
Appendix G

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Dual Media - Filter Run Test

6 2/7/07 3:00 15.33 2.5 2135.0 1.0332 2.5377
7 2/7/07 9:55 22.25 2.1 3089.5 1.23 2.5377 0.001 0.36 559 13.4 7.23
8 2/7/07 10:15 22.58 2.5 3135.5 1.94 4.3833

2/7/07 11:50 24.17 2.5 2.9991

2/7/07 14:30 26.83 2.5 5.0754 0 0.001 1.17 555 13.1 7.18
9 2/8/07 10:15 46.58 2.5 6735.5 1.94 4.614 0 0.007 0.64 589 13.5 7.27
10 2/8/07 12:56 49.27 1.25 7037.4 3.1 2.5377
11 2/8/07 13:58 50.30 1.25 7114.9 3.1 3.2298 0 0.005 1.8 600 14.3 7.23
12 2/8/07 14:10 50.50 1.8 7133.2 1.85 4.1526
13 2/8/07 17:10 53.50 1.8 7457.2 1.85 4.3833 0 0.007 0.55 447
14 2/8/07 17:45 54.08 2.1 7525.4 1.89 5.7675
15 2/8/07 21:15 57.58 2.1 7966.4 1.89 5.7675 0.008 0.59 531 13.7 7.38
16 2/9/07 9:15 69.58 2.1 9478.4 1.65 5.3061 0.008 0.35 373 13.9 7.35
17 2/9/2007 9:40 70 1.8 9527.2 1.42 4.614
18 2/9/2007 10:40 71 1.8 9635.2 1.42 4.614 0 0.008 0.12 435 13.2 7.4
19 2/9/2007 10:55 71.25 1.9 9662.9 1.56 5.3061
20 2/9/2007 12:10 72.5 1.9 9805.4 1.56 5.3061 0 0.007 0.26 381 13.2 7.38

2.9 gpm/ft2
Backwash Start 3:23pm at 8.3 gpm clearing at 7 min stoped at 3:45pm
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Appendix G

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Dual Media - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/9/07 15:50 0 3.9 0 1.85
2 2/9/07 16:10 0.333333333 3.9 78.0 1.85 4.1526
3 2/9/07 17:35 1.75 3.9 409.5 1.85 3.9219 0 0.012 0.55 564 13 7.41
4 2/10/07 9:15 17.41666667 3.8 4028.5 1.93 4.1526 0 0.023 0.63 190 13.9 7.12
5 2/10/07 9:20 17.5 3.9 4047.8 1.712821
6 2/10/07 15:15 23.41666667 2 5095.0 3.34 0 0.009 2.04 663 14.1 7.24
7 2/10/07 15:20 23.5 3.9 5109.8 1.72 4.3833
8 2/10/07 21:15 29.41666667 3.9 6494.3 1.72 6.921 0.063 0.42 499 14.6 7.26
9 2/11/07 9:15 41.41666667 3.9 9302.3 1.3 8.0745 0.018 0 524 15.7 7.23
10 2/11/07 15:15 47.41666667 3.9 10706.3 1.81 8.7666 0 0.009 0.51 603 14.8 7.22
11 2/11/07 21:15 53.41666667 3.9 12110.3 1.78 9.4587 0.021 0.48 462 13.9 7.23
12 2/12/07 9:55 66.08333333 3.9 15074.3 1.6 11.535 0.026 0.3 555 14.1 7.22
13 2/12/07 12:55 69.08333333 3.8 15767.3 1.5 12.6885 0 0.012 0.2 519 13.9 7.24
14 4.8 gpm/ft2

Backwash 8.0 gpm Clearing at 6 min total time 11 min

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/12/07 15:30 0 4.3 0 0.96 4.8447
2 2/12/07 18:15 2.75 4.3 709.5 1.09 5.0754
3 2/12/07 22:10 6.666666667 4.3 1720.0 1.09 3.9219 0.017 0.57 618 13.2 7.24

pre-filter Post-Filter

pre-filter Post-Filter

Page 5 of 8



Appendix G

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Dual Media - Filter Run Test

4 2/13/07 9:00 17.5 4.3 4515.0 1.09 7.1517 0.018 0.62 650 12.8 7.23
5 2/13/07 12:00 20.5 4.6 5316.0 1.29 9.228 0 0.012 0.51 631 12.8 7.96
6 2/14/07 9:00 41.5 4.5 11049.0 1.240385 11.535
7 2/14/07 13:20 45.83333333 4.5 12219.0 1.240385 11.7657 0 0.015 0.07 217 13.4 7.97
8 5.7 gpm/ft2

