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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To Obtain
Length
foot (ft) 0.3048 meter
Area
square mile (miz) 2.590 square kilometer
Flow rate
gallon per minute (gal/min) 0.06309 liter per second
million gallons per day (Mgal/d) 0.04381 cubic meter per second

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)—a geodetic datum derived
from a general adjustment of the first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 1929.

Elevation, as used in this report, refers to distance above or below sea level.
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tions, a single managed well near a fixed well resulted
in numerous wells being shut off. For the Fox Cities
simulations, a few wells control the withdrawals in the
Heart-of-the-Valley communities due to preferential
withdrawals for Western Town wells. Because the
water-level constraints were somewhat arbitrary, it
would be possible to obtain increased yield by further
relaxing the constraints at the individual wells.

For two of the fixed wells in the model (Fort
Howard and Hortonville), the projected 2030 with-
drawal rate exceeds the capacity of the existing well
(see Appendix). For the simulations presented in this
report, the projected 2030 rate was used. To meet these
rates, the capacities of the existing wells would have to
be increased accordingly.

CONCLUSIONS

The results presented in this report verify that opti-
mization is a valuable tool for allocating ground-water
resources. This statement is valid given the underlying
assumptions of the analysis: (1) managed wells are not
allowed to inject water into the aquifer; (2) the maxi-
mum withdrawal rate of a particular well is fixed based
on the well’s actual capacity; (3) the distribution sys-
tems of communities sharing water are interconnected;
(4) the calibrated ground-water flow model is a realistic
representation of the flow system; and (5) all solutions
are steady state, thus represent sustainable withdrawals
in perpetuity if all conditions of the model remain the
same.

Three general conclusions are specific to the
results of the individual management alternatives pre-
sented. First, ground water can supply nearly all of the
projected 2030 demand for Central Brown County
municipalities if all of the wells are managed (includ-
ing the city of Green Bay), 8 new wells are installed,
and the water levels are allowed to decline as much as
100 feet below the bottom of the confining unit. Sec-
ond, if the municipalities in Central Brown County
convert to surface water, there is a substantial increase
in ground water available to the Fox Cities. Third, opti-
mization alternative results indicate steady-state water
levels due to projected 2030 withdrawal rates will
rebound to levels within 100 ft of the bottom of the con-
fining unit, resulting in increased well capacity.

Two conclusions pertain to the general use of opti-
mization modeling for ground-water management.
First, in some cases either a single managed well or a
few closely spaced wells can control the results of an
entire simulation. Second, comparisons with other fac-

tors remaining constant indicate that managing with-
drawals will result in increased withdrawals and a more
uniform water-level distribution.
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Appendix. Elevation of bottom of confining unit, 1990 and projected 2030 withdrawal rates, and well capacities by model
location and well name

