
the cumulative effect analysis for the WGFP and Moffat Project EISs and 
combining the two EISs.   
 
248.  See response to Comment No. 184.   
 
249.  The data presented in Table 29 regarding the gains from the Shoshone call 
relaxation were quantified by Denver Water and reviewed and agreed to by 
Reclamation, River District, and other West and East Slope entities.  Gains from 
the Shoshone call relaxation were approved for use in calculation of 10% of the 
net water stored or diverted by Denver Water by virtue of the call relaxation, 
which was provided to various West Slope entities.  The calculation of gains for 
each project/water rights shown in Table 29 relied on Shoshone call data, 
diversion data at each project, and gaged flow at the USGS gage at Dotsero to 
determine how much of the diversion at these projects would have been called out 
had the call not been relaxed.  Potential benefits to the C-BT Project are included 
in the gains shown for Green Mountain Reservoir.  Section 3.5.3.2 of the FEIS 
was revised to clarify the gains to Green Mountain Reservoir to include benefits to 
the C-BT Project. 
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250.  See response to Comment No. 184. 
 
251.  See responses to Comment Nos. 215 through 219 regarding Tables 18 
through 20. 
 
252.  Tables 30 through 32 were included in the DEIS as Tables 3-14, 3-15, and 3-
16.  These tables were revised in the FEIS (Tables 3-21, 3-22, and 3-23) to include 
information on Windy Gap spills, and Adams Tunnel C-BT and Windy Gap 
deliveries.  See response to Comment No. 183 regarding overstating future Windy 
Gap operations. 
 
253.  Hydrologic effects under cumulative effects were based on a comparison 
with existing conditions.  It is not clear what is meant by “modeled Future 
Conditions” in the comment.  A comparison against the No Action Alternative is 
not needed. 
 
254.  See response to Comment Nos. 177 and 183.   
 
255.  The purpose of these tables was to present relevant information for 
understanding changes in streamflow along the Colorado River and other key 
locations.  Tables 30 through 32 were included in the FEIS as Tables 3-21, 3-22, 
and 3-23.  These tables were revised to include Windy Gap spills and Adams 
Tunnel Windy Gap deliveries to provide more information on Windy Gap water 
into and out of storage in Granby Reservoir. 
 
256.  Section 3.5.3.2 of the FEIS was revised under the subsection Colorado River 
to include more discussion of the anticipated flow changes along the Colorado 
River due to reasonably foreseeable actions. 
The Executive Summary provides a qualitative overview of environmental 
consequences for all affected resources.  Flow changes at specific locations under 
average, wet, and dry conditions under cumulative effects are presented in Chapter 
3 of the FEIS. 
 
257.  Section 3.5.2.6 of the DEIS under the subsection Granby Reservoir describes 
changes in water levels and contents under the action alternatives (see Figure 3-
16), and Section 3.5.2.8 of the DEIS describes operations and effects at 
Rockwell/Mueller Reservoir (see Figure 3-25).  Those sections cite similarities to 
Alternatives 3 and 4.  Tables A-21, A-22, A-44, and A-45 in Appendix A of the 
DEIS also show average monthly changes in Granby Reservoir elevation and 
surface area for Alternative 5 under direct effects and cumulative effects. 
258.  Mitigation measures addressing impacts of the WGFP were incorporated in 
the FEIS, as summarized in Section 3.25.  The Corps will address any conditions 
associated with the 404 Permit. 
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259.  See response to Grand County Comment No. 8.  
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260.  The hydrology used for the habitat analysis was reported in the Hydrology 
Technical Report and the DEIS.  The changes to flow frequency would not 
increase the frequency of dry year conditions.  See response to Comment No. 261. 
 
 
 
261.  The comment states that the magnitude of peak flows below Windy Gap 
would be reduced when Windy Gap is pumping.  The magnitude of peak flows 
below Windy Gap would be reduced in wet years, when Windy Gap would be able 
to divert additional water with the firming project; however, in years that Granby 
Reservoir does not fill and spill (most average years and all dry years), there 
would be no change in the magnitude of peak flows below Windy Gap.  When 
there is sufficient storage space in Granby Reservoir for Windy Gap water, there 
would be no difference in Windy Gap diversions with or without the firming 
project.  The only difference would be where Windy Gap water is stored.  Under 
existing conditions, Windy Gap water would be stored in Granby Reservoir, 
whereas under the Proposed Action, Windy Gap water would be stored in 
Chimney Hollow Reservoir.  In wet years, Windy Gap would be able to divert 
additional water with firming storage, which would reduce peak flows.  As shown 
in Figure 3-13 in the DEIS, the peak flow would decrease from approximately 
1,050 cfs under existing conditions to 850 cfs under the Proposed Action on 
average.  In wet years, the peak flow would decrease from approximately 2,665 cfs 
under existing conditions to 2,470 cfs under the Proposed Action on average.  
Reductions in the magnitude of peak flows were addressed in the resource 
evaluations as follows.   
 
Peak flow effects on aquatic resources were evaluated by examining the 
magnitude and frequency of occurrence.  In addition, the range of flows for the 
alternatives was evaluated for sediment transport capabilities compared to existing 
conditions. 
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Under the Proposed Action, Windy Gap would divert additional water in years that 
Granby Reservoir fills.  In some of those years, there would be an increase in the 
number of days that streamflows below Windy Gap would be reduced to the 
CWCB minimum, and the day at which the outflow from Windy Gap Reservoir 
equals the CWCB minimum flow requirement would be moved to earlier in the 
year.  However, oftentimes in wet years, the flows above Windy Gap are 
significantly higher than 700 cfs.  Under those circumstances, even if Windy Gap 
is diverting the full decreed amount of 600 cfs, flows below Windy Gap would 
still be considerably higher than the CWCB minimum.  Therefore, additional 
diversions under the Proposed Action would not always increase the extent of low-
flow periods.  The WGFP Water Resource Technical Report addresses potential 
changes in the extent and frequency of low-flow periods caused by WGFP 
alternatives by evaluating how modeled daily flows below Windy Gap would 
decrease with any of the project alternatives in operation.  Table 3-7 in the DEIS 
shows the number of days that flows below the Windy Gap diversion would be 
less than 100 cfs over the 47-year study period as a result of Windy Gap pumping.  
Under the Proposed Action, Windy Gap diversions would increase the number of 
days near the CWCB minimum by 10 days in 4 years in July, and 54 days in 4 
years in August over the 47-year study period.  There would be no change in the 
number of days that Windy Gap pumping causes flows to be near the CWCB 
minimum in May and June due to the WGFP alternatives.  Section 3.5.2.6 of the 
FEIS was revised to indicate the number of years during the study period that 
Windy Gap diversions would increase the number of days near the CWCB 
minimum.   
 
The WGFP would not increase the incidence of dry-year conditions or prolong 
drought conditions.  Windy Gap diversions during below-average years or in the 
year following a drought typically do not change with additional firming storage 
online.  The Windy Gap Project is able to divert water in below-average years and 
wet years following dry years because there is typically storage space available in 
Granby Reservoir.  In years when there is sufficient storage space in Granby 
Reservoir, there would be no difference in the amount of Windy Gap water 
diverted.  In those types of years, the same amount of Windy Gap water would be 
diverted under the Proposed Action as existing conditions; however, the 
Participants’ Windy Gap water would be stored in Chimney Hollow Reservoir as 
opposed to Granby Reservoir.  For example, there is no difference in Windy Gap 
diversions between the Proposed Action and existing conditions in 1965 (wet year) 
following two dry years (1963 and 1964), in 1978 (wet year) following 1977 (dry 
year), and in 1982 (above-average year) following 1981 (dry year).  Although 
there would be additional Windy Gap water diverted under the Proposed Action in  
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1957, which is a wet year following a drought period, the additional diversions 
would not cause Colorado streamflows to drop to dry year conditions.  For 
example, under the Proposed Action, an additional 32,420 AF would be diverted 
in July 1957 compared to existing conditions; however, flows below Windy Gap 
would still be considerably higher than 90 cfs.  The most significant additional 
diversions under the Proposed Action occur in wet years following wet years, or 
wet years following average years, which would not increase the incidence of dry-
year conditions or prolong drought conditions.   
 
Table 3-32 in the FEIS shows that larger flows, ranging from bankfull flows (0.8 x 
1.5-yr flow to 2-yr flow) to 25-year flows would continue to occur under the 
alternatives.  This table provides information on when the various high flows 
would occur during the year, the magnitude of the flows under the different 
alternatives, and the frequency and duration of such flows.  Aquatic ecosystems in 
rivers with a snowmelt-based hydrograph are maintained by the change in flow 
throughout the year.  River channels and the resulting aquatic habitat are created 
and maintained by the flows that occur during snowmelt runoff.  In general, flows 
that occur every 2 years maintain the channel characteristics, while high flows that 
occur less frequently create new habitat.  The peak flow magnitudes and 
recurrence intervals are similar between existing conditions and the Proposed 
Action (Table 3-32).  As such, the ecosystem functions that depend on high flows 
are not expected to change. 
 
262.  See response to Comment No. 261 regarding reductions in peak flows and 
increases in the frequency that low-flow periods would occur during the 47-year 
study as a result of WGFP alternatives.   
See response to Comment No. 261 regarding effects to aquatic environment. 
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263.  See response to Comment No. 261 regarding the reduction in peak flows due 
to WGFP alternatives.   
 
The analysis of bed materials and movement showed that the required periodic 
flushing flow of 450 cfs should be sufficient to transport fine sediments (2 mm or 
finer) and maintain spawning substrate, macroinvertebrate habitat.  Table 3-32 
shows that flows exceeding 450 cfs (channel maintenance flows) would continue 
to occur under the alternatives, as would flows ranging from 510 to 6,520 cfs 
(bankfull flow to the 25-year flow).  A recent evaluation was completed of 
available streamflow vs. shear stress data at the Breeze station, a riffle site located 
downstream of the confluence of the Williams Fork.  This analysis provides a 
generalized relationship between sediment mobilization and Colorado River 
streamflows.  The results showed that fine sediments (sand, 2 mm or finer) would 
be mobilized at this riffle site at flows of less than 50 cfs.  Fine gravel (8 mm) 
would require a flow of 200 cfs, medium gravel (16 mm) would require a flow of 
about 400 cfs, and coarse gravel (32 mm) would require a flow of about 850 cfs to 
be mobilized.  In Ward’s 1981 study, his results at four locations from below 
Windy Gap to above the Blue River showed that fine sediments (sand, 2 mm or 
finer) would be mobilized at discharges ranging from 140 to 240 cfs (depending 
on location, with the highest flow at the lowest site above the Blue River).  The 
flow duration curve for Hot Sulphur Springs shows almost no changes in flows of 
150 cfs or less, and for Kremmling shows almost no changes at flows of about 
1,000 cfs or less.  Sufficient channel maintenance flows would be available to 
support riparian functions.   
If the comment on algae refers to diatoms like Didymo, there is no consensus on 
conditions for this naturally occurring species.  Unfortunately, there is a lack of 
basic biological and ecological knowledge for this organism (Spaulding and 
Elwell 2007).  It thrives under a wide range of freshwater conditions – both 
hydrological and chemical (Spaulding and Elwell 2007), although it is commonly 
reported that it prefers streams with low phosphorus and low mean discharge 
(Miller et al, 2009; Kirkwood et al. 2007).  Spaulding and Elwell (2007) found no 
relation between water velocity and visual biovolume indices.  Discussion on 
sediment transport was added to Section 3.7.2.3 of the FEIS. 
 
264.  The habitat time series analysis is based on the seasonal habitat occurrence 
when the species or life stage of interest is present in the stream.  Therefore, the 
percent of time available refers only to times when the life stage and species being 
evaluated would be present in the river.  Tables were revised in Section 3.9.2 of 
the FEIS that show the year-round change in habitat. 
 
265.  The species and life stages evaluated were determined during the discussions 
with CDPW at the initiation of the study.  Since the physical habitat model does  

F-110



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
 

266 
 
 
 
267 
 
 
 
 
 
 
 
 
 
268 
 
 
 
 
 
 
269 
 
 
 
 
 
 
 
270 
 
 
 

not simulate the dynamic change in the streambed, spawning habitat can be 
indirectly evaluated by the sediment transport parameters, which were used in this 
evaluation.  The sediment transport capacity for spawning substrates are the same 
for existing conditions and the Proposed Action, and both have sufficient sediment 
movement to refresh spawning areas.   
 
266.  Daily flows were used for the aquatic habitat evaluation as stated in the 
Methods section (Section 3.9.2.2 of FEIS).  Additional tables were generated to 
clarify the seasonal changes in habitat and are shown in Section 3.9.2 of the FEIS.  
The y-axis of the new graphs show the percent change for the time-step shown on 
the x-axis.   
 
267.  The IFIM was developed as a tool to compare flow alternatives, not as a 
method to develop explicit flow recommendations based on WUA alone.  The 
comparisons are made between flow regimes, both hydrologic and management.  
The daily flows that were used for the analysis are based on both hydrologic year 
types and management alternatives.  This approach has been used by other 
applications of IFIM, including those by the USGS and USFWS.  Long periods of 
daily records do not allow the analysis of typical conditions, but rather can result 
in a broad band of continuous habitat traces without a distinct difference between 
alternatives.  To get a more discrete characterization, year types are used, as was 
the case for the WGFP.   
 
268.  Multiple types of analyses were used for the assessment of impacts to aquatic 
resources.  These include hydrology (including peak flows), sediment transport, 
water quality, two-dimensional hydraulic modeling, and habitat modeling.  The 
syntheses of these analyses are presented in the Aquatic Resources Technical 
Report and the FEIS.  Based on those multiple methods, the peak flows are shown 
to continue to maintain the channel form, maintain sediment transport for 
spawning habitat and benthic invertebrate habitat health, have dissolved oxygen 
levels for healthy fish and macroinvertebrate populations, maintain base flow 
conditions for existing conditions and the Proposed Action, and maintain the 
current benthic macroinvertebrate habitat.   
 
269.  The analysis used several metrics to analyze impacts to aquatic resources 
(see response to Comment No. 268).  The FEIS was edited to clarify the use of 
multiple analyses. 
 
270.  See response to Comment Nos. 268 and 269. 
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271.  See response to Grand County comment No.125.  Please see Section 3.8.4 of 
the FEIS for a description of temperature mitigation.   
 
 
 
 
 
 
 
272.  See response to Comment No. 271.  The dynamic model accounts for an 
extended low-flow period. 
 
 
 
 
273.  See response to Grand County comment No. 261 and 125. 
 
 
 
274.  Additional mitigation measures were defined and developed to reduce or 
offset the potential impacts from implementation of the proposed project from 
those present in the DEIS.  Mitigation measures and the effectiveness of those 
measures are described for each resource in Chapter 3—Environmental 
Consequences.  An updated summary of mitigation measures also is included in 
Section 3.25 of the FEIS.  The Subdistrict developed a Fish and Wildlife 
Mitigation Plan (FWMP) in accordance with the requirements of CRS 37-60-122.2 
(FEIS Appendix E), which includes mitigation of temperature effects in the 
Colorado River. 
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275.  Additional analyses were completed with the data from the aquatics habitat 
modeling.  An additional table was added to the aquatic impact discussion in 
Section 3.9.2.3 to show the seasonal changes in habitat by alternative.   
 
 
 
 
276.  Additional discussion of the stream ecosystem, including peak flows, 
sediment transport, water temperature, and habitat was added to Section 3.9.2.3 of 
the FEIS. 
 
 
 
 
277.  See response to Comment No. 276.  See FEIS Section 3.9.2.3. 
 
278.  See response to Comment No. 67. 
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279.  The existing conditions include other past and present water projects.  The 
cumulative effects assessment includes the combined impact of all past, present, 
and reasonably foreseeable future actions with the alternatives evaluated in the 
FEIS.  The appropriate comparison for the WGFP is the comparison of existing 
conditions with expected future conditions. 
 
 
 
 
 
280.  The area of potential effect may vary among the resources, depending on the 
likely area of impact.  Because hydrologic impacts of the WGFP on the Colorado 
River diminish below the Blue River confluence, measurable impacts to aquatic 
resources are unlikely farther downstream.  The Aquatic Resource section of the 
DEIS includes an analysis of impacts to habitat downstream of the Blue River 
confluence.  Results of the analysis of impacts to fish habitat for the below the 
Blue River location are indicative of likely impacts for several miles below the 
Colorado River.  Those impacts are displayed in Tables 3-90 and 3-91 in the 
DEIS.  The analysis did not assume that the Blue River would “buffer the effects 
of WGFP” rather, the proportion of flow affected by WGFP to the total flow in the 
Colorado River downstream of the Blue River is small and, thus, effects to aquatic 
habitat diminish downstream.   
 
 
 
 
 
281.  Table 30 in the Aquatic Resource Technical Report shows the reach 
variables and changes in each reach.  The site selection process followed the 
guidelines in the IFIM analysis.   
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282.  Several sources of errors can affect the IFIM modeling.  These include errors 
in the field measurements and model errors.  For this analysis, a threshold of 15% 
change was used as the level above which impacts to aquatic habitat were 
considered to have effects.  Other investigators in Oregon and Washington have 
also used this threshold level (Instream Flow Council 2008 – Short Course - What 
About Those High Flows have used this threshold level? Environmental Flow 
Requirements for High Flows on Streams and Rivers, Moderator: Alan Wald, 
Washington Department of Fish & Wildlife, October 6, 2008).  The rationale for 
selecting a threshold level is based on the errors associated with field 
measurements and the error within the habitat models.   
 
283.  No physical changes such as new dams or diversions are part of the WGFP 
on the Colorado River.  As such, the existing features for the WGFP and all other 
structures on the river that impact aquatic resources would continue to have the 
same level of impact. 
 
284.  Section 3.9.2.3 of the DEIS and FEIS discuss the relationship between the 
0.6 mg/l reduction and the 5.0 mg/l level. 
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285.  Mitigation measures are included in the FEIS that will offset the anticipated 
additional nutrients that would be added to the Three Lakes system as a result of 
the WGFP.  Also see responses to Grand County comments No. 137 and 138.  
Current and predicted ammonia and nitrate concentrations are well below the 
standards (see Table 2 in the Stream Water Quality Technical Report and Section 
3.8.2.4 in the FEIS). 
 
286.  See response to comment No. 197. 
 
287.  Potential effects to Colorado River endangered fish species are addressed in 
Section 3.13 of the FEIS. 
 
288.  Macroinvertebrate communities in snowmelt-dominated rivers have evolved 
to persist with the general shape of the hydrograph.  Further, most 
macroinvertebrates in snowmelt rivers have evolved to avoid runoff.  This is 
accomplished by being very small (egg or early instar), or out of the water (adult 
phase).  Many of the species in the Colorado River have one complete life cycle 
per year and deposit their eggs in spring or summer.  Either fall or spring sampling 
is typical to obtain information regarding the invertebrate community structure.  
The September sampling date is a time when field conditions are safe and the 
specimens are of a size that is more easily identified to the species level than 
earlier in the year.  The number of species that can be identified directly influences 
macroinvertebrate metrics.  The population metrics are expected to be different 
during July and September mainly due to the inability to capture and identify the 
species in July. 
 
289.  These are absolute values that depict the range of tolerance or optima that 
apply to each life stage.  The time increment varied by study. 
 