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/14/07 15:20 0 6.5 0 1.32 9.4587
2 2/14/07 15:25 0.083333333 7 33.7 1.21 9.228
3 2/15/07 9:00 17.66666667 6.4 7102.2 1.32 13.1499
4 2/15/07 9:05 17.75 6.5 7134.5 1.32 13.3806
5 2/15/07 10:50 19.5 6.5 7817.0 1.32 13.1499 0 0.025 0.02 302 13.9 7.93
6 2/15/07 12:50 21.5 6.5 8597.0 1.508571 14.0727
7 2/15/07 14:20 23 6.5 9182.0 1.3 15.6876 0 0.019 0 347 14.1 7.28
8 2/15/07 17:50 26.5 6.5 10547.0 1.4 15.6876 0 0.014 0.1 446 13.2 7.23
9 2/16/07 8:20 41 6.5 16202.0 1.94 18.456 0 0.002 0.64 572 13 7.26
10 2/16/07 11:00 43.66666667 6.2 17218.0 2.047778 20.763
11 2/16/07 14:25 47.08333333 6.3 18499.2 2.015273 20.0709 0 0 0.65 495 13.1 7.31
12 8.3 gpm/ft2

pre-filter Post-Filter

Backwash 10 mins composite sampel every 30 secons rate 9.0 gpm setting in 15 min 3" clear at top after 15 min.  Next morning 7" total only trace solids at 
bottom and clear yellowish top liquid.
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Appendix G

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Dual Media - Filter Run Test

Backwash 10 min at 8.3 gpm sample every 30 seconds

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/16/07 14:55 0 8 0 1.74 12.6885

2 2/16/07 15:35 0.666666667 8 320.0 1.74 12.4578 0.015 0.27 469 13 7.33

2/16/07 15:45 0.833333333 8.5 402.5 1.637647 13.3806

3 2/17/07 9:45 18.83333333 8 9312.5 1.74 19.6095 0.027 0.44 485 13.4 7.35

4 2/17/07 12:30 21.58333333 7.75 10611.9 1.39 20.763 0 0.021 0.09 299 13.9 7.3

5 2/17/07 16:10 25.25 7.5 12289.4 1.87 19.6095 0.033 0.57 282 13.5 7.32

6 2/17/07 17:40 26.75 7.25 12953.1 1.69 24.6849 0.063 0.39 490 13.2 7.32

7 2/18/07 13:05 46.16666667 7 21253.7 1.32 25.377 0 0.232 0.02 249 14.1 7.32

8 2/18/07 15:35 48.66666667 6.75 22285.0 1.78 27.684 0.026 0.48 252 13.6 7.34

9 2/19/07 11:15 68.33333333 6.5 30102.5 0 25.377 0 0.279 0 245 13.4 7.28

10 2/19/07 14:30 71.58333333 2.5 30980.0 3.28 12.6885 0 1.98 630 14 7.25

12 9.2 gpm/ft2

Backwash 15:30 8.5 gpm 10 min clear at 7 to 8 min

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/19/07 15:45 0 6.5 0 1.72 7.3824

2 2/19/07 22:10 6.416666667 6.5 2502.5 1.72 10.8429 0 0.42 556 13.9 7.23

3 2/20/07 4:00 12.25 6.5 4777.5 1.42 11.7657 0 0.12 522 13.8 7.27

4 2/20/07 10:35 18.83333333 6.2 7285.7 1.59 13.3806 0.008 0.29 551 13.2 7.31

Post filterpre-filter

pre-filter Post filter
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Appendix G

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Dual Media - Filter Run Test

5 2/20/07 15:15 23.5 6.2 9021.7 1.75 14.7648 0.03 0.009 0.45 551 13.9 7.29

6 2/20/07 22:15 30.5 6.5 11688.8 1.31 16.149 0.014 0.01 311 13.7 7.29

7 2/21/07 4:58 37.21666667 6.1 14227.6 1.63 18.2253 0.013 0.33 542 13.5 7.25

8 2/21/07 10:45 43 6.2 16361.7 2.04 19.1481 0 0.053 0.74 558 14.1 7.29

2/21/07 10:50 43.08333333 6.5 16393.5 2.04 20.763

9 2/21/07 13:25 45.66666667 6.5 17401.0 2.3 20.3016 0.012 1 561 14.2 7.29

10 8.1 gpm/ft2

Backwash 8.8 gpm clearing at 4 min 10 min total

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/21/07 14:00 0 6.9 0 2.166667 9.4587