ELZ‘:;:“Q:‘ 1990 Projected Well
Layer Row Column Name L . withdrawal rate, 2030 withdrawal capacity, in
cont'mmg unit, in gal/min rate, in gal/min gal/min
in feet
Brown County municipal wells
2 38 77 Allouez Well # 1 318 38.4 181 1000
2 40 79 Allouez Well # 2 308 101 181 1000
2 45 77 Allouez Well #3 351 233 181 1000
2 44 78 Allouez Well # 4 337 17.5 181 1000
2 42 74 Allouez Well # 5 365 231 181 1000
2 38 30 Allouez Well # 6 290 354 181 1000
2 35 79 Allouez Well # 7 290 60.6 181 1000
2 36 73 Ashwaubenon Well # 1 344 151 141 650
2 39 70 Ashwaubenon Well # 2 387 241 368 790
2 39 62 Ashwaubenon Well # 3 445 404 474 1000
2 45 66 Ashwaubenon Well # 4 437 386 537 1250
2 37 64 Ashwaubenon Well # 5 424 234 728 1000
2 43 57 Ashwaubenon Well # 6 495 422 474 1000
2 37 91 Bellevue Well # 1 192 83.5 398 800
2 38 39 Bellevue Well # 2 231 150 398 850
2 39 34 Bellevue Well # 3 271 148 398 300
2 39 92 Bellevue Well # 4 160 0 398 800
2 49 74 De Pere Well # 1 389 306 541 600
2 51 71 De Pere Well #2 416 311 541 410
2 49 69 De Pere Well # 3 426 206 541 600
2 50 76 De Pere Well # 4 375 280 541 800
2 55 76 De Pere Well # 5 384 198 541 600
2 57 68 De Pere Well 6 Shuering 443 111 541 600
2 20 33 GB # 2 Highway 54 & 57 205 347 424 1200
2 24 83 GB # 3 Eastman & Danz 245 3.47 424 1200
2 29 33 GB # 4 Deckner and Henry 256 3.47 424 1200
2 31 81 GB # 5 Cass and Goodell 271 3.47 424 1200
2 31 75 GB # 6 Mason and Adams 306 3.47 424 1200
2 31 65 GB # 7 7th and Military 395 3.47 424 1200
2 35 63 GB # 8 Highland 423 3.47 424 1120
2 26 64 GB # 9 Bond and Military 392 3.47 424 1220
2 22 65 GB #10 Military & Tower 382 3.47 424 1300
2 28 54 Hobart SD #1 458 0 610 1000
2 22 60 Howard Well # 1 418 4.48 583 450
2 21 50 Howard Well #2 478 208 583 1040
2 17 57 Howard Well # 3 427 377 583 1750
2 63 70 Lawrence SD 427 0 308 500
2 55 79 Ledgeview SD #2 362 0 347 500
2 48 45 Oneida area 1 596 0 167 1000
2 17 91 Scott S.D. 117 122 322 1000
2 12 56 Suamico SD 398 0 1000 1000
Total withdrawal, in Mgal/d 7.32 24.7
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Appendix. Elevation of bottom of confining unit, 1990 and projected 2030 withdrawal rates, and well capacities by model
location and well name—Continued

E:;‘:f:':no?f 1990 Projected Well
Layer Row Column Name confining unit, wit!ldrawal ‘rate, 2030 v.vithdrav»{al capacity, in
in feet in gal/min rate, in gal/min gal/min
Heart-of-the-Valley municipal wells
2 90 47 Darboy SD 1 517 19.5 77.9 330
2 89 46 Darboy SD 2 524 76.5 306 330
2 79 55 Kaukauna #4 451 319 370 300
2 80 55 Kaukauna #5 452 236 274 300
2 82 53 Kaukauna #6 468 89.7 104 185
2 76 54 Kaukauna #8 454 333 386 400
2 79 51 Kaukauna #9 478 57.1 66.2 185
2 85 43 Kimberly #1 674 179 179 400
2 86 45 Kimberly #2 674 381 381 400
2 87 40 Kimberly #3 669 315 315 400
2 83 46 Little Chute #1 513 576 1100 380
2 83 44 Little Chute #3 530 140 267 400
Total withdrawal, in Mgal/d 3.92 5.51
Heart-of-the-Valley industrial wells
2 78 54 Appleton Papers 457 309 309 1000
2 78 54 Combined Locks Paper Co 457 309 309 1000
2 78 S5 Thilmany Paper & Pulp Co 450 224 224 1000
Total withdrawal, in Mgal/d 0.893 0.893
Western Towns municipal wells
2 93 15 Greenville 726 0 514 1000
2 108 21 Menasha SD4 3 607 209 344 720
2 109 22 Menasha SD4 4 650 538 8.88 720
2 102 32 Menasha SD4 5 626 391 645 500
2 106 21 Menasha SD4 6 514 580 957 1620
Total withdrawal, in Mgal/d 1.71 3.56
Western Towns industrial wells
2 113 28 American Can Co 656 243 243 1000
2 97 26 Badger Dairy Coop a 652 67.8 67.8 1000
2 98 26 Badger Dairy Coop b 629 84.8 84.8 1000
2 94 33 Foremost McKesson Inc 619 4.93 493 1000
2 116 29 Galloway Milk Co 660 177 177 1000
2 114 25 Kimberly-Clark a 660 178 178 1000
2 114 25 Kimberly-Clark b 540 108 108 1000
2 114 26 Kimberly-Clark ¢ 528 238 238 1000
2 114 28 Kimberly-Clark d 565 174 174 1000
2 113 29 Marathon/Am Can/James River 651 113 113 1000
2 118 27 Menasha Corp 672 26 26 1000
2 98 27 Miller Electric Mfg Co 648 44.9 449 1000
2 97 26 Moming Glory Farms b 652 67.8 67.8 1000
2 97 26 Morning Glory Farms ¢ 652 84.8 84.8 1000
2 98 26 Morning Glory Farms d 629 84.8 84.8 1000
2 97 26 Stokely Van Camp Co 652 3.14 3.14 1000
2 114 20 Stowe-Woodward Co 695 11.2 11.2 1000
Total withdrawal, in Mgal/d 2.46 2.46