290.  The basis for the statement regarding management actions comes from 
general fishery principles and specific studies conducted by CDPW in the 1970s 
and 1980s.  There is a large body of literature on the effect of restrictions to 
harvest limits and types of tackle.  In general, when harvest limits are enforced or 
no harvest is allowed (such as catch and release), fish populations increase.  
Examples of catastrophic events are provided on page 13 of the Aquatic Resource 
Technical Report. 
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291.  There were 14 species native to the upper Colorado Basin prior to European 
settlement.  The only native trout in the upper Colorado River was the Colorado 
River cutthroat trout. 
 
292.  The locations are provided in Table 3 of the Stream Water Quality Technical 
Report (ERO and AMEC 2007). 
 
293.  See responses to Grand County comments No. 10 through 14. 
 
294.  Flows below Granby are modeled as they are stated in the 1961 Principles.  
The 1961 Principles allow for reductions dependent upon the forecasted inflows to 
the Three Lakes System as discussed in paragraph (3) of the 1961 Principles.  
 
295.  The FEIS reports the Gold Medal designation. 
 
296.  These minimum flows are held by CWCB and, as stated in the statute, 
protect the environment to a “reasonable degree.”  Reclamation assumes the 
specified flows were derived with the techniques specified by CWCB and, 
therefore, are appropriate minimum flows.  The flows below Granby were derived 
following a study and report by the Fish and Wildlife Service and a decision by the 
Secretary of the Interior in accordance with the requirements of Stipulation l in 
Senate Document 80.  The WGFP would not change the minimum flow 
requirements below Granby Reservoir or Windy Gap.  The habitat analysis, using 
daily flows, evaluated the effects of flows that result from WGFP compared to 
existing conditions, which included maintaining existing bypass flows  
 
297.  The sources of data varied by collection and where possible, the same 
metrics are displayed.  In instances where the metrics differ, the data were not 
available to convert to a common metric. 
 
298.  Both Willow Creek and the Colorado River were segmented according to 
standard IFIM protocols.  The focus of the invertebrate sampling was the effects of 
the WGFP, which is the reason for the selection of the sampling sites.  The May 1 
sample in Willow Creek was collected at a time when the majority of the expected 
taxa were susceptible to capture and large enough for accurate identification.  The 
same applies to the fall sample for the Colorado River.   
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299.  Irrespective of the sucker population in each lake, Granby and Shadow 
Mountain Reservoirs and Grand Lake each provide recreational fishing 
opportunities as stated in the report.  The reason for this statement is unclear since 
most other large mountain lakes and reservoirs have similar population levels of 
suckers.  The tables do not present population levels.  Many factors can affect the 
sampling results.  CDPW data was used to show the species present, not to infer 
population dynamics. 
 
300.  The statement attributing lower whirling disease pathogens comes from Mr. 
Barry Nehring of CDPW.  The FEIS was edited to note the source of that 
statement.  The lower number of pathogens may be, in part, due to a shift in the 
species composition of tubifex worms in Windy Gap Reservoir.  In a presentation 
made on the Colorado River fishery, Jon Ewert, CDPW biologist, stated that the 
nonhost tubifex species was becoming more prevalent in the reservoir and was 
part of the reason for the lower incidence of whirling disease pathogens (Jon 
Ewert, CDPW, July 14, 2009).   
 
301.  See response to Comment No. 287. 
 
302.  Available data for fish populations was acquired from CDPW.  No Colorado 
River cutthroat trout were reported in CDPW data.  The decline in Colorado River 
cutthroat populations is primarily from the introduction of nonnative salmonids 
and is unrelated to the WGFP.  See response to Comment No. 291. 
 
303.  Daily flows were used in all habitat analyses.  Figures of average hydrology 
were added to Section 3.9.2.3 of the FEIS for the Below Windy Gap and Above 
the Blue River reaches to illustrate how the daily data were used in the habitat 
analysis. 
 
304.  The site selection process followed the guidelines in the IFIM literature.  
Table 30 in the Aquatic Resource Technical Report shows the reach variables and 
the changes in each reach.  The final site selection was completed in conjunction 
with CDPW at the initiation of the study.  The sites are representative. 
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305.  FEIS Section 3.9.2.3 was edited to clarify the use of the hydrology and 
habitat data.   
 
 
 
306.  The figure depicts the study area as the data were applied.  The habitat sites 
represent longer reaches than the hydrology data.  The hydrology data were 
derived from hydrology locations that were representative of homogeneous 
hydrology.  A field map would have the same schematic appearance. 
 
 
307.  See response to Comment No. 290.   
 
 
 
 
 
 
308.  The discussion of the threshold for impact analysis was added to the Section 
3.9.2.2 of the FEIS.  Also, see response to Comment No. 282. 
 
 
 
 
 
309.  Daily flows were modeled and the data incorporated into the FEIS. 
Predicted worst-case stream temperatures for July 25 for the Colorado River 
downstream for 45 miles are shown in the figures in Section 3.8.2.4 of the FEIS.  
Grand County water temperature data for the Lone Buck site in 2007 was 
presented in Figure 3-29 of the DEIS.  WGFP diversions are projected to increase 
stream temperature downstream.  Effects of the WGFP on temperatures 
downstream of Windy Gap Reservoir were further evaluated with a dynamic 
temperature model as described in Section 3.8.2 of the FEIS.  The Fish and 
Wildlife Mitigation Plan developed by the Subdistrict in accordance with CRS 37-
60-122.2 includes measures to minimize temperature standard exceedances 
associated with the WGFP.  There is no data to show that the condition factor of 
any trout species during summer in this reach of the river is affected by water 
temperature. 
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310.  The appendices with additional supporting data for West Slope impacts are 
cited and included in the revised Aquatic Resource Technical Report. 
 
 
311.  A report that documents conditions in 1951 is not appropriate for use in 
2008; however, we understand that Grand County has completed studies in 2007 
for the Colorado River between Granby and Windy Gap Reservoir.  The Grand 
County SMP is discussed in the FEIS, but the SMP had different objectives than 
the WGFP EIS.  The statement regarding the shift in habitat was referring to a 
spatial change for the location of available habitat within the river channel due to 
changes in depth or velocity. 
 
 
312.  Since this is a “Technical Report,” the data are presented in the usual format 
for this type of analysis.  Daily flows were used for the habitat analysis.  The 
WGFP Aquatic Resource Report (Miller 2010) was revised to provide additional 
analysis of impacts to aquatic habitat.  The results are included in Section 3.9.3 of 
the FEIS. 
 
 
 
313.  The maximum changes in habitat values for the proposed action occur at a 
time of year when there is much more habitat available than during the fall and 
winter when the lowest amount of habitat occurs.  For example, see Figures 83 and 
85 for juvenile rainbow trout.  
 
 
 
314.  The summary tables were revised in the FEIS to note positive or negative 
changes.  The data were generated from daily flows and then adjusted for the 
yearly recurrence.  All life stages modeled are presented in the table.  There are no 
changes to flow in dry years; therefore, there is no change in habitat.  The 
narrative in Section 3.9.2 of the FEIS was edited to reflect the revisions to the 
tables.  The data presentation was changed to a seasonal analysis rather than the 
exceedance values presented in the DEIS.   
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315.  Daily flows were used in the analysis.  See additional tables and discussion 
in Section 3.9.2.3 of the FEIS that show the duration of changes in habitat. 
 
 
 
316.  The general literature regarding fish ecology and trout life history were 
relied on for the statement.   
 
 
317.  The population present at the time of any decrease or increase could be 
effected; however, the duration of the increase or decrease also must be 
considered.  Additional analyses were completed using the same data set to show 
the duration of the change in habitat.  Those analysis were included in Section 
3.9.2.3 of the FEIS and  the Aquatic Resource Technical Report.   
 
 
318.  See response to Comment No. 317. 
 
 
 
 
 
 
 
319.  The analysis was based on daily flows not monthly flows.  The effects of 
reasonably foreseeable actions were not segregated in the analysis.  See the 
additional discussion added to Section 3.9.3 in the FEIS. 
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320.  See response to Comment No. 319. 
 
321.  The affected environment for all resource evaluations is based on existing 
conditions at the time the reports were written.  Existing conditions reflect past 
actions, such as the Windy Gap Project, which was completed in 1985, and other 
actions since that time.  Existing conditions, as well as the No Action Alternative, 
provide the baseline for comparison of the incremental impacts of the Proposed 
Action and other alternatives.   
To provide a consistent comparison of the impacts of the alternative actions, the 
cumulative effects analysis uses the same baseline (existing conditions and No 
Action) as the direct effects analysis.  The cumulative effects analysis includes the 
effects of the alternative WGFP actions added to existing conditions, which reflect 
past actions, plus the incremental effects from identified reasonably foreseeable 
actions.  The cumulative effects evaluation represents what the environment would 
look like in the future if all of the reasonably foreseeable actions are implemented 
along with one of the WGFP alternatives.   
 
322.  The analysis used daily flows. 
 
323.  The analysis used daily flows. 
 
324.  There are many factors that could control or curtail the spread of whirling 
disease.  Whirling disease in particular is widespread across Colorado and has 
resulted in the loss or substantial reduction of rainbow trout populations in most of 
the state’s rivers.  The CDPW is actively researching ways to counteract whirling 
disease within the river systems, including stocking alternate species that are less 
susceptible to whirling disease.  See also response to Grand County Comment No. 
300.  Given the complexity of the problem and the lack of a specific cause-and-
effect relationship, we have tried to address the expected changes qualitatively 
based on the best available data. 
 
325.  The range of habitat and flow is presented in the figures.  The habitat 
function applies to the reach of stream it represents.   
 
326.  The habitat time series translates the habitat flow function to habitat over 
time using the daily hydrology.  The results displayed in the habitat time series 
graphs and tables incorporate the impacts on a daily basis.   
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327.  See response to Comment Nos. 328 through 339.  
 
328.  See response to Comment No. 348.  
 
329.  A discussion of the delta located in Grand Lake at the east end of the channel 
is included in the revised FEIS.  It is very difficult to quantitatively describe the 
factors influencing the development of this delta given the existing problems with 
sediment in Shadow Mountain Reservoir.  While it is possible that the Farr 
pumping contributes to the formation of the delta, there is insufficient information 
to determine the cause of the delta. 
 
330.  Construction of the Jasper East Reservoir would directly affect individual 
properties that may be subject to acquisition for reservoir construction and 
operation.  Most of the reservoir site is owned by the Subdistrict and Reclamation.  
As pointed out in the Socioeconomics section of the DEIS, construction of Jasper 
East Reservoir may result in beneficial effects to nearby private property if 
recreation is developed at that site.  
 
331.  As described in the Recreation section of the DEIS, none of the proposed 
alternatives would affect water levels at Grand Lake and, therefore, would not 
result in any changes to recreation activities or opportunities.  Nutrient mitigation 
measures, as summarized in Section 3.25 of the FEIS, would address water quality 
impacts to the Three Lakes system as a result of the WGFP and any associated 
impacts to recreation. 
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332.  The Aquatic Resources section of the FEIS discusses impacts to fish.  The 
Subdistrict developed a Fish and Wildlife Mitigation Plan (FWMP) in accordance 
with the requirements of CRS 37-60-122.2 (FEIS Appendix E) to address impacts 
to aquatic resources.  The FWMP is a component of the mitigation and 
environmental commitments described in the FEIS (Section 3.25). 
 
333.  The focus of the socioeconomics analysis is on the water-based recreation 
activities of fishing and boating because those activities are where the majority of 
effects are likely to occur.  Proposed nutrient, temperature, and other aquatic 
resource mitigation measures, as summarized in Section 3.25 of the FEIS, would 
reduce the potential for adverse economic effects. 
 
334.  As noted in the preceding response, the socioeconomics analysis specifically 
focuses on water-based recreation, including the affected environment and future 
impacts.  There is no evidence that there would be insufficient water for future 
Grand County growth because of the WGFP or other reasonably foreseeable 
projects.  In the 1980 Agreement Concerning the Windy Gap Project and the 
Azure Reservoir Power Project, the Subdistrict subordinated its Windy Gap 
decrees to all present and future in-basin irrigation, domestic, and municipal uses, 
excluding industrial uses, on the Colorado and Fraser rivers and their tributaries 
above Windy Gap Reservoir. 
 
335.  The Visual Quality section of the DEIS includes discussion on effects to 
scenic quality under the alternatives. 
 
336.  The DEIS evaluated the hydrologic effects for a 47-year period or record that 
included a range of average, wet, and dry conditions.  In addition, the EIS 
provided an analysis of impacts to water quality, aquatic life, and other resources 
under minimum instream flow of 90 cfs allowable below Windy Gap Reservoir.  
The DEIS provided an analysis of storage in Granby Reservoir and effects to 
resources under a series of dry years that would lower the reservoir level.  Both of 
these analyses were provided in Section 3.5.2.6 of the DEIS. 
 
337.  Kremmling does not get its water supply from the Colorado River.  Hot 
Sulphur Springs has a right to divert 3.34 cfs of water from the Colorado River 
that is senior to the Windy Gap diversion rights.  Colorado water law states that 
Windy Gap cannot impair Hot Sulphur Springs’ more senior water right to divert 
this water.  Evaluating future water supplies for these towns is beyond the scope of 
the Proposed Action.  
 
338. Water and wastewater facilities on the Fraser River would not be affected by 
the WGFP.  However, proposed nutrient mitigation would likely improve water  
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quality in the Fraser and Colorado rivers.  The Kremmling WTP is not located on 
the Colorado River and its WWTP does not discharge to the Colorado River.  Hot 
Sulphur Springs’ WTP diversion and WWTP discharge are located on the 
Colorado River.  The original Windy Gap project provided the Town of Hot 
Sulphur Springs $150,000 to improve their WTP and $270,000 to improve their 
WWTP.  A discussion of impacts to the Hot Sulphur Springs’ WTP and WWTP is 
included in a new subsection in (Section 3.8.2.4 of the FEIS). 
 
339.  Water supply in the Fraser River basin would not be affected by the WGFP.  
See response to Comment No. 337 on Kremmling’s and Hot Sulphur Springs’ 
water supply. 
 
340.  See response to Comment Nos. 341 through 344. 
 
341.  The effects of construction of a reservoir and related facilities construction 
on private property and businesses is discussed in the Socioeconomics section of 
the FEIS.  With respect to impacts on serenity, possible temporary reductions in 
property values due to noise, traffic, and disturbances are described in the 
Socioeconomics section.  Noise impacts are discussed in Section 3.17 of the FEIS. 
 
342.  See response to Comment No. 404.   
 
343.  We were unable to find any information to quantify the incremental impacts 
on recreation and visitation from changes in water surface area, clarity, and water 
quality for a high elevation western water storage reservoir where water levels 
fluctuate widely like Granby Reservoir.  The literature referenced in the comments 
pertains to natural lakes in Maine or reservoirs devoted to multiple purposes in the 
Southeast United States.  Moreover, recreation and visitation during extended 
droughts when Granby Reservoir would be at low levels also are impacted by fire 
restrictions, high temperatures (Brad Orr, USFS 2008), or other factors such as 
sparse upland vegetation that are unrelated to water level.  Proposed mitigation 
measures for the Preferred Alternative in the FEIS (Section 3.25), including 
modification of prepositioning to maintain higher water levels in Granby 
Reservoir and nutrient mitigation to offset nutrient loadings to the Three Lakes, 
would reduce the potential for recreation and socioeconomic impacts. 
 
344.  As described in response to Comment No. 343, proposed modifications in 
prepositioning and nutrient mitigation would reduce the potential for any 
measurable impacts to real estate values near the Three Lakes that might be 
attributable to the WGFP. 
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345.  Effects were quantified where data on use and impacts are available.  Effects 
of the proposed alternatives on recreation experiences and aesthetics is 
qualitatively described wherever possible, recognizing that these effects vary 
widely by individual user.  As described in the Aquatic Resources section, 
projected effects to fish habitat are not anticipated to translate to a loss in fishing 
opportunities or fishing success.  Measures in the Fish and Wildlife Mitigation 
Plan (FEIS Appendix E) would reduce aquatic resource impacts. 
 
Reductions in preferred boating flows and boating days are described in the 
Recreation and Socioeconomics sections.  This analysis focuses primarily on 
commercial boating, for which baseline use data exists. 
The DEIS correctly states that hydrological changes are unlikely to adversely 
impact sport fishing under any alternative, and that changes to the visual quality of 
the Colorado River would not be discernable to most viewers.  It is therefore 
reasonable to assume that the proposed hydrological changes would not affect 
private development along the Colorado River. 
See response to Comment No. 344 regarding impacts on property values. 
 
346.  See response to Grand County Comment No 38. 
 
347.  See response to Comment Nos. 365 and 373.  Relevant socioeconomic data 
are provided in the Socioeconomics section of the FEIS, and qualitative 
descriptions are included where data are not available.  
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348.  See response to Bar Lazy J Guest Ranch (Letter No. 1052) Comment No. 3.  
 
349.  See response to Comment No. 365. 
 
 
350.  All of the water bodies mentioned in the comment are considered in the 
visual quality analysis.  However, the analysis does not attempt to correlate visual 
quality levels with visitor behavior. 
 
351.  There is not sufficient economic information available to evaluate impacts on 
particular communities; thus, countywide results are reported.  An explanation was 
added to Section 3.22.2.2 (Method for Effects Analysis) in the FEIS explaining 
that countywide effects may be concentrated in particular communities or areas 
within the county.  See response to Comment No. 344 regarding property values.   
 
352.  See response to Comment No. 7. 
 
 
 
353.  The analysis of resource impacts used the best hydrologic data available to 
access impacts.  For some resources, such as aquatics, recreation, and water 
quality, daily hydrologic data were used; and for other resources, such as lake 
recreation, average monthly reservoir content was a reasonable measure of 
changes in lake storage.  Table 3-4 was added to the FEIS to indicate how 
hydrologic data was used for resource evaluations. 
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354.  While Reclamation NEPA policy and guidance uses a comparison of the 
action alternatives with the No Action Alternative, the FEIS provides data for 
alternatives comparison of action and no action alternatives with existing 
conditions.  The No Action Alternative presents what WGFP Participants would 
do if Reclamation does not allow the proposed connections to C-BT facilities.  For 
most Participants, this includes continuing to take Windy Gap deliveries and 
increasing those deliveries as water demand increases within the capacity of the 
existing Windy Gap Project facilities and available storage in Granby Reservoir.  
One Participant would drop out of the WGFP.  The City of Longmont would 
pursue enlargement of Ralph Price Reservoir to store its Windy Gap water.  While 
there is no guarantee that enlargement of Ralph Price Reservoir would acquire all 
of the regulatory authorizations, it is reasonable action for the City of Longmont, 
and no fatal flaws were discovered in review of this alternative in the WGFP EIS.  
The majority of the hydrologic impacts, including increased Windy Gap diversions 
under the No Action Alternative come from WGFP Participants increasing their 
deliveries, which they can currently do without any infrastructure changes or 
additional authorizations or approvals from Reclamation.  It is unreasonable to 
assume that Windy Gap diversions would remain status quo under the No Action 
Alternative. 
 
The NEPA process does not isolate and evaluate separately the effects of previous 
actions, except to the extent they are part of the cumulative effects. 
 