2 2/21/07 14:10 0.166666667 3.9 54.0 2.1 4.8447

3 2/22/07 10:30 20.5 3.8 4751.0 2.1 6.4596 0.006 0.8 551 14 7.25

5 2/22/07 13:10 23.16666667 3.9 5367.0 1.08 6.921 0 0.009 0.52 440 15.1 7.28

6 2/22/07 20:12 30.2 3.9 7012.8 1.08 8.0745 0 0.008 0.44 417 13.6 7.26

7 2/23/07 1:35 35.58333333 3.9 8272.5 1.02 8.5359 0.012 0.33 369 13.8 7.21

4.9 gpm/ft2

L:\work\Projects\98102\eng\Field Test\[Pilot Study Data.xls]Dual Media

pre-filter Post filter
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APPENDIX H 
 

GREENSAND – FILTER RUN TEST 



Greensand
#

Date/time Flow Aeration Cl KMnO4 Detention Headloss Fe Mn Cl ORP Temp. pH
1 1/23/2007 9:50 3.1 N N N 3.4605
2 1/23/2007 11:41 2.7 N N N 2.7684 0 AD 0.01 149 13.2 7.2
3 1/23/2007 13:50 3.1 N N N 2.9991 0 AD 0 233 13.2 7.29
4 1/23/2007 16:35 3 N N N 4.614 0 AD 0.23 70 13 7.29
5 1/23/2007 21:37 3.05 N N N 4.3833 0 0.725 0.3 406 13.1 7.38
6 1/24/2007 2:55 2.95 N N N 5.0754
7 1/24/2007 7:15 3.2 N N N 6.921 0 0.056 0.52 448 12.9 7.35
8 1/24/2007 9:32 3.15 N N N N 7.1517 0 0.119 0.53 404 13 7.31

1/24/2007 12:45 3.02 N N N 8.9973 0 0.1 280 12.9 7.34
9 1/24/2007 2:15 3.1 N N N 8.0745 0.02 0.091 178 13.1 7.36

10 1/25/2007 9:25 3.1 N N N 10.1508 0 0.035 218 13.5 7.36
11 1/25/2007 12:40 3 N N N 13.6113 0 0.038 72 13.2 7.34
12 1/25/2007 16:00 3.2 N N 1.047 N 13.6113 0 0.035 142 13.2 7.34
Backwashed

13 1/25/2007 20:45 3.05 N N 0.585862 N 2.9991 0 0.032 263 15.2 7.33
14 1/26/2007 8:33 2.95 N N 0.908583 N 4.1526 0 0.026 220 13.6 7.35
15 1/26/2007 13:05 3.2 N N 1.047 N 4.614 0 0.018 151 13.3 7.34
16 1/29/2007 10:00 N N 1.2564 N
17 1/29/2007 12:50 2.9 N N 1.386372 N 5.0754 0 0.114 200 14.7 7.36
18 1/29/2007 14:10 2.8 N N 1.435886 N 5.5368 0 0.106 311 13.6 7.33
19 1/29/2007 16:40 2.5 N N 1.608192 N 5.7675 0 0.095 168 13.5 7.33
20 1/29/2007 20:45 2.4 N N 1.1168 N 6.921 0 0.08 407 12 7.33

L:\work\Projects\98102\eng\Field Test\[Process Optimization.xls]Greensand

Appendix H

pre-filter

Process Optimization Test
Well 29 Fe and Mn Pilot Study

Madison, Wisconsin

Post-Filter



#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 1/31/07 11:45 0 3.1 0 70%
2 1/31/07 12:40 0.92 2.95 166.4 70%
3 1/31/07 16:20 4.58 2.9 809.9 60
4 2/1/07 9:15 21.50 2.85 3728.0 4.8447 0.097 441
5 2/1/07 11:13 23.47 2.83 4063.1 6.2289 0.046
6 2/1/07 13:51 26.10 2.81 4508.7 6.4596 0.038
7 2/1/07 17:33 29.80 2.91 5143.6 7.1517 0.02
8 2/1/07 20:00 32.25 2.91 5571.4 0.450619 8.5359 0.021
9 2/2/07 3:45 40.00 2.91 6924.5 0.300412 9.4587
10 2/2/07 10:10 46.42 2.85 8033.3 0.306737 11.0736 0.021
11 2/2/07 13:45 50.00 3.1 8672.9 0.282 11.7657 0.017 156
12 2/2/07 14:15 50.50 3.1 8765.9 0.282 12.2271 0.016 192
13 2/2/07 21:53 58.13 3 10162.8 0.32054 12.6885 0.017
14 2/3/07 3:29 63.73 3.05 11179.2 0.334393 13.842
15 2/3/07 10:04 70.32 3 12374.1 0.339967 14.9955 0.022