APPENDIX 23



Appendix. Elevation of bottom of confining unit, 1990 and projected 2030 withdrawal rates, and well capacities by model
location and well name—Continued

EL%‘:;:’L?' 1990 Projected well
Layer Row Column Name confining unit, withdrawal.rate, 2030 withdra\n{al capacity, in
in feet in gal/min rate, In gal/min gal/min
Other wells in the model (fixed rates)
2 83 29 Aid Assoc Lutherans #2 a 627 38.6 38.6 1000
2 84 29 Aid Assoc Lutherans #2 b 628 399 39.9 1000
2 124 19 Algoma 713 0 578 1000
2 112 9 Private #1 758 20.2 20.2 1000
2 57 31 Black Creek Village of a 693 178 178 370
2 65 9 Black Creek Village of b 525 10.8 10.8 370
2 125 8 City of Omro a 697 88 88 225
2 125 8 City of Omro b 697 69.6 69.6 225
2 66 2 Consolidated Foods Corp a 609 76.3 763 1000
2 91 4 Consolidated Foods Corp b 632 141 141 1000
2 57 96 Denmark Well # 1 172 94.2 78.8 600
2 56 96 Denmark Well # 2 174 47.6 78.8 480
2 56 96 Denmark Well #3 174 76.3 78.8 600
2 131 75 Fond du Lac well 10 483 289 289 580
2 131 72 Fond du Lac well 11 498 531 531 1000
2 132 74 Fond du Lac well 12 491 705 705 1000
2 131 74 Fond du Lac well 13 488 247 247 500
2 131 78 Fond du Lac well 14 470 234 234 580
2 131 74 Fond du Lac well 15 488 295 295 1000
2 134 76 Fond du Lac well 16 480 176 176 500
2 135 77 Fond du Lac well 17 475 311 311 450
2 135 75 Fond du Lac well 18 483 236 236 350
2 134 71 Fond du Lac well 19 506 214 214 500
2 135 71 Fond du Lac well 20 503 298 298 700
2 132 67 Fond du Lac well 21 540 252 252 500
2 36 74 Fort Howard 335 486 1180 1000*
2 68 39 Freedom 574 0 228 1000
2 74 90 Holland 218 17.9 17.9 300
2 93 6 Hortonville Village of 729 72.2 1410 350%
2 20 93 Humboldt 45 0 347 1000
2 49 69 Morning Glory Farms a 426 512 512 1000
2 131 64 North Fond du Lac well 2&3 556 264 264 265
2 122 26 Parkview Hlth Cntr a 656 20.6 20.6 1000
2 122 26 Parkview Hith Cntr b 656 20.2 20.2 1000
2 19 55 Procter and Gamble Paper 446 12.1 12.1 1000
2 13 17 Pulaski a 993 56.5 167 300
2 13 20 Pulaski b 675 215 167 1000
2 116 14 Ridgeway Country Club 388 25.1 25.1 1000
2 135 9 Ripon well 5 (WP&L) 743 198 198 600
2 135 8 Ripon well 8 (WP&L) 788 298 298 600
2 59 76 Rockland 715 0 347 1000
2 52 17 Seymour City of 544 458 458 550
2 125 25 Private #2 695 8.52 8.52 1000
2 123 8 Village of Winneconne 700 114 182 350
2 122 26 Winnebago Mental Health 656 125 125 1000
2 69 82 Wrightstown S.D. #3 275 27.8 40.6 300
2 69 68 Wrightstown Well # 1 353 19.3 45.3 250
2 69 68 Wrightstown Well # 2 353 153 45.3 300
Total withdrawal, in Mgal/d 103 15.7

#Projected 2030 rate exceeds current capacity; to meet this rate, existing equipment will have to be modified.
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