355.  Direct land use effects would be limited to the locations of new constructed 
facilities, and associated transportation corridors.  The effects of construction of a 
reservoir and related facilities construction on private property and businesses are 
discussed in the Socioeconomics section of the FEIS.  See response to Comment 
Nos. 343 through 345 regarding indirect effects to lakeshore or riverbank 
properties, or Comment No. 328 regarding agricultural water uses. 
 
356.  See response to Comment No. 31. 
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357.  The potential transportation impacts to adjacent lands are described in the 
Land Use section, including the effects of facility construction, and potential long-
term traffic increases if recreation facilities were developed. 
 
358.  The cumulative loss of agricultural and undeveloped land due to planned 
future developments near the Jasper East and Rockwell Reservoir sites is 
discussed in Land Use, Section 3.18.  Section 2.8.2.2 describes reasonably 
foreseeable future land use near alternative reservoir sites.  Construction of major 
reservoir facilities and large development projects in Grand County are subject to 
Special Use Review and other land use regulations, which could affect the amount 
or character of development. 
 
359.  See response to Comment No. 404.  
 
 
360.  See response to Comment No. 348. 
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361.  See response to Comment No. 345. 
 
 
362.  See response to Comment No. 341. 
 
363.  See response to Comment Nos. 343 and 344 regarding impacts of Granby 
Reservoir water levels on property values, water clarity, and water quality. As 
described in the Recreation section, none of the alternatives would affect water 
levels at Grand Lake.  See response to Comment No. 329 regarding water quality. 
Granby Reservoir water levels have fluctuated widely in the past and would 
continue to do so in the future.  It is reasonable to assume that a 6 percent 
reduction in surface area in a water storage reservoir that regularly fluctuates under 
existing conditions would not noticeably affect recreation use or the quality of the 
recreation experience.  Additional information has been added to Section 3.19.2.4 
of the FEIS to better correlate severe drawdowns during consecutive dry years 
with reservoir surface area.  Dry years and low water levels have occurred in the 
past and would continue to occur in the future.  The mitigation measures proposed 
by the Subdistrict would maintain higher water levels in Granby Reservoir and 
offset nutrient loading to the Three Lakes, minimizing potential impacts to nearby 
real estate values. 
 
364.  See response to Comment No. 345. 
 
365.  See response to Comment No. 30.  
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366.  Based on the results of the Aquatic Resources analysis and proposed 
temperature, nutrient, and other mitigation (FEIS Section 3.25), the WGFP is not 
expected to adversely affect the Colorado River fishery.  It is not clear from the 
Grand County SMP how angling flows were derived.  
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The Grand County SMP was reviewed during preparation of the EIS.  Our 
understanding is that the objective of the SMP was to develop recommendations of 
preferred streamflow regimes to support stream health for aquatic habitat and other 
nonconsumptive water uses, as well as the flow regimes necessary to support 
water use requirements for irrigators, municipalities, industry, and recreation.  The 
focus of the EIS was to evaluate and disclose the anticipated environmental effects 
of the alternatives.  Where adverse effects were identified, mitigation measures 
were identified to offset or minimize those impacts.  The mitigation measures 
developed for the WGFP are linked to identified project impacts and may not 
necessarily meet the target recommendations included in the SMP.  However, 
mitigation measures included in the FEIS such as reductions in nutrient loadings to 
the Colorado River and Three Lakes and measures develop in the Fish and 
Wildlife Mitigation Plan (FEIS Appendix E) would help meet some of the goals of 
the SMP.  After review of the Grand County SMP and additional conversations 
with BLM staff, the preferred flow ranges for boating were changed and simplified 
to use a preferred flow of 850 to 1,250 cfs in Gore Canyon and 1,100 to 2,200 cfs 
at Pumphouse.  The FEIS includes these changes. 
 
367.  See response to Comment No. 10. 
 
 
 
368.  There are no anticipated adverse impacts to fishing in Grand County, as a 
result of the WGFP, under any of the alternatives (see response to Comment Nos. 
345, 365, and 366).  Thus, there would not be any economic impacts from a loss of 
fishing.  In terms of the affected environment, the 2008 BBC estimates for the 
economic impacts of fishing is included in Section 3.22.1.7 of the FEIS.  The 
Subdistrict in cooperation with the Colorado Division of Parks and Wildlife 
developed a Fish and Wildlife Mitigation Plan in accordance with the 
requirements of CRS 37-60-122.2 to address stream temperature and aquatic 
habitat impacts.  Nutrient mitigation measures also would improve water quality in 
the Fraser River, Willow Creek, and Colorado River. 
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369.  The analysis of potential effects on Granby Reservoir and other reservoirs 
focuses on the magnitude of impact (change in water levels) and the effect on 
boating accessibility (boat ramp elevations).  Specific visitor surveys to ascertain 
the behavioral impact of these changes was not pursued because of: a) the 
relatively small anticipated impacts on reservoir recreation in most years, and b) 
the likely finding that most users prefer higher water levels is intuitive and is 
supported by existing studies (such as Smith and Hill 2000).  In the absence of 
existing visitor use data at these reservoirs, additional qualitative information 
would not be sufficient to draw quantitative conclusions about the potential 
changes to the number of users/visitors. 
 
As a result of operation of the C-BT Project, Granby Reservoir water levels have 
fluctuated widely in the past and would continue to do so in the future.  In addition 
to low water levels, campfire restrictions in the Recreation Area are a deterrent for 
visitors, which is often the case when water levels are down in dry periods.  
Excessive rain or extreme temperatures during the summer season also may deter 
visitors from Granby Reservoir (Brad Orr, USFS 2008; see references in 
Recreation Report).  Granby Reservoir was constructed as a water supply reservoir 
and, therefore, is operated to meet water demands rather than optimize for 
recreation use.  Modified prepositioning would reduce Granby Reservoir 
drawdowns from those described in the DEIS, particularly during dry years.  See 
Section 3.5.4 in the FEIS. 
 
370.  The Gold Medal designation requires that waters with this designation meet 
the minimum criteria of a standing stock of 60 pounds of trout per acre and a 
minimum of 12 quality trout (>14 inches long) per acre.  The current population 
estimates in the Colorado River below Windy Gap are 131 pounds per acre and 51 
fish greater than 14 inches.  Many factors can affect fish density and size including 
habitat and food resources.  Based on the results of the Aquatic Resource analysis, 
food resources are not expected to change as a result of the WGFP, and habitat 
would decrease in some years. 
 
Another factor that can affect fish populations more rapidly is fishery 
management, in particular harvest regulations.  CDOW studies during the mid- to 
late-1970s showed that restricting harvest limits or terminal tackle could result in 
large increases to fish populations in Colorado rivers.  The project proponent or 
Reclamation do not specify fishery management for the Colorado River or the 
reservoirs.  We have assumed that CDOW management of those waters would be 
consistent with management in the recent past.  Therefore, we do not expect that 
the WGFP would alter the Gold Medal designation.  See aquatic resource 
mitigation measures in Sections 3.8.4 and 3.9.4 of the FEIS. 

F-136



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 

371 
 
 
 
 
372 
 
 
 
 
 
 
373 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
371.  See response to Comment No. 45.   
 
 
372.  Potential impacts to land-based recreational activities, including camping, 
hiking, scenic driving, and sightseeing, are described in the Recreation Resources 
Technical Report and in the section on Effects Common to All Alternatives in the 
EIS.  No data currently exist regarding the relationship between water-based 
activities and land-based recreation.  Considering the extensive recreational 
opportunities available in Grand County and the broad cross section of visitors and 
users, the level of study that would be needed to determine the relationship 
between activities is beyond what is necessary to describe the impacts of 
anticipated hydrological changes on river and reservoir recreation.  The direct and 
secondary economic impacts of boating and camping activities are described in 
detail in Section 3.22, Socioeconomics of the FEIS. 
Mitigation measures that modify prepositioning operations to maintain higher 
water levels in Granby Reservoir, particularly during dry years, would reduce the 
potential for negative impacts to recreation activities as a result of the WGFP.  
Water quality mitigation measures that reduce nutrient loading in the Three Lakes 
also would contribute to maintaining aesthetic recreation values. 
 
373.  See response to Comment No. 30.  
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374.  There would be no change to water levels in Grand Lake or Shadow 
Mountain Reservoir; therefore, the economic activities focused on Granby 
Reservoir.  The average reduction of 3 to 6 percent in summer surface area of 
Granby Reservoir is not anticipated to result in large impacts for a water storage 
reservoir that regularly fluctuates under existing conditions.  Dry years and low 
water levels have occurred in the past and would continue to occur in the future.  
The modified prepositioning mitigation measures proposed by the Subdistrict 
would reduce Granby Reservoir water level fluctuations (FEIS Section 3.5.4). 
 
The existing economy around the Three Lakes system has developed despite the 
operation of the C-BT Project and extreme fluctuations in Granby Reservoir 
because of operation of the C-BT Project.  The dominant effect on water levels at 
Granby will continue to be the C-BT Project.  Operation of the WGFP will have 
an incrementally small effect on Granby water levels.  The literature referenced in 
the comments pertains to natural lakes in Maine or reservoirs devoted to multiple 
purposes in the Southeast United States.  We were unable to find any information 
to quantify the incremental impacts on recreation and visitation from changes in 
water surface area, clarity, and water quality for a high elevation western water 
storage reservoir where water levels fluctuate widely, such as Granby Reservoir. 
Similarly, we are not aware of readily available information on the impacts 
specifically related to low Granby Reservoir water levels in 2002 and 2003.  
During drought conditions like 2002, water levels are expected to be lower from 
reduced runoff and as water users tap available storage to meet needs.  That is the 
function of a water supply reservoir.  Windy Gap did not pump any water into 
Granby Reservoir in 2002 because of its junior water rights.  However, Windy 
Gap pumped more than 64,000 AF in 2003, which contributed to higher lake water 
levels. 
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375.  See response to Comment Nos. 10-14,  
 
 
376.  See response to U.S. Forest Service (Letter No. 1127) Comment No. 12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
377.  As described in the Recreation Resources Technical Report, dry year 
reductions in lake elevations under the Proposed Action would affect use of the 
Arapaho Bay boat ramp and the Stillwater boat ramp in September.  Modified 
prepositioning efforts would limit impacts to the Arapaho Bay boat ramp during 
successive dry years.  The FEIS was changed to clarify boat ramp access during 
dry years, and to better describe the frequency and impacts of consecutive dry 
years on boating opportunities for existing conditions and the Proposed Action, 
along with the benefits of modified prepositioning efforts. 
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378.  It is reasonable to assume that a 6 to 7 percent reduction in surface area in a 
water storage reservoir that regularly fluctuates under existing conditions would 
not noticeably affect recreation use or the quality of the recreation experience, 
particularly when compared to the infrequent major reductions (up to 20 percent) 
that have been known to occur during consecutive dry years.  See response to 
Comment Nos. 352 and 353 regarding the rationale for the hydrological model 
study period and the use of monthly values.  See also response to Comment No. 
377.  See Sections 3.5.4 and 3.19.4 in the FEIS on mitigation to maintain higher 
Granby Reservoir water levels. 
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379.  The FEIS has been modified to clarify the effects of successive dry years on 
Granby Reservoir water levels, as well as the benefits of modified prepositioning 
efforts to reduce those effects.  As a result of modified prepositioning, water level 
reductions would be limited to no more than 15 feet in successive dry years under 
the Proposed Action, compared to existing conditions.  See Sections 3.5.4 and 
3.19.4 in the FEIS on mitigation to maintain higher Granby Reservoir water levels.  
 
 
 
 
 
 
 
380.  The DEIS correctly states that hydrological changes are unlikely to adversely 
impact sport fishing under any alternative.  This is based on both the timing of 
flow changes and the results of the Aquatic Resources analysis, which determined 
that the projected effects to fish habitat would not result in a loss of angling 
opportunities or success.  Potential impacts on private fishing lodges have been 
added to the FEIS.  See Sections 3.8.4 and 3.9.4 of the FEIS for mitigation 
measures for aquatic resources. 
 
 
381.  As stated in the EIS Chapter 3, Section 3.9.2.2, daily streamflows were used 
for the impact assessment for aquatic resources.  Monthly flows were not used. 
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382.  There would be no change in WGFP diversions during dry years because of 
the junior nature of the project water rights; therefore, inclusion of additional years 
would not change effects associated with the WGFP. 
 
The development of “preferred flow” and “minimum preferred flow” standards for 
boating on the Colorado River was based on previous studies, published 
guidebooks, and personal communications with raft guides and BLM staff.  After 
review of the Grand County SMP and additional conversations with BLM staff, 
the preferred flow ranges for boating were changed and simplified to use a 
preferred flow of 850 to 1,250 cfs in Gore Canyon and 1,100 to 2,200 cfs at 
Pumphouse.  The Recreation section of the FEIS includes these changes. 
 

F-142



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 

382 
 
 
 
 
383 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
384 
 
 
 
 

 
 
 
 
 
 
383.  See response to Comment No. 382.  Preferred flow ranges have been 
changed and simplified to improve the analysis.  In addition, WGFP cumulative 
effects hydrology modeling of the Moffat Project overstated the decrease in Blue 
River flows by 30,000 AF annually because Denver Water changed their estimate 
of future water demand after the hydrology modeling for the WGFP was 
completed.  Therefore, cumulative impacts to flows for boating in the WGFP FEIS 
are overstated and would be less than described. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
384.  As stated in the DEIS, it is reasonable to assume that streamflow changes are 
not likely to impact boating in reaches where little boating occurs.  Impacts to 
fishing were analyzed based on flow as a component of overall aquatic habitat, as 
described in the Aquatic Resource section. 
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385.  See response to Comment No. 370.  
 
 
 
 
 
 
 
 
 
 
 
 
386.  See response to Comment No. 370. 
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387.  The analysis of boating on the Colorado River is based on changes to 
preferred boating flows using daily flows for the 47-year study period, not average 
monthly flows.  While the cumulative effects of WGFP and other projects would 
result in a decrease in streamflow of up to 25 percent in July, the remaining flow 
(1,313 cfs) would still be above the preferred boating flow for Big Gore Canyon, 
and within the range of preferred flows for the Pumphouse reach.  Under this same 
scenario, the average flow during June (2,002 cfs) would still be well above the 
preferred flow range for Big Gore Canyon, although it would be 24 percent less 
than existing conditions.  Also, see response to Comment No. 382. 
Based on comments and input from the BLM, the preferred flow range for the 
Gore Race is the same as the general boating range: 850 to 1,250 cfs.  The FEIS 
has been changed to reflect this correction.  The Subdistrict remains committed to 
the mitigation measure of reducing diversions during the race in August if flows 
fall below 1,250 cfs.  Given this mitigation commitment and the flows that are 
necessary to support the race, it is reasonable to state that the WGFP would have 
no effect on the Gore Race. 
 
 
 
 
 
 
 
 
 
388.  See response to Comment Nos. 382 and 387 regarding flow ranges.  One of 
the purposes of the Recreation Technical Report is to provide more detailed 
documentation of the resources and potential effects, some of which are not 
repeated at the same level of detail in the EIS.  The average change in number of 
preferred flow days (1,100 to 2,200 cfs) for this reach would be less than 1 day per 
year.  
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389.  The Visual Quality section in both the DEIS and FEIS includes a detailed 
discussion about the visual effects on existing streams and reservoirs based on 
hydrological changes. 
 
 
 
390.  See response to Comment No. 263 regarding moss and algae.  The FEIS 
clarifies that the average monthly changes in river stage is compared to existing 
conditions.  The majority of changes in stream stage would occur at higher flows 
during spring runoff.  Diversions in the summer months when flows are lower 
would be more noticeable.  Proposed mitigation measures (FEIS Section 3.8.4) 
that reduce nutrient loading to the Fraser River, Willow Creek, and Colorado 
River are expected to have a beneficial effect on water quality.   
 
391.  Average monthly streamflows are a reasonable means of characterizing 
anticipated hydrological changes.  The DEIS and FEIS acknowledge the potential 
for visual quality effects on Willow Creek, but it is correct to state that the lack of 
public access (and therefore people who view the resource) would diminish the 
impact. 

F-146



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 
392 
 
 
 
 
393 
 
 
394 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
395 
 
 

 
 
 
392.  See response to Town of Grand Lake (Letter No. 222) Comment No.2.  
 
 
 
393.  See response to Town of Grand Lake (Letter No. 222) Comment No.2. 
 
 
 
394.  The Visual Quality analysis does not speculate on visitor behavior or 
reactions to aesthetic effects.  The potential socioeconomic effects of low lake 
levels are described in greater detail in the Socioeconomics section.  However, 
sufficient information is not available to correlate lower lake levels with visitor 
use and behavior.  See proposed mitigation in Sections 3.5.4 and 3.19.4 describing 
how modified prepositioning would maintain higher water levels in Granby 
Reservoir. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
395.  See response to Comment Nos. 328 through 346.  
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396.  See response to Comment Nos. 328 through 346. 
 
 
 
 
 
 
 
 
 
 
 
397.  See response to Comment No. 348.  The analysis in the Socioeconomics 
section is consistent with the portion of the 2000 EPA Guidelines for Economic 
Analyses that are relevant to NEPA analyses (note that the 2008 version is still a 
draft and is not to be cited according to the EPA).  
 
 
 
 
398.  See response to Comment Nos. 355 through 364.  The Subdistrict would 
comply with state water law.  Also, see the 1980 and 1985 agreements included 
with the water rights decrees for the Windy Gap project.     
 
 
 
 
399.  See response to Comment No. 351.   
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400.  The Cumulative Effects section for Socioeconomics was clarified in the 
FEIS to explain that the quantitative socioeconomic and hydropower impacts were 
calculated using the same methodology as direct effects, based on cumulative 
effects hydrology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
401.  Additional mitigation measures were defined and developed to reduce or 
offset the potential impacts from the proposed project.  Mitigation measures and 
the effectiveness of those measures are described for each resource in 
Environmental Consequences—Chapter 3.  An updated summary of mitigation 
measures also is included in Section 3.25 of the FEIS. 
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402.  See response to Comment No. 348 regarding irrigation ditches and water 
rights, and Comment No. 365 regarding the overall approach to recreation 
analysis.  The Recreation section in the FEIS has been revised to further 
acknowledge private fishing lodges along the Colorado River.   
 
 
 
 
 
 
 
403.  See response to Comment No. 348.  The Subdistrict would comply with state 
water law.  Also, see the 1980 and 1985 agreements included with the water rights 
decrees for the Windy Gap project.     
 
 
 
 
 
404.  The effects of construction of a reservoir and related facilities on private 
property and businesses are discussed in the Socioeconomics section of the FEIS.  
In addition, possible temporary reductions in property values due to noise, traffic, 
and disturbances are described in the Socioeconomics section.  Property tax 
impacts have been added to the Socioeconomics section.  
 
 
405.  See response to Comment No. 403. 
 
 
 
406.  Reclamation and the Subdistrict worked to identify meaningful and 
reasonable mitigation measures to address impacts of the WGFP.  It is 
acknowledged that not all effects of the project would be mitigated.  
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407.  The emphasis of the Recreation analysis on water-based recreation is 
reasonable considering that most of the impacts and the concerns identified during 
scoping are related to boating and fishing.  Potential impacts to land-based 
recreational activities, including camping, hiking, scenic driving, and sightseeing, 
are described in the Recreation Resources Technical Report and in the section on 
Effects Common to All Alternatives in the EIS.  Additional information is 
provided in the response to Comment No. 372. 
 
408.  Potential effects of hydrological changes on commercial and private fishing 
opportunities are briefly described in the FEIS.  However, the Aquatic Resources 
analysis determined that the projected effects to fish habitat would not result in a 
loss of angling opportunities or success.  Our understanding is that the Orvis 
Shorefox development was never completed and is in foreclosure. 
 
409.  See response to Comment No. 370.  The Windy Gap Project cannot divert 
water when streamflows below Windy Gap Reservoir drop below the minimum 
streamflow of 90 cfs.  Aquatic resource mitigation measures are described in 
Sections 3.8.4 and 3.9.4 of the FEIS. 
 
410.  See response to Comment Nos. 408 and 409. 
 
 
 
 
 
 
 
411.  See response to Bureau of Land Management (Letter No. 1054) Comment 
No. 7. 
 
 
412.  The total visitation data reported in the DEIS is for both water- and land-
based recreation within the Pumphouse and Radium Recreation Areas 
administered by the BLM.  The commercial boating and fishing data are separate, 
and is truly limited to commercial visitors.  Potential economic effects to land-
based nonboating recreational uses in the Gore Canyon area are evaluated in the 
Socioeconomic section of the FEIS. 
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413.  See response to National Wildlife Federation (Letter No.1108) Comment No. 
5. 
 
414.  Impacts on private boating were quantified where estimates were available in 
the socioeconomics section (Byers Canyon) and are at least partially covered by 
using a worst-case assumption of the complete loss of private boating when flows 
are less than the preferred range.  Per CEQ guidance and regulations implementing 
the provisions of the National Environmental Policy Act, agencies are required to 
use the best available information and there is currently no reliable data for private 
boating use on the Upper Colorado, and most commercial use is downstream of 
Kremmling.   
 
415.  A number of factors contribute changes in visitor use at Granby Reservoir.  
No statistical information is kept on visitor numbers at Granby Reservoir from 
which to compare visitor numbers for different years.  Certainly, visitor preference 
is for a fuller reservoir, but quantifying the incremental impacts on recreation and 
visitation from strictly changes in lake level for a water storage reservoir that 
fluctuates widely is challenging.  We are not aware of readily available 
information on the impacts specifically related to low Granby water levels in 2002 
and 2003.  To reduce the frequency and amount of fluctuations in Granby 
Reservoir, prepositioning was modified to maintain about 340,000 AF of storage 
in the reservoir or an elevation of about 8,250 feet (FEIS Section 3.5.4).  
 
416.  See response to Comment No. 371. 
 
417.  Comment noted.  The latter statement is not supported and has been deleted 
from the FEIS. 
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418.  See response to Comment Nos. 343 and 344. 
 
 
 
 
 
419.  See response to Comment Nos. 343 and 344. 
 
 
 
 
 
 
 
420.  Existing Granby Reservoir surface area was derived based on modeling of 
the 47-year study period.  It is reasonable to assume that a 6 percent reduction in 
surface area in a water storage reservoir that regularly fluctuates under existing 
conditions would not noticeably affect recreation use or the quality of the 
recreation experience.  See response to Comment No. 421. 
 
 
 
 
421. Additional information has been added to the FEIS to better correlate severe 
drawdowns during consecutive dry years with reservoir surface area.  Dry years 
and low water levels have occurred in the past and would continue to occur in the 
future.  The modified prepositioning mitigation measures proposed by the 
Subdistrict would maintain higher water levels in Granby Reservoir.  With 
modified prepositioning in place, water level reductions in consecutive dry years 
would be limited to about 15 feet.  See also response to Comment No. 369. 
 
 
 
422.  See response to Comment No. 377.   
 

F-153



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1075 Response 

 
 
 

422 
 
 
 
 
 
 
 
423 
 
 
 
 
 
 
 
 
 
 
 
 
 
424 
 
 
 
 
 
425 
 
 
 
 
426 
 

 
 
 
 
 
 
 
 
 
 
 
423.  See response to Comment Nos. 369, 377, 415, 420, and 421. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
424.  See response to Comment No. 408. 
 
 
 
 
 
425.  One of the purposes of the Recreation Resources Technical Report is to 
provide more detailed documentation of the resources and potential effects, some 
of which are not repeated at the same level of detail in the EIS.  Impacts to boating 
use in Byers Canyon are described in the FEIS.  Kayaking use of this reach of the 
Colorado River is infrequent. 
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426.  See response to Comment Nos. 381 and 386. 
 
 
 
 
 
427.  See response to Comment No. 7 regarding the rationale for the hydrological 
model study period of 1950 to 1996.  Also see response to Comment No. 415. 
 
 
 
 
 
428.  See response to Comment Nos. 382, 387, and 411. 
 
 
 
429.  See response to Comment No. 380. 
 
 
 
 
430.  See response to Comment Nos. 369, 378, and 420. 
 
 
 
 
 
431.  See response to Comment Nos. 383 through 388.  
 
 
 
432.  See response to Comment No. 389. 
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433.  See response to Comment No. 392. 
 
 
 
 
434.  See response to Comment No. 393. 
 
 
 
 
 
435.  See response to Comment No. 394. 
 
 
 
 
 
 
 
436.  The FEIS clarifies that the average monthly changes in river stage is 
compared to existing conditions.  Stream stage varies daily, and for simplicity in 
comparing alternatives, average monthly stream stage is presented in the FEIS.  
Stream change was not calculated on an annual basis.  The Water Resource 
Technical Report Appendix E (ERO and Boyle Engineering 2007) shows average 
monthly stream change by alternative. 
 
 
437.  No stage data were available for Willow Creek.  Section 3.21.2.5—Visual 
Quality was revised to indicate changes in average monthly streamflow. 
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438.  See response to Comment Nos. 343 and 374.  
 
 
 
 
 
 
 
 
439.  The Windy Gap Project cannot divert water when streamflows below Windy 
Gap Reservoir drop below the minimum streamflow of 90 cfs.  See response to 
Comment No. 348. 
 
 
 
 
440.  See response to Comment No. 345.  
 
 
 
 
 
441.  The boating impact information in the Recreation and Socioeconomic 
sections has been revised and the calculations are explained in the FEIS.  There 
was not a significant math error in the Byers Canyon results reported in the DEIS, 
and the effects reported in the FEIS are even less based on the preferred flow 
thresholds in the Grand County SMP.  The number of boating days under existing 
conditions is provided in the Recreation section, which provides context for the 
changes resulting from the action alternatives.  In the FEIS, the total average 
annual impact from boating impacts under the Proposed Action is about $4,200.  
There is no requirement under NEPA for all impacts to be mitigated. 
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442.  The Socioeconomics section in the FEIS has been revised to clarify that the 
alternatives would result in a loss of fish habitat, but that loss of habitat would not 
result in impacts to fish populations or angling opportunities.  See response to 
Comment No. 380. 
 
 
 
 
 
 
 
 
 
 
443.  See response to Comment 343.  Proposed nutrient mitigation measures 
would reduce loadings to the Three Lakes and the potential for impacts to water 
clarity, algal growth, and toxins.  The analysis in the Socioeconomics section is 
consistent with the portion of the 2000 EPA Guidelines for Economic Analyses 
that are relevant to NEPA analyses (note the 2008 version is still a draft and is not 
to be cited according to the EPA).  There is not a requirement under NEPA for 
each qualitative effect to be included in the Summary of Impacts.   
 
 
 
 
 
 
 
 
444.  See response to Comment No. 443.  
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445.  The logic is sound; if there is no substantial adverse effect on fish, there is 
not likely to be an effect on fishing.  
 
 
446.  The FEIS explains that the quantitative socioeconomic and hydropower and 
impacts were calculated using the same methodology as direct effects based on 
cumulative effects hydrology. 
 
447.  See response to Comment No. 348.  
 
 
 
448.  The sentence in Section 3.22.3.2 has been changed to refer only to a no 
adverse impact on fishing.  
 
 
449.  The cumulative socioeconomic effects are all relative to changes in boating 
days from existing conditions.  This has been clarified in the FEIS.  
 
 
 
450.  See response to Comment No. 441.  
 
 
 
 
 
 
 
451.  See response to Comment No. 441. 
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452.  See response to Comment No. 441. 
 
453.  When comparing the direct effects of the WGFP with the cumulative effects, 
including reasonably foreseeable water-based actions, it is clear that only a small 
portion of the impacts is attributable to the WGFP.   
 
454.  See response to Comment No. 351; there is insufficient information available 
to evaluate impacts on specific communities.  Also, there is no requirement under 
NEPA for all impacts to be mitigated.  
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Response to Comments by Government Agencies and 
Elected Officials 
This section provides copies of the letters received from federal, state, and local government agencies; 
tribal governments; and elected officials on the Draft EIS.  The letters are organized alphabetically by the 
agency’s or official’s name and the letter number where comments and responses can be found (Table 1).  
Original comment letters have been reproduced with Reclamation’s response to each of the numbered 
comments. 
 
Table 1.  Comments by government agency and elected officials. 

Agency/Official Commenter Letter Number 
Bureau of Land Management, Colorado State Office Sally Wisely 1054 
City and County of Broomfield Mike Bartleson 357 
City and County of Broomfield Mike Bartleson 406 
City of Fort Collins Brian Janonis 220 
City of Fort Lupton Rick Bendel 358 
City of Greeley Ed Clark 362 
City of Longmont Ken Huson 415 
City of Louisville Chuck Sisk 1091 
City of Loveland Gene Pielin 232 
Colorado District 56 Representative Christine Scanlan 1114 
Colorado Division of Wildlife Thomas Remington 1058 
Colorado House of Representatives Al White 403 
Colorado House of Representatives Jerry Sonnenberg 1150 
Colorado River Water Conservation District Eric Kuhn 1062 
Comanche Nation of Oklahoma Jimmy Arterberry 5 
Eagle County Environmental Health Department Raymond Merry 904 
Environmental Protection Agency, Region 8 Larry Svoboda 1141 
Fish and Wildlife Service, Colorado Field Office Susan Linner 57 
Granby Sanitation District Dave Johnson 1148 
Grand County (see cooperating agency response) Barbara Green 1075 
Grand County Lurline Underbrink Curran 400 
Grand County Water and Sanitation Bruce Hutchins 1073` 
Grand Lake and NWCOG Gina Hardin 411 
Grand Lake Shoreline Association Pat Raney 392 
Greeley Water and Sewer Department Jon Monson 419 
Larimer County Board of County Commissioners Glenn Gibson 46 
Loveland Dept. of Water and Power Gary Hausman 91 
Loveland Utility Commission Gary Hausman 412 
Middle Park Conservation District Board of Directors 1149 
Middle Park Conservation District Duane Scholl 1096 
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Agency/Official Commenter Letter Number 
Municipal Subdistrict, NCWCD Les Williams 426 
National Wildlife Federation Stephen Torbit 1108 
Northwest Colorado Council of Governments Lane Wyatt 404 
Northwest Colorado Council of Governments Lane Wyatt 1107 
Northwest Council of Governments Shanna Koenig 377 
Office of Archaeology and Historic Preservation Edward C. Nichols 131 
Pitkin County Board of Commissioners Rachel Richards 1111 
St. Vrain & Left Hand Water Conservancy District Vernon Peppler 1145 
Sulphur Ranger District Craig Magwire 1127 
Summit County Gary Martinez 1120 
Tabernash Meadows Water and Sanitation Lauralee Kourse 378 
Town of Erie Gary Behlen 407 
Town of Erie Gary Behlen 1142 
Town of Fraser Jeff Durbin 1069 
Town of Granby Don Baird 1072 
Town of Grand Lake Elmer Lanzi 379 
Town of Grand Lake Judy M. Burke 222 
Town of Grand Lake Judy M. Burke 361 
Town of Grand Lake Shane Hale 369 
Town of Grand Lake Tom Weydert 402 
Town of Hot Sulphur Springs Hershal Deputy 364 
Town of Kremmling Thomas A. Clark 227 
Town of Minturn Gary Suiter 1101 
Town of Winter Park Jim Myers 253 
Winter Park Ranch Water and Sanitation District Jon Westerlund 1135 
Winter Park Water & Sanitation District Jack Buchheister 1151 
Winter Park Water and Sanitation District Mike Wageck 401 
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1.  The area of potential effect may vary among the resources depending on the 
likely area of impact.  The Aquatic Resources section includes an analysis of 
impacts to habitat downstream of the Blue River confluence.  Those impacts are 
discussed in more detail in the revisions to Section 3.9.2.3 of the FEIS.  Because 
hydrologic impacts of the WGFP on the Colorado River diminish below the Blue 
River confluence, measurable impacts to aquatic resources are unlikely farther 
downstream.  Results of the analysis impacts to fish habitat from hydrologic data 
at the Kremmling gage below the Blue River are indicative of likely impacts for 
several miles downstream.  Minimal changes in Colorado River stream 
temperature or aquatic habitat are estimated below the Blue River as discussed in 
the FEIS.   
 
2.  Additional stream temperature and climatic data became available following 
the initial analysis of temperature impacts for the DEIS.  Subsequently, a dynamic 
temperature model (Hydros 2011) was developed with input and review by EPA to 
simulate weekly average temperatures and daily maximums for the Colorado 
River between Windy Gap Reservoir and the Williams Fork for existing 
conditions and the alternatives.  The model simulations were conducted for the 
months of June through September using the very warm observed climatic data 
from 2007.  Results of this analysis indicated that increased exceedance of the 
chronic MWAT and acute DM standards would occur in July and August of some 
years.  Specifically, temperature standard exceedances were simulated to increase 
from existing conditions in 4 out of the 15 years evaluated with additional WGFP 
diversions.  For these years, the dynamic modeling indicated that the MWAT 
standard would be exceeded for several consecutive days or weeks and the DM 
would be exceeded up to several additional days, when simulated with the very 
warm 2007 meteorology.  Mitigation for temperature impacts is included in the 
Fish and Wildlife Mitigation Plan developed by the Subdistrict.  See Section 
3.8.4.2 for further discussion of temperature mitigation.  Temperature mitigation 
measures would reduce the potential for exceedance of the temperature standards 
and impacts to fish associated with operation of the WGFP.  
 
3.  The scope of the fisheries habitat analysis was developed in consultation with 
CDOW at the time of site selection for the habitat analysis in 2004.  The species 
and life stages of interest were adult and juvenile rainbow and brown trout.   
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Habitat suitability information is required for each species analyzed.  These data 
are not available for most nongame species, as is the case for mottled scuplin.  It is 
assumed that the range of habitat conditions analyzed would be protective of the 
species present in the river. 
Fish population data were obtained from CDOW and is included in the DEIS.  The 
conclusion regarding macroinvertebrate populations was based on the hydrology 
data.  There would be no change to the base flows in the project area for average 
and dry years.  There are changes during runoff, however, research on 
macroinvertebrate colonization shows that full colonization requires 
approximately two months.  This time requirement would likely preclude 
colonization of streambed area that is dry prior to runoff.  Further, most 
macroinvertebrates in snowmelt rivers have evolved to avoid runoff.  This is 
accomplished by being very small (egg or early instar), or out of the water (adult 
phase). 
4.  The change in TAM levels may be more a factor of changes to the tubifex 
species than operations.  In a presentation on the Colorado River Fishery, Jon 
Ewert, CDOW biologist, stated that the tubifex species were changing in Windy 
Gap Reservoir, which also contributes to the lower TAM levels.  The tubifex 
present in the reservoir now include species that are not suitable hosts for TAMs.  
CDOW research by Thompson (2005) shows that the presence of myxospores in 
trout is not reduced as a result of habitat modifications.  The more successful 
approach for control is to manage for resistant strains of host organisms.  
 
5.  The sediment transport rate of the Colorado River far exceeds the sediment 
supply even at the higher diversion rates used in the original Windy Gap EIS.  
This is discussed in Section 3.7 of the FEIS.  The river would continue to convey 
fine sediment without aggradation.  There would be little change in the number of 
“wet” years, as defined by total annual flow volumes at the gage near Granby, 
under any of the alternatives at both the near Granby and below Windy Gap 
locations.  Near Granby, the number of wet years would decrease at most by 8.5%, 
and would become average flow years under Alternatives 2 through 5 (this would 
not occur under the No Action Alternative).  Below the Windy Gap diversion, the 
number of wet years would decrease at most by 11%, becoming average flow 
years.  The reduction in wet years would not result in impacts to fine sediment 
movement in the Colorado River because there would still be many days of flows 
of 450 cfs or more (see Tables 3-32 and 3-34 in the FEIS).  In addition, a recent 
evaluation was completed of available streamflow versus shear stress data at the 
Breeze station, a riffle site located downstream of the confluence of the Williams 
Fork.  This analysis provides a generalized relationship between sediment 
mobilization and streamflows in the Colorado River.  The results showed that fine 
sediments (sand, 2 mm or finer) would be mobilized at this riffle site at flows of 
less than 50 cfs.   

F-169



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1054 Response 

 
 
 
 

6 
 

7 
 
 
 
 

8 
 
 
 

9 
 
 
 

10 
 
 
 
 
 
 
 
 

11 

 
Fine gravel (8 mm) would require a flow of 200 cfs, medium gravel (16 mm) 
would require a flow of about 400 cfs, and coarse gravel (32 mm) would require a 
flow of about 850 cfs to be mobilized.  In Ward’s 1981 study, his results at four 
locations located from below Windy Gap to above the Blue River showed that fine 
sediments (sand, 2 mm or finer) would be mobilized at discharges ranging from 
140 to 240 cfs (depending on location, with the highest flow at the lowest site 
above the Blue River).  The flow duration curve for Hot Sulphur Springs shows 
small changes in flows of 150 cfs or less, and for Kremmling shows almost no 
changes at flows of about 1,000 cfs or less.  Additional discussion on this issue 
was added to the FEIS in Section 3.7.2.3. 
A review of the hydraulic data generated from the River2D model shows that the 
flows of 450 cfs and greater, which would be present with the project in place, 
have the ability to clean the gravels of fine sediment and move some of the small 
to medium-size gravels.  Based on the hydraulic information and the fact that the 
channel geomorphology is not expected to change, an impact to the fishery is not 
expected.  The FEIS includes mitigation measures to increase flushing flows.  
Flushing flows from the original Windy Gap Project (1980 MOU) would be 
modified to increase from 450 cfs to 600 cfs.  In any year when flows below 
Windy Gap have not exceeded 600 cfs for at least 50 consecutive hours in the 
previous two years, and total Subdistrict water supplies in Chimney Hollow and 
Granby Reservoirs exceed 60,000 AF on April 1, the Subdistrict would cease all 
Windy Gap pumping for at least 50 consecutive hours to enhance peak flows 
below Windy Gap. 
 
6.  The preferred flow ranges for boating in the FEIS were changed and simplified 
to use a preferred flow of 850 to 1,250 cfs in Gore Canyon and 1,100 to 2,200 cfs 
in Pumphouse.  As noted in the comment, flows outside the preferred range would 
occur about 2.3 days per year in about 10 of 47 years.  Although preferred boating 
days may not be met for short periods in some years, this does not mean that no 
boating would occur.  While these changes would be more frequent as a result of 
cumulative effects, the WGFP mitigation commitments are limited to direct effects 
of the project. 
 
7.  After review of the Grand County Stream Management Plan and additional 
conversations with BLM staff, the preferred flow ranges for boating were changed 
and simplified to use a preferred flow of 850 to 1,250 cfs in Gore Canyon and 
1,100 to 2,200 cfs in Pumphouse.  Section 3.19.2 of FEIS includes these changes.   
 
8.  Based on comments and input from the BLM, the preferred flow range for the 
Gore Race is the same as the general boating range: 850 to 1,250 cfs.  Section 
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3.19.2 of the FEIS has been changed to reflect this correction.  The Subdistrict 
remains committed to the mitigation measure of reducing diversions during the 
race in August if flows fall below 1,250 cfs.   
 
9.  The FEIS includes corrected and updated commercial use numbers provided by 
BLM staff. 
 
10.  Table 3-32 in the EIS shows that peak flows ranging from bankfull flows to 
25-year flows would continue to occur under the alternatives. The reductions in 
peak flows that would occur below the Windy Gap diversion result in short 
periods of time (up to 30 days, but typically less than 2 weeks) when stage 
reductions averaging 4 inches (and as much as 2.2 feet for a few days in 2 percent 
of all years) could occur in the alluvium within a few feet of the river.  Floodplain 
areas also are recharged by the water movement, both on the surface and as ground 
water, from higher areas to the river.  Given the predicted stage reductions and the 
short periods of time when they would occur, it is unlikely there would be 
significant effects to riparian communities.  These communities already 
experience similar changes in surface flows and ground water levels as a result of 
natural climatic variability, as well as surface water use and shallow alluvial 
ground water pumping.  Additional discussion on this issue was added to Section 
3.10.3.6 in the FEIS.   
 
11.  The existing minimum flow of 90 cfs below Windy Gap Reservoir, 135 cfs 
below Williams Fork, and 150 cfs below Troublesome Creek would be maintained 
with the WGFP.  These flows were established in an agreement between the 
Subdistrict and the Colorado Division of Wildlife signed in June 1980.  If Windy 
Gap is not diverting, the Subdistrict has no obligation or ability to maintain flows 
at these levels.  These flows were established for the original Windy Gap project, 
which anticipated diverting approximately 10,000 acre-feet per year, on an average 
annual basis, more than the currently proposed project.  Any CWCB minimum 
flow rights on the Colorado River would remain in the same priority as they 
currently are.  Temperature mitigation measures for the WGFP included in the 
CRS 37-60-122.2 Fish and Wildlife Mitigation Plan (FEIS Appendix E) would 
further reduce the potential for adverse impacts to aquatic resources during the 
summer months. 

 

F-171



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #357 Response 

 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
1.  Thank you for your comment. 
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1.  Thank you for your comments. 
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1.  The discussion on Page 3-114 of the DEIS anticipates that effects of increased 
nutrients in the Three lakes system as a result of the WGFP would carry over to 
eastern slope reservoirs and exacerbate the current oxygen problem in Horsetooth 
Reservoir.  Proposed water quality mitigation, as described in Section 3.8.4 of the 
FEIS, will reduce nutrient loading from the WGFP to the Three Lakes System so 
that the WGFP will not exacerbate the algae and clarity problem in Shadow 
Mountain Reservoir and Grand Lake and would not exacerbate the oxygen 
problem in Horsetooth Reservoir and possible increases in dissolved manganese as 
a result of decreased hypolimnetic oxygen. 
 
2.  A discussion of TOC was added to Section 3.8.2.5 of the FEIS for Horsetooth 
Reservoir since it is a direct-use drinking water supply.  Proposed mitigation to 
offset nutrient loading to the Three Lakes would also benefit Horsetooth Reservoir 
and thus, chlorophyll a concentrations, TOC, and geosim are unlikely to increase 
as a result of the WGFP as discussed in Section 3.8.4 of the FEIS. 
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3.  See response to Comment No. 2.  A discussion of geosmin has been added to 
Section 3.8.2.5 of the FEIS for Horsetooth Reservoir, since it is a direct-use 
drinking water supply.   
 
 
 
 
 
 
 
 
 
 
 
4.  Quagga and zebra mussel veligers were detected in the Three Lakes in 2008.  
Established populations of quagga and zebra mussels can have significant impacts 
in the areas of water supply and delivery, power generation, recreation, and 
reservoir water quality and ecology.  Additional text has been added to Section 
3.8.1.3 of the FEIS discussing the anticipated effect of the WGFP on the spread of  
quagga and zebra mussel.  Briefly, Reclamation does not believe that the WGFP 
will affect the spread of quagga and zebra mussels because C-BT Project water 
will continue to be distributed to areas mentioned in the comment.     
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5.  Proposed water quality mitigation, as described in Section 3.8.4 of the FEIS, 
would reduce nutrient loading from the WGFP to the Three Lakes System so that 
the WGFP would not exacerbate the algae and clarity problem in Shadow 
Mountain reservoir and Grand Lake. This mitigation is expected to result in no 
increase in nutrients and corresponding levels of algae that contribute to TOC in 
the C-BT system, including Horsetooth Reservoir.  Thus, there would be 
negligible change in the quality of water delivered to Horsetooth Reservoir with 
implementation of West Slope mitigation measures. 

 
F-179



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #358 Response 

 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
1.  Thank you for your comment. 
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1.  Thank you for your comment. 

F-182



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #362 Response 

 
 
 
 
 
 

1 

 

 
F-183



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #415 Response 

 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
1.  Thank you for your comment. 
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1.  Thank you for your comment. 
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1.  Thank you for your comment. 
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1.  The Grand County Stream Management Plan (SMP) was reviewed during 
preparation of the EIS.  Our understanding is that the objective of the SMP was to 
develop preferred and recommended streamflows, water quality, and available 
water supplies for water users in the basin.  The focus of the EIS was to evaluate 
and disclose the anticipated environmental effects of the alternatives.  Where 
adverse effects were identified, mitigation measures were identified to offset or 
minimize those impacts.  The mitigation measures developed for the WGFP are 
linked to identified project impacts and may not necessarily meet the target 
recommendations included in the SMP.  While WGFP mitigation measures may 
contribute to meeting some of the goals of Grand County’s SMP, the WGFP and 
SMP have different objectives.  However, mitigation measures included in the 
FEIS  may help meet some of the goals of the SMP. 
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2.  The WGFP FEIS fully considered the cumulative impacts of the Moffat 
Project, as well as other reasonably foreseeable future actions.  The cumulative 
effects analysis included hydrologic modeling of the Moffat Project including 
changes in Fraser River, Williams Fork, and Blue River flows.  The cumulative 
effects analysis for water quality, aquatics, and other resources were analyzed in 
the same level of detail as the direct impact of the WGFP.   
 
3.  The Affected Environment section of Surface Water Hydrology describes 
historical hydrologic conditions and the various actions and projects that have 
contributed to existing conditions.  Other sections in the EIS provide discussions 
on the existing condition and status of the various resources.  The existing 
hydrologic conditions presented in the EIS provide an accurate baseline from 
which to make a reasonable comparison of the impacts of each of the alternatives.  
The same is true for other resources.  Both the DEIS and FEIS provide extensive 
discussion of the effects of the proposed action on aquatic life, recreation, and 
agriculture.  The proposed WGFP will not affect the ability of Grand County to 
provide water to its residents and visitors as discussed in Section 1.4.2.3 of the 
DEIS and FEIS.   
 
4.  The CDSS model, which was used to evaluate hydrologic effects on the West 
Slope, covers the Colorado River drainage from the headwaters to the Colorado-
Utah state line.  Therefore, the active model area extends downstream of the 
Dotsero gage.  However, the area considered for the analysis of hydrologic effects 
extends downstream to the USGS gage near Kremmling.  The downstream extent 
of the study area was initially based on the location where average monthly flow 
changes would be less than 10% under direct effects.  Resource evaluations were 
conducted to determine impacts at that location and assess the validity of the 
downstream study area extent.  Results of the resource evaluations indicate direct 
effects from the WGFP would be negligible to minor along the Colorado River 
near the Kremmling gage.  Therefore, extension of the study area further 
downstream is not warranted based on the results of the resource evaluations.  
Regarding future potential projects downstream of Kremmling, see Section 2.8.2 
of the FEIS and Section 8.1 of the Water Resources Technical Report (ERO and 
Boyle 2007) for a discussion of the criteria for identifying reasonably foreseeable 
actions. 
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5.  Reclamation did not review the effectiveness of each plan.  We believe that is 
more properly the role of the Colorado Water Conservation Board as required by 
the Water Conservation Act of 2004.  In the EIS, water use rates (measured in 
gallons per capita per day) are evaluated and compared to regional values.  Section 
1.6.2.3 and Section 1.7 of the FEIS contain updated information on the status of 
Participant conservation measures.  The WGFP Participants have committed to 
and will be required to maintain a state-approved water conservation plan in 
accordance with the Water Conservation Act of 2004, as amended (Colorado 
House Bill 04-1365).  Seven of the WGFP Participants have Colorado Water 
Conservation Board (CWCB)-approved plans, and other participants will be 
required to have a CWCB-approved plan prior to delivery of WGFP water.  
Maintaining a state-approved water conservation plan would be a condition of any 
contract agreement with the Subdistrict. 
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1.  We are aware of the whirling disease studies that were conducted in Windy Gap 
Reservoir and downstream of Windy Gap Reservoir in the Colorado River.  Mr. 
Barry Nehring, CDPW researcher, was contacted and asked if the whirling disease 
pathogens were still at a problematic level as they had been in the past.  The quote 
from Mr. Nehring is presented in the FEIS.  In addition, Mr. Jon Ewert presented 
information regarding the current status of the fishery in the Colorado River to 
Denver Water and Northern on July 14, 2009.  During that presentation, questions 
were raised again about the presence of whirling disease in Windy Gap Reservoir.  
Mr. Ewert reiterated that whirling disease is still present, but there appears to be a 
shift in the species of tubifex worms present in the reservoir.  The current species 
are not the carriers of whirling disease in the same number as previously sampled 
in Windy Gap Reservoir.  
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A report by Thompson (2005) indicates the percent myxospore in brown trout for 
several rivers in Colorado (Thompson 2005, Whirling Disease/Habitat 
Interactions, Federal Aid Project F-427-R2, Federal Aid in Fish and Wildlife 
Restoration Job Progress Report, CDOW, Fish Research Section, Fort Collins, 
Colorado, May 2005).  Thompson reported that the percent prevalence of 
myxospores in brown trout in the Fryingpan River, and Spring Creek in the Taylor 
River drainage were as high or higher than downstream from Windy Gap 
Reservoir.  The objective of the study was to determine the response of whirling 
disease to habitat modification.  At the time of that research, it did not appear that 
habitat modification resulted in a marked reduction in the prevalence of whirling 
disease myxospores.  
 
2. There are no documented instances of the Windy Gap Project not meeting the 
bypass requirements of the Azure Agreement and the agreement between the 
Subdistrict and the Colorado Division of Wildlife dated June 23, 1980.  The 
purpose of the WGFP EIS is to disclose the anticipated effects of the proposed 
WGFP, not evaluate the effects of the C-BT Project.  The WGFP primarily would 
impact flows below the Windy Gap Reservoir diversion.  The WGFP would only 
affect flows immediately below Granby Reservoir as a result of reduced spills in 
wet years.  Below Windy Gap Reservoir, flushing flows would remain adequate to 
transport fine sediment in the Colorado River study area under the alternatives, as 
shown in Table 3-32 of the FEIS and as indicated in response to Comment No. 1.   
The Grand County Stream Management Plan (SMP) was reviewed during 
preparation of the EIS.  Our understanding is that the objective of the SMP was to 
develop recommendations of preferred streamflow regimes to support stream 
health for aquatic habitat and other nonconsumptive water uses, as well as the flow 
regimes necessary to support water use requirements for irrigators, municipalities, 
industry, and recreation.  The focus of the EIS was to evaluate and disclose the 
anticipated environmental effects of the alternatives.  Where adverse effects were 
identified, mitigation measures were identified to offset or minimize those impacts.  
The mitigation measures developed for the WGFP are linked to identified project 
impacts and may not necessarily meet the target recommendations included in the 
SMP.  However, mitigation measures included in the FEIS such as reductions in 
nutrient loadings to the Colorado River and Three Lakes and measures developed 
in the Fish and Wildlife Mitigation Plan would help meet some of the goals of the 
SMP. 
 
The SMP was not a study of stream morphology, but rather, as stated in the first 
sentence of the SMP, a presentation of “the analyses and recommendations of 
preferred flow regimes for streams and rivers in Grand County, Colorado, to 
support stream health for aquatic habitat and other non-consumptive uses.”  The 
SMP states that “the magnitude of each flushing flow is based upon bedload 
transport modeling to identify the threshold flow at which spawning gravel 
mobilization is initiated.”  However, the modeling used particle sizes much larger 
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than fine sediment.  It is the finer particles, 2 mm or less, that may fill between the 
larger gravels and bury fish habitat.  The SMP also states that “the recommended 
flushing flows are based on [modeling] and are not yet supported by empirical 
evidence of gravel mobilization.”  Considerable empirical data collected by Ward 
for his 1981 study and in 2008 by Miller Ecological have resulted in the conclusion 
that 450 cfs would be sufficient to transport fine sediments and prevent 
aggradation. 
The Fish and Wildlife Mitigation Plan (FEIS Appendix E) includes an increase in 
flushing flows.  Flushing flows from the original Windy Gap Project (1980 MOU) 
would be modified to increase from 450 cfs to 600 cfs.  In any year when flows 
below Windy Gap have not exceeded 600 cfs for at least 50 consecutive hours in 
the previous two years, and total Subdistrict water supplies in Chimney Hollow and 
Granby Reservoirs exceed 60,000 AF on April 1, the Subdistrict would cease all 
Windy Gap pumping for at least 50 consecutive hours to enhance peak flows below 
Windy Gap. 
The instream flow study conducted for the SMP by consultants to Grand County 
used a standard one-dimensional model that was state-of-the-art in the 1980s and 
1990s.  The current preferred approach is a two-dimensional hydrodynamic model, 
which was used for the WGFP EIS.  Further, the flows recommended in the Grand 
County SMP were based only on the Weighted Usable Area curve without 
consideration of whether those flows would be available in either natural or 
regulated conditions.  A habitat time series is the recommended technique to 
determine appropriate flows or to compare changes in habitat from changes in flow 
regimes (Bovee 1982).  A habitat time series was conducted for the WGFP EIS.   
 
3.  The WGFP has limited impact and no control on flows above Windy Gap 
Reservoir.  Under the WGFP, the potential for spill from Granby Reservoir would 
decrease.  The EIS evaluated the projected change from the existing conditions, if 
the WGFP is implemented, and current infrastructure, including Windy Gap 
Reservoir and Granby Reservoir.  A wide variety of changes have occurred in the 
upper Colorado River since the 1950s.  These changes are the result of a number of 
factors, including land use changes from increased human development in the 
basin, agricultural and municipal diversions, increased wastewater discharge, and 
nonpoint source contributions.  Benthic macroinvertebrate data were collected for 
the EIS.  Those data are presented in the FEIS and the Aquatic Resource Technical 
Report (Miller Ecological 2007).  
 
4.  Additional mitigation measures were defined and developed to reduce the 
potential impacts from implementation of the Proposed Action from those present 
in the DEIS.  Mitigation measures and the effectiveness of those measures are 
described in the FEIS.  An updated summary of mitigation measures also is 
included in Section 3.25.  These measures, along with others included in the Fish 
and Wildlife Mitigation Plan developed by the Subdistrict in concert with the 
CDPW will address project impacts, including mitigation of temperature effects in 
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the Colorado River. 
 
 
 
 
5.  Didymo naturally occurs in northern or mountainous regions of Europe, Asia, 
and North America (Kilroy et al. 2008), but even within its native range, there have 
been reports of excessive growth in areas where previously it existed only at low 
concentrations.  Unfortunately, there is a lack of basic biological and ecological 
knowledge for this organism (Spaulding and Elwell 2007).  It thrives under a wide 
range of freshwater conditions – both hydrological and chemical (Spaulding and 
Elwell 2007), although it is commonly reported that Didymo prefers streams with 
low phosphorus and low mean discharge (Miller et al. 2009; Kirkwood et al. 2007).  
Spaulding and Elwell (2007) found no relation between water velocity and visual 
biovolume indices.  In a recent study, Miller et al. (2009), reported a decrease in 
abundance in Boulder Creek, Colorado after a 3-day rain event, which suggested 
that larger flows could reduce its growth.  However, the level of abundance was 
restored within a week and, therefore, the impact was not long lasting. 
Given the lack of understanding regarding the factors that influence Didymo, it is 
very difficult to predict how the WGFP might impact its growth.  It may be true 
that a decline in the frequency of channel maintenance flows may cause an increase 
in abundance, but the evidence that the magnitude of flow reductions associated 
with the alternatives would cause a significant lasting impact is lacking.  It could 
be that currently the flows are below the threshold required to dislodge the algae.  
If this is the case, less flow would not result in more Didymo.  Unfortunately, the 
required flows have not been quantified for practical use.  As discussed in Section 
3.7 of the FEIS, sediment transport capacity would remain adequate under all the 
alternatives.  In addition, a slight increase in phosphorus might provide less 
desirable conditions for growth. 
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6.  Comment noted.  Mitigation measures in the Fish and Wildlife Mitigation Plan 
developed in accordance with the requirements of CRS 37-60-122.2 should address 
this issue.  An updated summary of mitigation measures also is included in Section 
3.25.   
 
7.  The DEIS and FEIS both include the hydrologic impacts of the Moffat Project 
and other reasonably foreseeable actions.  See Surface Water Hydrology—Section 
3.5.3 for cumulative effects and Aquatic Resources—Section 3.9.3 for cumulative 
effects.  The methods used to assess direct effects were the same for cumulative 
effects. 
 
8.  Windy Gap diversions for the last 10 years (1999 through 2008) averaged 
22,158 AF/yr, which is significantly higher than the average diversion of 11,080 
AF/yr for the period from 1985 through 2005, as presented in Table 3 of the Water 
Resources Technical Report.  Windy Gap diversions were estimated based on the 
project’s existing water rights, which are the same water rights that would be used 
to effect diversions after the WGFP is constructed.  Recent diversions represent the 
Participants’ need for water to meet water demands, which is supported by 
information presented in Chapter 1 on the Participants’ water demands and needs.  
Estimated Windy Gap diversions used in the model reflect recent Windy Gap 
Participant demands.  Windy Gap pumping for the 8-year period from 2001 
through 2008 (since Granby Reservoir last filled) averaged 27,450 AF/yr.  That 
average includes 2002 and 2004 when almost no Windy Gap water was pumped. 
Therefore, Reclamation believes that estimated pumping under existing conditions 
is accurate.   
The comment indicates that potential impacts of additional Windy Gap diversions 
under the Proposed Action are minimized or underestimated based on a 
comparison against existing conditions.  The average decrease in Colorado River 
flows below Windy Gap between the Proposed Action and existing conditions is 
21,283 AF/yr, which is the estimated increase in net depletions to the Colorado 
River.  This reflects the net effect of additional Windy Gap diversions from the 
Colorado River and the difference in spills from Granby Reservoir.  A considerable 
portion of Windy Gap water diverted from the Colorado River is delivered back to 
the river via a spill under the existing conditions scenario.  Windy Gap operations 
were simulated in this manner to present the amount of water than could be 
diverted with the project’s current water rights to meet demands even if a portion 
of the water is subsequently spilled from Granby Reservoir back to the Colorado 
River.  Table 3-9 was added to the FEIS to better illustrate the water balance 
associated with the Proposed Action. 
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In summary, the effects assessments based on net depletions to the Colorado River 
below Windy Gap, as presented in the FEIS, are appropriate.  Windy Gap 
diversions under existing conditions reasonably reflect recent operations and 
diversions, which are much higher than the 20-year average from 1985 through 
2005.  In addition, this issue does not affect Windy Gap diversions in dry years; 
therefore, Windy Gap pumping, net depletions to the Colorado River, and 
associated impacts are appropriately estimated in dry years, which are typically 
more critical for aquatics, water quality, and other flow-related resources. 
 
9.  Colorado River peak flows are estimated to decrease about 200 cfs on average 
from 1,050 cfs to 850 cfs from existing conditions to the Proposed Action.  Peak 
flows under the Proposed Action would still be within the range of flushing flows 
reported in the Grand County Stream Management Plan (SMP).  The Grand 
County SMP did not define channel maintenance flows, rather the environmental 
flows or flushing flows presented in the SMP were defined as flows that are 
determined to best maintain the ecological needs of the stream in relation to its 
fisheries.  The previous study completed for the original Windy Gap Project of bed 
materials and movement for this reach of the Colorado River concluded that a 
flushing flow of 450 cfs below the Windy Gap Reservoir for 50 hours during the 
period from April 1 through June 30 every 3 years should be sufficient to transport 
fine sediments and prevent aggradation (Ward 1981).  See also the result of the 
recent shear stress analysis described in response to Comment No. 2. 
The reduction in the frequency of channel maintenance flows was analyzed for the 
WGFP EIS.  Both the WGFP and Moffat Project would divert additional water 
primarily in wet years; therefore, there would be little effect on the frequency that 
channel maintenance flows occur.  Figure 3-27 in the FEIS provides average daily 
flows in the Colorado River below Windy Gap for each alternative with reasonably 
foreseeable actions, which includes the Moffat Project.  Section 3.7 of the FEIS 
provides several analyses of effects to stream morphology and sediment transport. 
The conclusion is that sufficient high flows would still occur under the alternatives 
to maintain channel capacity, provide periodic scouring, and transport sediment.  
See also response to Comment No. 2, which describes the increased flushing flows 
included in the Fish and Wildlife Mitigation Plan. 
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10.  Typically Windy Gap diversions late in the runoff season would only occur in 
wet years when there is no Shoshone call and flows exceed minimum streamflow 
requirements below Windy Gap.  Higher flows during those months typically occur 
due to rain events, in which case water temperatures would likely be lower than 
average.  The Fish and Wildlife Mitigation Plan required by CRS 37-60-122.2  
addresses adverse temperature effects downstream of the Windy Gap diversion. 
 
11.  Delivery of WGFP water on the East Slope under the action alternatives would 
use existing C-BT canals and the Southern Water Supply Pipeline.  Changes in 
East Slope streamflow for several streams would be the result of increases in 
effluent discharges below Participant wastewater treatment plants as water use 
increases over time.  The discussion of potential fish species in Ralph Price 
Reservoir was added to the FEIS in Section 3.9.2.   
 
12.  Additional coordination between the CDPW, Subdistrict, and Larimer County, 
who would be managing Chimney Hollow Reservoir, is needed prior to reservoir 
construction to discuss establishment of a fishery.  This may be a component of the 
Recreation Management Plan that Larimer County would prepare during reservoir 
construction.  Mitigation for any adverse effects on terrestrial species is included in 
the Fish and Wildlife Mitigation Plan developed in accordance with CRS 37-60-
122.2. 
 
13.  This is also a management measure that will be discussed with Larimer County 
and CDPW as part of the Recreation Management Plan. 
 
14.  Many of the issues identified in this comment are addressed in the DEIS.  New 
and updated information has been added to Section 3.12.1.7 of the FEIS.  Because 
of the importance of the Chimney Hollow area as wildlife habitat, the Subdistrict, 
in concert with CDPW, developed a Fish and Wildlife Mitigation Plan in 
accordance with the requirements of CRS 37-60-122.2. 
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15.  The cumulative impacts assessment includes the C-Lazy-U Preserve and 
Orvis-Shorefox property highlighted in Figure 2.15 of the FEIS.  New and updated 
information provided in this comment about wildlife-vehicle collisions and game 
damage conflicts has been added to Section 3.12.2.6 and 3.12.2.7 of the FEIS. 
 
 
 
 
 
 
 
 
16.  As provided in the description of this alternative, there is currently no defined 
recreation plans for the Jasper East and Rockwell/Mueller reservoirs.  They are not 
part of the proposed action. 
 
17.  Reclamation will comply fully with the requirements of the Endangered 
Species Act as necessary.  New and updated information pertaining to the federal 
status of the greater sage grouse has been added to Section 3.12.1.4 of the FEIS.  
Updated information pertaining to the cumulative effects to greater sage grouse has 
been added to Section 3.12.3 of the FEIS. 
 
 
 
18.  Several mitigation measures to offset water quality impacts are identified in 
the FEIS to minimize the adverse effects of the WGFP on water quality in the 
Three lakes system.  These measures would not only benefit the Three Lakes and 
deliveries to the East Slope during pumping, but would provide a year round 
benefit to water quality in the lower Fraser River, Willow Creek, and the Colorado 
River.  The FEIS includes information on potential impacts to otters.  
Preconstruction surveys for boreal toads in suitable habitat that would be affected 
by construction of a new West Slope reservoir would be conducted. 
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19.  As mentioned previously the purpose of the WGFP EIS is to disclose the 
effects of the WGFP and identify appropriate mitigation measure to avoid or 
minimize adverse effects.  The Subdistrict with assistance from the CDPW 
prepared a Fish and Wildlife Mitigation Plan in accordance with the requirements 
of CRS 37-60-122.2. 
 
20.  Real time temperature monitoring stations would be installed in the Colorado 
River below Windy Gap Reservoir and above the confluence with Williams Fork 
as discussed in the Fish and Wildlife Mitigation Plan and FEIS Section 3.8.4 Water 
Quality mitigation.   
 
21.  The Fish and Wildlife Enhancement Plans developed by the Subdistrict and 
Denver Water include provisions for habitat enhancement below Windy Gap 
Reservoir.  
 
22.  CDPW has previously determined that a bypass flow channel is not needed.  
CDPW research (Thompson 2005) also indicates a separate channel may not 
reduce the presence of whirling disease.  Habitat modification has not resulted in 
the reduction of the prevalence of the myxospores as hypothesized.  Proposed 
nutrient and temperature mitigation measures previously described are expected to 
provide a greater benefit to reducing temperature and nutrient concentrations than a 
bypass channel.  However, the Subdistrict’s Fish and Wildlife Enhancement Plan 
includes funding for studies to evaluate constructing a bypass channel at Windy 
Gap Reservoir. 
 
23.  See response to Comment No. 13. 
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24. One purpose of the WGFP EIS is to identify appropriate mitigation for the 
adverse effects of the WGFP.  Mitigation for the fish and wildlife effects of the 
proposed project are included in the Fish and Wildlife Mitigation Plan developed 
by the Subdistrict with assistance from the CDPW  in accordance with the 
requirements of CRS 37-60-122.2.   
 
25.  The Fish and Wildlife Mitigation Plan prepared by the Subdistrict in 
accordance with the requirements of CRS 37-60-122.2  includes appropriate 
mitigation for the effects of the WGFP on fish and wildlife resources.   
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1.  Windy Gap water rights were made absolute in Case No. 89CW298, which 
awarded absolute water rights to pump 600 cfs from the Windy Gap Pump Canal 
and also confirmed the volumetric diversion limits as an integral part of the 
decree. 
 
The FEIS discloses a number of impacts from the proposed WGFP and identifies 
mitigation measures to avoid or minimize adverse effects.  Additional mitigation 
measures were defined and developed to reduce or offset the potential impacts 
from implementation of the proposed project.  Mitigation measures and the 
effectiveness of those measures are described for each resource in Environmental 
Consequences—Chapter 3.  An updated summary of mitigation measures is also 
included in Section 3.25 of the FEIS.   
 
 
 
 
 
The comment period was extended until December 28, 2008. 
 

F-203



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #403 Response 

 
 
 
 
 

1 

 

 
F-204



WINDY GAP FIRMING PROJECT — RESPONSES TO COMMENTS 
 

Com- 
ment Letter #1150 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.  Thank you for your comment. 
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1.  These comments are addressed in detail below. 
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2.  The WGFP was initiated by the Participants because the original Windy Gap 
Project failed to deliver the yields anticipated in the 1981 EIS for the reasons 
discussed in more detail in Section 1.5 of the WGFP FEIS, including insufficient 
storage.  To address the shortcomings of the Windy Gap Project, Participants 
determined that a cooperative project with shared storage in a new reservoir(s) 
would be the most efficient way to collectively firm their Windy Gap water 
supply.  Existing absolute Windy Gap water rights represent an existing source of 
water available to the Participants.  However, additional infrastructure is necessary 
to provide reliable deliveries.  Thus, the purpose of the WGFP is to fix a broken 
project, not to develop new sources of water.  Many of the WGFP Participants 
have additional future water needs beyond what the WGFP would supply, and will 
be investigating other sources of water to meet those needs.  The WGFP is only 
functional as a collaborative effort on the part of Windy Gap Project unit holders. 
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The impact on Colorado River under the action alternatives is similar because each 
of the alternative results in an increase in stream diversions.  The No Action 
Alternative also increases diversions, as described in response to Comment No. 3.  
The EIS evaluates the impact of all of the action alternatives that would meet the 
project purpose and need and the No Action Alternative. 
 
3.  The No Action Alternative presents what WGFP Participants would do if 
Reclamation does not allow the proposed connection to C-BT facilities.  
Consistent with CEQ guidance on what should be considered in a No Action 
alternative, it does not mean that agencies stop what they are doing.  In the case of 
existing agreements, prior court decisions and CEQ guidance would define No 
Action as no change to existing agreements.  For WG and the WGFP this means 
that Reclamation would continue operation under the existing agreement between 
Reclamation and the Subdistrict for conveyance of WG water through the C-BT 
Project system.  (See CEQ 40 Questions, No. 3)  This also includes foreseeable 
actions by the participants.  For most Participants, this includes continuing to take 
Windy Gap deliveries and increasing those deliveries as water demand increases 
within the capacity of the existing Windy Gap Project facilities and available 
storage in Granby Reservoir.  One Participant would drop out of the WGFP.  The 
City of Longmont would pursue enlargement of Ralph Price Reservoir to store its 
Windy Gap water.  While there is no guarantee that enlargement of Ralph Price 
Reservoir would acquire all of the regulatory authorizations, it is a reasonable 
action for the City of Longmont, and no fatal flaws were discovered in review of 
this alternative in the WGFP EIS.  The majority of the hydrologic impacts 
included under the No Action alternative entail increased Windy Gap deliveries to 
Participants, which can currently be done without any infrastructure changes, 
additional authorizations, or approvals from Reclamation.  It is not speculative to 
assume that Windy Gap diversions will increase in the future as a function of 
increased demand or that the No Action alternative should be no diversions.  
 
4.  Windy Gap diversions for the last 10 years (1999 through 2008) averaged 
22,158 AF/yr, which is significantly higher than the average diversion of 11,080 
AF/yr for the period from 1985 through 2005, as presented in Table 3 of the Water 
Resources Technical Report.  Windy Gap diversions were made in accordance 
with the project’s water rights, the same water rights that would be used to effect 
diversions with a WGFP.  The increase in recent diversions represents the 
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Participants’ need for additional water to meet increasing water demands, which is 
supported by information presented in Chapter 1 on the Participants’ water 
demands and needs.  Modeled Windy Gap diversions under existing conditions 
reflect the recent increases in Windy Gap Participant demands.  Windy Gap 
pumping for the 8-year period from 2001 through 2008, since Granby Reservoir 
last filled, averaged 27,450 AF/yr.  That average includes 2002 and 2004 when 
almost no Windy Gap water was pumped.  Therefore, estimated pumping under 
existing conditions is much closer to recent operations than suggested in the 
comment.  
 
The comment indicates that potential impacts of additional Windy Gap diversions 
under the Proposed Action are minimized or underestimated based on a 
comparison against existing conditions.  The average decrease in Colorado River 
flows below Windy Gap between the Proposed Action and existing conditions is 
21,283 AF/yr, which is the estimated increase in net depletions to the Colorado 
River.  This reflects the net effect of additional Windy Gap diversions from the 
Colorado River and the difference in spills from Granby Reservoir.  A 
considerable portion of Windy Gap water diverted from the Colorado River is 
delivered back to the river via a spill under the existing conditions scenario.  
Windy Gap operations were simulated in this manner to present the amount of 
water than could be diverted with the project’s current water rights to meet 
demands even if a portion of the water is subsequently spilled from Granby 
Reservoir back to the Colorado River.  Table 3-9 was added to the FEIS to better 
illustrate the water balance associated with the Proposed Action.  
 
In summary, the effects assessments based on net depletions to the Colorado River 
below Windy Gap, as presented in the FEIS, are appropriate.  Windy Gap 
diversions under existing conditions reasonably reflect recent operations and 
diversions, which are much higher than the 20-year average from 1985 through 
2005.  In addition, this issue does not affect Windy Gap diversions in dry years; 
therefore, Windy Gap pumping, net depletions to the Colorado River and 
associated impacts are appropriately estimated in dry years, which are typically 
more critical for aquatics, water quality, and other flow-related resources.  
 
In response to the portion of the comment that the DEIS assumes streamflows in 
the Upper Colorado River are significantly lower than actual stream gage 
measurements, it is not valid to compare modeled existing conditions at the Hot 
Sulphur Springs gage with historical USGS gage data at that location.  That  
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comparison is flawed for the following reasons: 
• Demands have changed considerably over the course of the study period,  
• Certain facilities and reservoir were not in operation for the entire study 

period, and 
• River administration and project operations have changed over the study 

period.  
The Windy Gap Project did not come online until 1985.  Therefore, it is inaccurate 
to evaluate  the effects of Windy Gap diversions under the alternatives based on a 
comparison with historical flows at Hot Sulphur Springs because they do not 
include the effects of the Windy Gap Project prior to 1985. 
 
5.  The WGFP FEIS fully considered the cumulative impacts of the Moffat 
Project, as well as other reasonably foreseeable future actions.  The cumulative 
effects analysis included hydrologic modeling of the Moffat Project, including 
changes in Fraser River, Williams Fork, and Blue River flows.  Hydrologic 
impacts of the Moffat Project are actually overstated in the WGFP analysis 
because Denver’s Blue River demands are 30,000 AF less than used in the 
hydrologic modeling for the WGFP.  Denver changed their demand estimate after 
the hydrologic model for the WGFP was completed.  The cumulative effects 
analysis for water quality, aquatics, and other resources were analyzed in the same 
level of detail as the direct impact of the WGFP.  The WGFP and Moffat Project 
have different objectives, different project proponents, and no shared facilities.  
Combining the two projects in one EIS is not needed to adequately evaluate the 
cumulative effects of the projects.  The Corps is a cooperating agency for the 
WGFP, and Reclamation and the Corps have coordinated on the assessment of 
cumulative effects and mitigation for the two projects.  Daily hydrologic data were 
used in the assessment of resource impacts for the WGFP. 
 
6.  Additional mitigation measures were defined and developed to avoid or 
minimize adverse effects from implementation of the Proposed Action from those 
presented in the DEIS.  Mitigation measures were developed to correspond with 
projected impacts.  Mitigation measures and the effectiveness of those measures 
are described for each resource in Environmental Consequences—Chapter 3.  An 
updated summary of mitigation measures is also included in Section 3.25.  The 
mitigation measures in the FEIS are commitments that would be included as part 
of the Record of Decision. 
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7.  Reclamation expects to complete the NEPA process with a Record of Decision 
(ROD) no sooner than 30 days after the Final EIS is made available to the public.  
The ROD will document Reclamation’s selection of an alternative for the WGFP 
and discuss the factors, including C-BT Project water rights that were considered 
in making that decision.  If the selected alternative includes issuing a water 
contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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8.  Reclamation expects to complete the NEPA process with a Record of Decision 
(ROD) no sooner than 30 days after the Final EIS is made available to the public.  
The ROD will document Reclamation’s selection of an alternative for the WGFP 
and discuss the factors, including C-BT Project water rights that were considered 
in making that decision.  If the selected alternative includes issuing a water 
contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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9.  Reclamation expects to complete the NEPA process with a Record of Decision 
(ROD) no sooner than 30 days after the Final EIS is made available to the public.  
The ROD will document Reclamation’s selection of an alternative for the WGFP 
and discuss the factors, including C-BT Project water rights that were considered 
in making that decision.  If the selected alternative includes issuing a water 
contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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10.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to 
the public.  The ROD will document Reclamation’s selection of an alternative for 
the WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS 
 
11.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to 
the public.  The ROD will document Reclamation’s selection of an alternative for 
the WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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12.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to 
the public.  The ROD will document Reclamation’s selection of an alternative for 
the WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
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13.  Evaluation and potential designation of portions of the Colorado River as 
Wild and Scenic is a separate and ongoing process being pursued by the BLM.  
Recreational values are among the outstanding remarkable values identified for 
segments of the river.  This process is described in the Recreation section of the 
FEIS.  While the effects to river recreation described in the FEIS could relate to 
the recreational values along the Colorado River, Wild and Scenic River status is a 
determination made by the BLM as part of the planning process, and is not part of 
the evaluation for the WGFP EIS.  None of the WGFP alternatives would affect 
BLM recreation facilities within the upper Colorado River Special Recreation 
Management Area.    
 
14.  The Subdistrict is not proposing an expansion of the Windy Gap water rights.  
All diversions after the WGFP is constructed would be in accordance with the 
current water rights for the Windy Gap Project.  Whether or not prepositioning 
requires a change of the Windy Gap water rights will be part of the evaluation  
discussed in the response to comment No.1.  This evaluation will also include an 
analysis of the effects on C-BT Project water rights to assure that they are not 
adversely affected.   
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15.  We are aware of no basis for the assertion that the Azure Agreement 
signatories intended that the Windy Gap Project should not “change the operation 
of the C-BT Project in any way.”  This is not mentioned in the Azure Agreement 
in Part IV, Purpose of Agreement, or in any other part of the agreement.  Further, 
the DEIS, which is referred to in the 1980 Azure Agreement, states on page 1-1 
that one of the purposes of the EIS is to address the fact that “Operation of the C-
BT Project will be modified if water developed by the second project, Windy Gap, 
is transported through the C-BT system.”   

The operation of the proposed WGFP, which has been evaluated in the EIS, was 
reviewed in detail by Reclamation to ensure that there would be no negative 
impacts on operation of the C-BT Project and does not appreciably change the 
volume of water diverted or delivered by the C-BT Project – and in this way, 
operation of the project is “invisible” to the C-BT Project.  The proposed project 
operations were designed to make the most efficient use of facilities without 
expanding the yield of the C-BT project or allowing Windy Gap deliveries through 
the Adams Tunnel to violate the volumetric limits in the Azure Agreement.     

The proposed project is consistent with the Windy Gap Carriage Contract, in 
particular with paragraph 4(a) which states that “the introduction, storage, carriage 
and delivery of Subdistrict Water shall be subject to the need for the use of said 
[C-BT] Project Works for [C-BT] Project purposes…”  Reclamation has proposed 
that modifications to the Carriage Contract will be made to allow for 
prepositioning.  Reclamation’s standard contracting process will be used to make 
any necessary modifications to the Windy Gap Carriage Contract. 

The Subdistrict is not claiming use of the Green Mountain Reservoir pool for 
replacement purposes for Windy Gap operation.  Green Mountain will be used as 
authorized in SD80 for replacement of out-of-priority C-BT diversions.  All 
Windy Gap diversions, including exchanges, will be in accordance with state 
water law and “strictly under the priority system” as agreed in Paragraph 13 of the 
1980 Azure Agreement. 
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Operation of the proposed project is within the limitations of the 1980 Azure 
Agreement, the 1985 Supplement to the 1980 Agreement, and the Record of 
Decision.  These agreements rely on the DEIS and FEIS to describe the project 
that is approved.  Both the DEIS and FEIS discuss the use of approximately 
90,000 acre-feet of storage on the East Slope, either as unused or leased storage 
(see DEIS, pg. IV-10) or “participant storage capabilities other than the C-BT 
Project (see FEIS, pg. IV-68).  It has always been intended that storage on the East 
Slope would be a necessary part of the Windy Gap Project and the WGFP was 
proposed as a joint, regional project by the Participants to minimize the cost and 
environmental impacts of storage to realize the yield contemplated in the original 
Windy Gap Project.  The proposed Project is consistent with the original 
agreements and underlying environmental reports including the 1980 Azure 
Agreement, 1985 Supplement to the 1980 Agreement, the Windy Gap Carriage 
Contract, and the original Windy Gap Record of Decision. 
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16. Although the Corps will extensively use the EIS to evaluate the PA 
compliance with the Guidelines, the determination to issue a 404 Permit is a 
decision made by the Corps independently of conclusions in the EIS. 
 
17.  Reclamation expects to complete the NEPA process with a Record of 
Decision (ROD) no sooner than 30 days after the Final EIS is made available to 
the public.  The ROD will document Reclamation’s selection of an alternative for 
the WGFP and discuss the factors, including C-BT Project water rights that were 
considered in making that decision.  If the selected alternative includes issuing a 
water contract, Reclamation intends to determine whether the proposed contract 
complies with Senate Document 80, and other applicable authorities, prior to 
execution of the proposed contract.  See the discussion of text added at the 
beginning of Section 1.10.2 of the FEIS. 
 
18.  The WGFP is intended to meet the long-term water need of Project 
Participants to the year 2050, or build-out for some Participants.  The recession 
has had an impact on growth in the past 2 years in many previously fast-growing 
areas, and the Participant service areas are no exception.  However, recessions are 
short-term economic phenomena, similar to economic boom growth.  Long-term 
growth projections are normalized to “smooth out” cyclical high and low-growth 
periods.  The overall long-term need for additional water supply is not affected by 
short-term fluctuations in population, although the timing for needing the water 
may shift.  
 
19.  See response to Comment No. 9.  The required accounting would be based on 
requirements of the State Engineer, but would include, at a minimum, detailed 
accounting of the total amount of C-BT water contained in Granby and Chimney 
Hollow reservoirs to ensure the total does not exceed 539,758 acre-feet, which is 
the physical capacity of Granby Reservoir. 
 
20.  See response to Comment No. 9. 
 
21.  See response to Comment No. 9. 
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22.  The exact nature of the working arrangement between the Subdistrict and 
Reclamation to implement the proposed project would be the subject of contract 
negotiations including conditions necessary to protect the C-BT Project and its 
commitments under its various authorities and water rights.  These contract 
discussions will be open to public participation.   
 
23.  See response to Comment No. 14. 
 
24.  See response to Comment Nos. 9 and 14. 
 
25.  The CDSS Model, which was used to evaluate hydrologic effects on the West 
Slope, covers the Colorado River drainage from the headwaters to the Colorado-
Utah state line.  However, the area considered for the analysis of hydrologic 
effects extends downstream of Kremmling to the gage below the confluence with 
the Blue River.  The downstream extent of the study area was initially based on 
the location where average monthly flow changes would be less than 10% under 
direct effects.  Average monthly Colorado River flow decreases less than 7 percent 
from existing conditions compared to the Proposed Action, and less than 3 percent 
annually.  Resource impacts for hydrology, water quality, aquatics, boating, and 
other resources were evaluated below Kremmling to assess the validity of the 
downstream study area extent.  Results of the resource evaluations indicate direct 
effects from the WGFP diminish substantially below Kremmling and would 
generally be minor.  Therefore, extension of the study area further downstream is 
not warranted based on the results of the resource evaluations.  
 
26.  See response to Comment No. 9. 
 
27.  See response to Comment Nos. 9 and 14. 
 
28.  See response to Comment No. 22.  
 
29.  See response to Comment No. 22. 
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30.  See responses to Comment Nos. 9 and 22. 
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1.  Reclamation will notify the Comanche Nation if any human remains are found 
during excavations for construction of any of the reservoir facilities.   
 
2.   Reclamation will properly inform the Comanche Nation if there are any human 
discoveries during construction.  Notifications will be in accordance with the 
Programmatic Agreement or MOU, whichever is appropriate. 
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1.  The CDSS Model, which was used to evaluate hydrologic effects on the West 
Slope, covers the Colorado River drainage from the headwaters to the Colorado-
Utah state line.  Therefore, the active model area extends downstream of the 
Dotsero gage.  However, the area considered for the analysis of hydrologic effects 
extends downstream to the USGS gage near Kremmling.  The downstream extent 
of the study area was initially based on the location where direct effects on average 
monthly flow would be less than 10 percent .  Hydrologic and other impacts 
diminish below the Blue River confluence because the preferred alternative would 
have less than a 7 percent impact on average monthly flows and less than a 3 
percent impact on annual flows.  The percent of flow reduction continues to 
diminish downstream with input from other tributaries.  Resource evaluations were 
conducted to determine impacts at that location and assess the validity of the 
downstream study area extent.  Results of the resource evaluations indicate direct 
effects due to the WGFP would be negligible to minor along the Colorado River 
near the Kremmling gage.  Therefore, extension of the study area further 
downstream is not warranted.  Regarding future potential projects downstream of 
Kremmling, see Section 2.8.2 of the FEIS and Section 8.1 of the Water Resources 
Technical Report (ERO and Boyle 2007) for a discussion of the criteria for 
identifying reasonably foreseeable actions. 
No measurable socioeconomic impacts are anticipated in Eagle County from 
anticipated increased WGFP diversions.  
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2.  Daily data were developed from monthly model output by disaggregating 
monthly values using historical gage records.  Two sets of daily data were 
developed.  Daily data were developed for the entire study period for the USGS 
gages on the Colorado River below Lake Granby, below Windy Gap, at Hot 
Sulphur Springs, near Kremmling, and the gage on Willow Creek below Willow 
Creek Reservoir.  See Section 4.2.4 in the Water Resources Technical Report for a 
detailed discussion of the process used to disaggregate monthly model output.  
A combination of daily and monthly hydrologic data was used for evaluations of 
resources dependent on flows or reservoir storage contents and levels.  Daily data 
was used for evaluating effects to aquatics, water quality, stream morphology, 
recreation, and other resources.  Table 3-4 of the FEIS indicates how hydrologic 
data was used in the evaluation of different resources..  
Because of its relatively junior water rights, the Windy Gap Project is not in 
priority and is precluded from diverting water from the Colorado River during 
droughts and low-flow periods with or without the alternatives assessed to provide 
firming storage.  During low-flow periods, the Windy Gap Project would operate 
the same whether there is a firming project online or not.  In these low-flow 
conditions, downstream Colorado River flows, whether they are viewed on a 
monthly or on a daily basis, are the same for existing conditions, for the No Action 
Alternative, and for each of the EIS alternatives.  Because there are no hydrologic 
impacts due to the WGFP during low-flow and drought periods, a daily model is 
not needed to assess effects for these low-flow periods, and the disaggregation of 
monthly data to daily data is sufficient for the assessment of effects for non-
drought conditions.   
 
3.  The Grand County Stream Management Plan (SMP) was reviewed during 
preparation of the EIS.  Our understanding is that the objective of the SMP was to 
develop preferred and recommended streamflows, water quality, and available 
water supplies for water users in the basin.  The focus of the EIS is to evaluate and 
disclose the anticipated environmental effects of the proposed action and 
alternatives.  Where adverse effects were identified, mitigation measures were 
identified to avoid or minimize those impacts.  The mitigation measures developed 
for the WGFP are linked to identified project impacts and may not necessarily 
meet the target flow recommendations included in the SMP.  However, mitigation 
measures included in the FEIS could help meet some of the goals of the SMP. 
 
4.  Evaluation and potential designation of portions of the Colorado River as Wild 
and Scenic is a separate and ongoing process being pursued by the BLM.  
Recreational values are among the outstanding remarkable values identified for 
segments of the river.  This process is described in the Recreation section of the 
FEIS.  While the effects to river recreation described in the FEIS could relate to 
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the recreational values along the Colorado River, the decision on Wild and Scenic 
River status is made by the BLM as part of their planning process and is not part 
of the evaluation for the WGFP EIS. 
The discussion of climate change in Section 2.8.2—Reasonably Foreseeable 
Actions was revised in the FEIS.  This section includes updated information from 
recent publications on climatic change trends in the upper Colorado River basin 
and possible future changes.  Potential environmental impacts from climate change 
are qualitatively evaluated as part of the cumulative effects evaluation discussed 
for applicable resources in Chapter 3 of the FEIS. 
Quantitative effects of pine bark beetle infestation on water resources are difficult 
to accurately predict because of the numerous variables involved and the 
assumptions that would be necessary.  While the potential types of effects are 
acknowledged in Section 2.8.2.1 on Reasonably Foreseeable Action, no attempt 
was made to quantitatively evaluate the effects.  Any pine beetle-related impacts 
would be similar for all alternatives. 
 
5.  Conditional Windy Gap water rights were established by decrees in 1980 and 
1985 when the original Windy Gap Project was approved and made absolute in 
1990, as described in Section 3.5.1.3 of the FEIS.  There are ongoing discussions 
between Grand County and the Subdistrict on the need for a new or modification 
of the existing Windy Gap 1041 permit The EIS provides an estimation of the 
anticipated direct and cumulative effects of the proposed action based on available 
information.    Addition discussion on this issue was added to Section 1.10.4 of the 
FEIS. 
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1.  See responses to Comment Nos. 15, 16, and 18 – 32. 
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2.  The effect of a reduction in streamflow on the aquatic ecosystem was evaluated 
using several methods including analysis of changes to peak flows, changes to 
sediment transport, and impacts on physical habitat using River2D.  As discussed 
in Section 3.7.2.3 on Stream Morphology, channel maintenance flows would 
remain sufficient to prevent aggradation or degradation of the channel.  The 
projected flow regime with the WGFP would maintain the ecological functions of 
high flows for stream morphology and riparian conditions.  Further, the sediment 
transport associated with these flows would be sufficient to transport sediment size 
classes important to benthic health and spawning habitat (see response to 
Comment Nos. 32 – 34).   
Impacts to physical habitat were evaluated using River2D and habitat suitability 
data from CDOW.  Physical habitat is not predicted to change during most of the 
year, in particular in winter when habitat can be most limited.  For this analysis, a 
threshold of a 15% change in habitat was used as the level above which impacts to 
aquatic habitat were considered to have effects (FEIS Section 3.9.2.2).  This 
threshold level has been used by other investigators in Oregon and Washington 
(Instream Flow Council 2008 Short Course - What About Those High Flows? 
Environmental Flow Requirements for High Flows on Streams and Rivers, 
Moderator: Alan Wald, Washington Department of Fish & Wildlife, October 6, 
2008).  The rationale for selecting a threshold level is based on the error associated 
with field measurements and the error within the habitat models.  Additional 
analysis was completed after the DEIS to provide information on the seasonal 
distribution of habitat effects associated with changes in Colorado River 
streamflow.  This information is included in the Aquatic Resources section of the 
FEIS and a revised Aquatic Resource Technical Report (Miller Ecological 2010).  
The seasonal analysis shows that most of the time, the percent change to habitat is 
less than the 15% threshold level.  Habitat changes greater than 15% occur 
primarily from June through August and vary by species and life stage.  The 
largest change to habitat occurs between Windy Gap Reservoir and the Williams 
Fork for adult rainbow trout for periods of 2 to 4 weeks during the summer.  A 
major assumption for application of PHABSIM is that habitat quantity controls or 
limits populations.  Therefore the time of the year when the lowest amount of 
habitat is available is likely to be the limiting time period for the species being 
studied.  In the Colorado River, winter is the time when the least amount of habitat 
is available to the fish species and likely controls the populations.  WGFP does not 
divert in the winter and therefore does not change the habitat availability during 
the limiting time period.  The changes to habitat during summer are substantial but 
still provide considerably more habitat than during winter.  Also, the duration of 
the decrease is usually on the order of several weeks rather the months of low 
habitat as in fall and winter and therefore less likely to effect fish at the population 
level.   
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The Subdistrict developed a Fish and Wildlife Mitigation Plan (FWMP) in 
accordance with the requirements of CRS 37-60-122.2 (FEIS Appendix E).  The 
Colorado Wildlife Commission adopted the FWMP on June 9, 2011 and the 
Colorado Water Conservation Board (CWCB) adopted it on July 13, 2011.  The 
FWMP is a component of the mitigation and environmental commitments 
described in the FEIS (Section 3.25).  
 
3. See response to Comment No. 14.   
 
4. See response to Comment No. 9.   
 
5. See response to Comment No. 10.   
 
 
 
 
 
 
 
6.  See response to Comment No. 38. 
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7.  See response to Comment Nos. 32 and 39.   
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8.  The DEIS acknowledges (DEIS p. 1-4, Section 1.3.1) that the Windy Gap 
Firming Project meets a portion of the participants’ existing and future needs.  The 
intent of the project is only to improve the yield from an existing project with 
existing water rights (DEIS p. 1-1).  As the lead agency Reclamation retains the 
responsibility to ensure the relevancy and legitimacy of the purpose and need.  
Reclamation believes that the purpose and need satisfies both conditions. The 
original Windy Gap Project EIS (1981) estimated that about 56,000 AF of water 
could be diverted annually from the Colorado River and that about 48,000 AF 
could be delivered to the Participants after losses and delivery of 3,000 AF to the 
Middle Park Water Conservancy District.  The current WGFP was initiated by 
some of the current Windy Gap owners because the original Windy Gap Project 
failed to deliver the anticipated yield from their water rights for the reasons 
discussed in more detail in Section 1.5 of the WGFP FEIS, including insufficient 
storage.  To address the shortcomings of the Windy Gap Project, Participants 
determined that a cooperative project with shared storage in a new reservoir(s) 
would be the most efficient way to collectively firm about 30,000 AF of its Windy 
Gap water supply.  Not all of the Windy Gap unit holders or all of the Windy Gap 
units owned by WGFP Participants are included in the proposed project, thus the 
WGFP is only seeking to firm about 30,000 AF of the 48,000 AF of the original 
expected yield.  Windy Gap water represented a source of existing water available 
to the Participants, but requires additional infrastructure to provide reliable 
deliveries.  Thus, the purpose of the WGFP was to fix a broken project, not to 
search for other sources of water.  Many of the WGFP Participants have additional 
future water needs beyond what the WGFP would supply and will be individually 
investigating other sources of water to meet those needs.  The WGFP is only 
functional as a collaborative effort on the part of Windy Gap Project unit holders. 
 
Future water demands were addressed in the EIS (DEIS p. 1-18, 1-19, Table 1-4 
and Figure 1-9) as a means for Reclamation to confirm the need for the project 
(DEIS p. 1-10).  However, the project is designed to improve an existing water 
supply, rather than develop other water sources.  In order to assess the ability of 
the WGFP to provide water on a consistent basis (firm yield), an analysis was 
needed to estimate the amount of water that could be reliably delivered (DEIS p. 
3-51, Tables 3-20 and 3-21).  The yield estimate for Windy Gap water provides 
Front Range communities more specific information that may be useful in their 
planning.  Comprehensive plans prepared by the project participants are not the 
focus of this EIS.  The original Windy Gap Project was built to meet a portion of 
the then-current water demand and projected future water needs for the 
participants at that time.  Windy Gap water deliveries have varied over the years 
due to available supplies, changes in Windy Gap unit ownership, and varying 
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demand.  The DEIS and the WGFP Purpose and Need Report (ERO and Harvey 
Economics 2005) evaluated the projected long-term water needs for the 
Participants.  The results of that analysis indicated all of the Participants have a 
need for additional water to meet future demands.  While the timing of Participant 
future water needs may vary from projections because of changing economic 
conditions or other variables, all available evidence, including recent reports from 
the State Water Supply Initiative, indicates that water demand for the WGFP 
Participants, as well other water users along the Colorado Front Range, will 
continue to increase in the future as the population grows.  Reclamation 
collaborated with the Corps of Engineers (Corps) in the development and review 
of the WGFP analysis of purpose and need.  Neither Reclamation nor the Corps 
believes additional reviews or studies are necessary to evaluate future water 
requirements or supplies. 
 
9.  The WGFP Participants have committed to maintaining a state-approved water 
conservation plan in accordance with the Water Conservation Act of 2004 
(Colorado House Bill 04-1365).  Seven of the WGFP Participants have CWCB-
approved plans, and other municipal water providers and water districts have 
committed to acquiring a CWCB-approved plan prior to delivery of WGFP water.  
Reclamation would require maintenance of a state-approved water conservation 
plan as a condition to a contract with Subdistrict WGFP Participants for use of C-
BT facilities. 
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10.  WGFP alternatives were developed to meet the project purpose and need, as 
described in the response to Comment No. 8.  Reclamation considered 170 
different alternatives using NEPA and Section 404(b)(1) guidelines in cooperation 
with the Corps, to narrow down the range of reasonable alternatives for meeting 
the project purpose and need (WGFP Alternative Analysis, ERO 2005).  Screening 
criteria based on 404(b)(1) guidelines were established to help select the least 
environmentally damaging practicable alternatives (LEDPA) for consideration in 
the DEIS.     
As indicated in the response to Comment No. 9, all of the WGFP Participants have 
or will be implementing state-approved water conservation plans prior to the 
delivery of any WGFP water.  While conservation is a key component of meeting 
existing and future water needs for all of the Participants, firming delivery from 
existing sources of water supply, such as the WGFP also is needed to meet 
projected demands.  Other EPA-suggested alternatives may provide alternate 
sources of water, but would not meet the project purpose and need.  WGFP 
Participants could individually consider other sources of water supply to meet 
water needs not satisfied by the WGFP and planned conservation measures. 
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11.  The FEIS provides a comparison of the alternatives in relation to existing 
conditions.  Information on the No Action alternative and comparisons with the 
No Action alternative also are given for some resources according to Bureau of 
Reclamation NEPA Handbook guidance.  The mitigation measures included in the 
FEIS were developed based on a comparison of the Preferred Alternative with 
existing conditions.  
The text in the water quality section was revised to more clearly indicate that the 
increase in stream temperature is a change from existing conditions. 
 
12.  As discussed in Section 2.8.3, Actions Not Considered Reasonably 
Foreseeable, growth-related impacts were not evaluated in the FEIS because 
population growth in the communities served by the WGFP is expected to occur 
regardless of the decision on whether to implement the project.  While regional 
growth and development may affect wetland resources in the future, much as it has 
in the past, approval of the WGFP would not result in more wetland impacts than 
are likely to occur without the project.  Any growth related impacts to wetlands 
would be similar for all alternatives.  The only incremental difference in 
cumulative effects to wetlands between the alternatives would be the direct effects 
related to project facilities.   
 
13.  The cumulative effects analyses for aquatic resources, water quality, and 
stream morphology considered the accumulated change to the Colorado River.  At 
EPA’s request Table 3-20 was added to the FEIS to better illustrate the cumulative 
effect to flows in the Colorado River from past, present and reasonably foreseeable 
actions.  As discussed in more detail in the response to Comment Nos. 32 to 35, 
hydrologic processes that maintain the channel and that provide flushing flows for 
sediment transport would remain intact under the proposed action. A recent 
evaluation was completed of available streamflow versus shear stress data at the 
Colorado River Breeze station, a riffle site located downstream of the confluence 
with the Williams Fork (ERC 2009).  This analysis provides a generalized 
relationship between sediment mobilization and streamflows in the Colorado 
River.  The results showed that fine sediments (sand and silt, 2 mm or finer) would 
be mobilized at this riffle site at flows of less than 50 cfs.  Fine gravel (8 mm) 
would require a flow of 200 cfs, medium gravel (16 mm) would require a flow of 
about 400 cfs, and coarse gravel (32 mm) would require a flow of about 850 cfs to 
be mobilized.  In Ward’s 1981 study, his results at four locations from below 
Windy Gap to above the Blue River showed that fine sediments (sand and silt, 2 
mm or finer) would be mobilized at discharges ranging from 140 to 240 cfs 
(depending on location, with the highest flow at the lowest site above the Blue 
River).   Sediment transport up to small gravels is important for scouring 
accumulated fines and algae from the stream bed.  Sediment up through very 
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coarse gravel, which includes spawning substrates for trout and interstitial spaces 
for macroinvertebrates.  Flows within the range of 510 to 1,240 cfs, more than 
adequate to mobilize up to coarse gravel, would continue to occur during nearly 50 
percent of all years under the proposed action with cumulative effects.  Under No 
Action and cumulative effects, flows of 510 to 1,240 cfs would occur during about 
one third of all years.  While Colorado River streamflows have changed 
substantially since the first half of the 20th century, sufficient channel maintenance 
flows and peak flows would occur under the WGFP to maintain aquatic habitat.  
Current healthy fish populations ranging from about 4,000 to 11,000 fish per mile 
attest to the existing quality of the Colorado River.  The majority of the impacts to 
aquatic habitat are of a magnitude that is not a limiting factor for fish survival.  
Mitigation measures in the Fish and Wildlife Mitigation Plan developed by the 
Subdistrict (FEIS Appendix E) would reduce potential impacts to trout from 
elevated stream temperatures in the summer.  See response to Comment No. 15.  
The FWMP also includes an increase in flushing flows to 600 cfs under certain 
conditions.  Nutrient mitigation measures (FEIS Section 3.8.4) would offset the 
nutrient loadings from Fraser River WWTPs and nonpoint agricultural sources in 
the Willow Creek basin, a tributary to the Colorado River and improve water 
quality in these streams year-round.  Results of the detailed modeling of 
hydrologic conditions, water quality, and aquatic habitat in the Colorado River 
indicate that the WGFP (along with existing bypass flows and flushing 
requirements and new mitigation measures developed to address stream 
temperature, nutrients) would not lead to threshold level impacts that threaten the 
ecology of the river.  Existing minimum flow requirements that maintain base 
flows during summer would not change and would protect primary and secondary 
productivity.  These flows support the trout and other fish populations below 
Windy Gap Reservoir, and are expected to continue with the proposed action.  The 
cumulative impact analysis shows that projects other than the proposed action 
would cause changes greater than the 15% threshold in dry water years during the 
summer.  Windy Gap does not divert in dry years so the changes in these years are 
due to projects other than WGFP.  The lowest flows and the lowest habitat still 
occur during late fall and winter for several months in all flow years.  Therefore, 
the reduction in habitat during summer, while it is substantial, is likely not the 
limiting habitat factor for trout.  In addition, the sediment transport analysis 
demonstrates that the channel would be maintained with the flows that occur for 
cumulative impacts.  The cumulative impacts from those other reasonably 
foreseeable projects exceed the threshold of significance at times when WGFP has 
no change on habitat or river flow.  Also note that the hydrologic impacts of the 
Moffat Project in the WGFP analysis of cumulative effects are overstated because 
Denver’s Blue River demands would be 30,000 AF less than used in the 
hydrologic modeling for the WGFP.  Denver Water changed their Blue River 
demands after the hydrologic modeling for the WGFP was completed. 
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The decreases that are shown for dissolved oxygen are small and the total 
concentration remains above the state standard of 6.0 mg/l.  The change in thermal 
regime should not impact the macroinvertebrate community since the tolerance of 
many of the macroinvertebrates is similar to the temperature tolerance of trout.  
Seasonal water temperature variations that follow air temperature would remain 
similar with the WGFP, which would allow macroinvertebrates that rely on water 
temperature cues to complete their life cycles.  The non-game fish species would 
also remain protected by the Fish and Wildlife Mitigation Plan.  In total, there is 
no indication that the river is at a critical threshold based on the data gathered for 
the existing conditions and the analysis of projected changes. 
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14.  The discussion of climate change in Section 2.8.2, Reasonably Foreseeable 
Actions was revised in the FEIS.  This section includes updated information from 
recent publications on climatic change trends in the upper Colorado River basin 
and possible future changes.  Potential environmental impacts from climate change 
are qualitatively evaluated as part of the cumulative effects evaluation discussed 
for applicable resources in Chapter 3 of the FEIS. 
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15.  The Subdistrict would develop a proposed nutrient reduction mitigation plan 
for Reclamation and Corps approval, as described in Section 3.8.4 of the FEIS..  
The plan includes point source nutrient reductions from WWTP discharges in the 
Fraser River and nonpoint source nutrient reductions from agricultural land in the 
Willow Creek watershed.  Other nutrient reduction measures would be 
implemented as necessary to meet the requirement to provide a documented 
nutrient reduction credit factor of 1:1 to satisfy Reclamation and Corps mitigation 
requirements.  These measures would improve the quality of the Fraser River, 
Willow Creek, and the Colorado River year-round and also would benefit the 
Three Lakes, Horsetooth Reservoir, and Carter Lake by reducing nutrient loading 
from WGFP pumping.   
Additional stream temperature and climatic data became available following the 
initial analysis of temperature impacts for the DEIS.  Subsequently, a dynamic 
temperature model (Hydros 2011) was developed with input and review by EPA to 
simulate weekly average temperatures and daily maximums for the Colorado 
River between Windy Gap Reservoir and the Williams Fork for existing 
conditions and the alternatives.  The model simulations were conducted for the 
months of June through September using the very warm observed climatic data 
from 2007.  Results of this analysis indicated that increased exceedance of the 
chronic MWAT and acute DM standards would occur in July and August of some 
years.  Specifically, temperature standard exceedances were simulated to increase 
from existing conditions in 4 out of the 15 years evaluated with additional WGFP 
diversions.  For these years, the dynamic modeling indicated that the MWAT 
standard would be exceeded for several consecutive days or weeks and the DM 
would be exceeded up to several additional days, when simulated with the very 
warm 2007 meteorology.  Mitigation for temperature impacts is included in the 
Fish and Wildlife Mitigation Plan developed by the Subdistrict as described in 
response to Comment No. 13.  See Section 3.8.4.2 for further discussion of 
temperature mitigation.  Temperature mitigation measures would reduce the 
potential for exceedance of the temperature standards and impacts to fish 
associated with operation of the WGFP.  Other factors including low precipitation, 
diversions by others, and WWTP discharges also contribute to elevated stream 
temperatures, whether the WGFP is pumping or not. 
16.  It is true that the action alternatives would impact multiple water bodies in 
both East and West Slope watersheds.  Of the five reservoirs and one lake 
analyzed in the DEIS, two are currently recognized as impaired and are on the 
State’s 2008 303(d) List – Horsetooth Reservoir (dissolved oxygen (DO) and 
mercury – fish consumption advisory) and Carter Lake (mercury – fish 
consumption advisory).  A summary of the 303(d) status of reservoirs is noted in  
Table 3-50. 
With respect to DO concentrations in Horsetooth Reservoir, it is difficult to 
directly determine the impacts from the action alternatives due to the model used  
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for this reservoir.  As described in the DEIS, the BATHTUB model does not 
provide a direct prediction of DO concentration.  However, the relative 
magnitudes of hypolimnetic oxygen demand (HOD) and metalimnetic oxygen 
demand (MOD) predictions were used to compare existing conditions and the 
alternatives to provide insight on the relative potential impact on the DO 
concentration in the metalimnion or hypolimnion.  Larger HOD or MOD values, 
as compared to existing conditions, indicate a potential for lower DO in the 
reservoir.  Quantification of the likelihood of the DO concentration to be below 
the current water quality standards for an alternative is not possible based on the 
BATHTUB model predictions.  It was determined that all alternatives (including 
the No Action alternative) may slightly reduce DO concentrations in both the 
metalimnion and hypolimnion over existing conditions.  As described in the 
response to Comment No. 15, proposed mitigation measures to offset nutrient 
loadings in the Three Lakes system from WGFP pumping would benefit 
Horsetooth Reservoir and Carter Lake on the East Slope.  As a result of these 
measures, impacts to water quality, including DO in water bodies on the East 
Slope should be negligible.  The discussion on the limitations of the BATHTUB 
model was expanded in the FEIS and Tables 3-86 and 3-88 were updated to 
include additional information on the range of MOD and HOD values for Carter 
Lake and Horsetooth Reservoir.  

With respect to the fish consumption advisories, it is difficult to predict the 
impacts to mercury concentrations in fish tissue for either Horsetooth Reservoir or 
Carter Lake due to decreases in DO and increases in nutrients.  Please refer to the 
response to Comment No. 20.  Also, as indicated above, the nutrient mitigation 
measures described in Section 3.8.4 of the FEIS would substantially reduce the 
potential for nutrient import and DO impacts in Horsetooth Reservoir and Carter 
Lake.. 
 
17.  Section 3.8.4 of the FEIS includes a detailed discussion of the nutrient 
mitigation measures designed to offset nutrient loading to the Three Lakes from 
additional WGFP pumping and the effectiveness of those measures.  These 
measures include upgrades to the Fraser WWTP and implementation of best 
management practices and other erosion control measures to reduce nonpoint 
agricultural sources of nutrient discharges in the Willow Creek drainage and 
elsewhere.  These measures would offset the total nitrogen and total phosphorus 
loadings to the Three Lakes projected from the WGFP compared to existing 
conditions.  These measures would not only benefit the Three Lakes and deliveries 
to the East Slope during pumping, but would provide a year-round benefit to water 
quality in the lower Fraser River, Willow Creek, and Colorado River.  
Reclamation would require a monitoring plan to ensure that nutrient loadings to 
the Three Lakes are completely offset.  See also response to Comment No. 15. 
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18.  The frequency at which 90 cfs flows are predicted to occur for existing 
conditions and the alternatives is described in Section 3.5.2.6 of the FEIS and 
quantified in Table 3-13.  To evaluate potential mitigation for increased Colorado 
River stream temperatures during Windy Gap pumping, a multiday dynamic 
temperature model was developed.  This approach allows for the direct 
computation of the metrics required for assessing predicted conditions as 
compared to temperature standards (MWAT and DM).  Results of this analysis 
using a range of hydrologic conditions subjected to the very warm 2007 air 
temperatures indicate that increased exceedance of the chronic MWAT and DM 
standards are predicted to occur primarily in July and August.  Specifically, 
temperature standard exceedances were simulated to increase from existing 
conditions in 4 out of the 15 years evaluated with additional WGFP diversions.  
For these years, the dynamic modeling indicated that the MWAT standard would 
be exceeded for several consecutive days or weeks and the DM would be exceeded 
up to several additional days.  Although in the past, the Windy Gap Project has 
only diverted water once in July, the WGFP would allow more water to be 
pumped in July and occasionally in August.  As described in response to Comment 
No. 15, the Subdistrict developed a Fish and Wildlife Mitigation Plant to address 
temperature and other impacts to aquatic resources in compliance with CRS 37-
60-122.2.   
 
19.  The predicted increases in nutrient loading into the Three Lakes system are 
shown in Tables 3-69 and 3-70 of the FEIS, and predicted chlorophyll a 
concentrations and Secchi disk depths are shown in Table 3-71 to 3-76. After the 
DEIS was issued, it was discovered that historic water quality data from an 
incorrect location on Willow Creek were used for the analysis upstream of Windy 
Gap Reservoir.  Since loading computations were affected, the loading analysis 
needed to be redone.  In order to best reflect current conditions, data from 2005–
2010 were used.  The frequency of data collection was also greater during this 
period.  Although the loading computations were corrected (results presented later 
in this section), the Three Lakes Model was not rerun because the change would 
have minimal effect on displayed impacts or differences between alternatives.  See 
response to Comment No. 17 on proposed nutrient mitigation. 
 
20.  Conventional thinking, based on literature from eastern (Northeast U.S., 
Midwest, and Canada) systems, supports the idea that low oxygen levels 
(especially in the hypolimnion) are associated with high methylation rates and 
contaminated water, invertebrates, and fish.  According to recent research 
conducted in Colorado, however, measures of oxygen in the water column are not 
necessarily indicative of the amount of mercury contamination in a given system 
or sport fish within that system.   
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In a study by Colorado State University and the Colorado Division of Wildlife, 
researchers are studying four reservoirs with and without fish consumption 
advisories in the state.  The two reservoirs without fish consumption advisories 
had low (<1 mg/l) DO concentrations.  The two reservoirs with fish consumption 
advisories did not.  This goes against the conventional wisdom from the East 
Slope and shows that DO profiles may not be the most useful indicator of mercury 
methylation, and certainly not of mercury contamination in fish.   
 
According to the researchers (Lepak 2009): 

“Systems in which anoxic conditions were observed are relatively 
productive, which likely produced decaying material, contributing to 
hypoxia.  However, while biomass decay can cause hypoxia, elevated 
nutrients can have the effect of reducing mercury concentrations in 
biota.  
When high nutrient availability stimulates population growth of algae 
and subsequently zooplankton, the result can be a higher amount of 
in-lake biomass available to accumulate a given amount of mercury.  
This process has the potential to reduce mercury concentrations in 
sport fish in relatively productive systems by limiting trophic transfer 
of mercury due to lower concentrations in prey regardless of oxygen 
levels.  Thus, productivity may be working in two ways; one that 
reduces mercury concentrations in fish and another that increases 
them.” 

For the WGFP alternatives, increases in nutrients and DO are predicted for both 
Carter Lake and Horsetooth Reservoir.  According to the local research, it remains 
unclear what the net effect of lower DO (which could increase methylation) and 
higher nutrients (which could reduce mercury in sport fish) would have on 
mercury concentrations in fish tissue. 
 
In addition, nutrient mitigation measures described in the response to Comment 
Nos. 16 and 17 and discussed in Section 3.8.4 of the FEIS would offset nutrient 
loading to Horsetooth Reservoir and Carter Lake.  Thus, impact to DO in these 
reservoirs is expected to be negligible. 
 
21.  Please refer to Comment Nos. 16 and 17 and the discussion of nutrient 
mitigation in Section 3.8.4 of the FEIS. 
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22. to 27.  
1) Description of our DO Analysis:  This analysis was originally completed in 
late 2007 to early 2008 and updated in October 2011.  The DEIS standards 
assessment analyses were based on numerous conversations with WQCD staff 
(e.g., Nuttle, May, Konowal, and Hegeman); state guidance documents (e.g., 2008 
Listing Methodology and 2005 Guidance on Data Requirements and Data 
Interpretation Methods); State Regulations (Reg. 31); and spreadsheets describing 
how some Colorado reservoirs were assessed (provided by WQCD).  During this 
process, we noted a number of inconsistencies between different documents, 
different staff, and even within the same document.  Note that at one point, we 
were told by the State that our standards questions were “quite complex and broad 
ranging” and “an adequate response would take more time and resources that we 
(the State) have available.”  So we did the best we could with the information 
available to us.   

Based on the information we gathered, our DO analysis was thus: 

The DO standard was compared to the 15th percentile results, as well as to the 
entire epilimnion and metalimnion profile for each day.  Note that in the 2008 
Listing Methodology, it is stated under chronic standards – “Dissolved oxygen 
(“DO”) is evaluated at the 15th percentile.”  Using epilimnion and metalimnion 
profile DO results, daily average DO values were calculated.  The 15th percentile 
values of daily average values for each site (so one reservoir may have had more 
than one site being evaluated separately) were compared to the DO standard.  
Also, after a conversation regarding why the State was proposing to list Shadow 
Mountain on the 303(d) list when our analysis did not find it to be out of 
attainment, we added a secondary method of DO evaluation.  Per WQCD staff, if 
all discrete profile samples in the epilimnion and metalimnion were out of 
attainment on any day, then the reservoir was found not to meet standards. 
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For our work, we had close to 300 DO profiles for the 5-year period being 
considered.  Rather than going through the temperature data for each event, we 
plotted all events by reservoir and selected depths, which seemed to identify the 
epilimnion, metalimnion, and hypolimnion in the majority of cases.  Therefore, 
the vertical profile data were inspected and the vertical extent of the layers was 
determined.  The selected depths were then applied to all events for that particular 
reservoir.  As a result, there are times when these depths did not correspond 
precisely to a corresponding temperature profile.  The depths assumed by water 
body were: 

 

Water Body Epilimnion Depth 
(m) 

Metalimnion Depth 
(m) 

Carter Lake 0-5 5-14 
Horsetooth Reservoir 0-6 6-21 
Grand Lake 0-6 6-17 
Granby Reservoir 0-7 7-17 
Shadow Mountain Lake 0-4 4-5 

 
Although we initially considered the spawning standard, we removed it based on 
conversations with WQCD staff. 

2) Recent Activities:  Recently a significant amount of activity has occurred in 
Colorado regarding assessment of DO standards in lakes and clarifications on 
the listing methodology.  These activities include the development of the 2010 
Listing Methodology, a standards framework workgroup meeting on March 
16, 2009, an issuance of EPA concerns on July 14, 2009, and a recent 
standards framework workgroup meeting on September 21, 2009. 
The items discussed include: 
• Making clarifications to DO assessment methodologies in the 2010 

Listing Methodology. 
• A recent proposal by WQCD to change the assessment to only focus on 

the top 0.5 to 2 meters of reservoirs/lakes greater than 5 meters deep.  
This includes using the average concentration for that depth. 
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