Backwash

Appendix H
Greensand - Filter Run Test

Well 29 Fe and Mn Pilot Study

pre-filter Post-Filter

Madison, Wisconsin
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Appendix H
Greensand - Filter Run Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/3/07 15:46 0.00 2.5 0.0 0.40796 2.307 0.02
2 2/3/07 15:50 0.07 3.1 11.2 0.329
3 2/3/2007 21:58 6.20 2.7 1078.4 0.377741 3.9219 0.025
4 2/4/2007 3:15 11.48 2.7 1934.3 0.431704 4.614
5 2/4/2007 10:40 18.90 2.7 3135.8 0.431704 4.3833
6 2/4/2007 16:08 24.37 2.65 4013.2 1.766038 4.1526 0.015 0.01
7 2/4/07 21:10 29.40 2.7 4821.0 2.31 4.614 0.016 0.32 449
8 2/5/07 2:55 35.15 2.65 5743.9 2.35 4.8447
9 2/5/07 10:25 42.65 2.6 6925.2 2.4 4.8447 0.017 0.75 540 12.9 7.32
10 2/5/07 16:58 49.20 2.6 7947.0 2.4 5.9982 0.01 1.24 473 13 7.31
11 2/5/07 23:00 55.23 2.5 8870.1 2.496 6.921 0.024 1.27 580 13.1 7.27
12 2/6/07 4:40 60.90 2.5 9720.1 2.496 6.921
13 2/6/07 10:50 67.07 2.5 10645.1 2.496 9.228 0.008 0.99 518 13 7.27
14 2/6/07 11:58 68.20 2.5 10815.1 1.9968 8.9973 0.001 1.32 599 12.9 7.3
15 2/6/07 14:20 70.57 2.5 11170.1 1.4976 9.228 0.005 0.7 550 13.1 7.26

3.4 gpm/ft2 Average 0.012
Backwash

Post-Filterpre-filter
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Appendix H
Greensand - Filter Run Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/6/07 14:55 0 2.5 0.0 1.42 2.307
2 2/6/07 15:45 0.83 2.5 125.0 1.42 1.3842 0 0.007 0.12 314 13.1 7.29
3 2/6/07 20:40 5.75 2.3 833.0 1.46 1.8456 0.003 0.16 377 13.1 7.32
4 2/6/07 20:45 5.83 2.5 845.0 1.47 2.307
5 2/7/07 3:05 12.17 2.5 1795.0 1.47 2.5377 0.016 0.17
6 2/7/07 10:00 19.08 2.5 2832.5 1.48 3.2298 0.003 0.18 528 13.1 7.25

2/7/07 14:50 23.92 2.4 3543.0 1.65 3.9219 0 0 1.17 457 13.5 7.29
7 2/8/07 11:15 44.33 2.4 6483.0 1.81 4.1526 0 0.011 0.51 351 14.1 7.35
8 2/8/07 12:55 46.00 1.4 6673.0 2.30 2.5377
9 2/8/07 13:50 46.92 1.5 6752.7 2.15 2.9991 0 0.007 0.85 495 13.3 7.3
10 2/8/07 14:10 47.25 1.8 6785.7 1.37 4.3833
11 2/8/07 16:58 50.05 1.8 7088.1 1.37 4.614 0 0.008 0.32 356
12 2/8/07 17:45 50.83 2.5 7189.2 1.632 5.3061
13 2/8/07 21:20 54.42 2.4 7715.9 1.7 7.6131 0 0.013 0.4 528 13.1 7.44

2/8/07 21:25 54.50 2.5 7728.2 1.66 5.9982
14 2/9/07 9:20 66.42 2.5 9515.7 1.66 6.4596 0.009 0.36 530 13.3 7.45
15 2/9/07 9:40 66.75 1.7 9557.7 1.524706 1.6149
16 2/9/07 10:30 67.58 1.8 9645.2 1.44 2.0763 0 0.01 0.14 405 12.3 7.47
17 2/9/2007 10:55 68 2 9692.7 1.944 5.9982
18 2/9/2007 12:00 69.08333333 2 9822.7 6.2289 0 0.01 0 224 14.1 7.48
19 2/9/2007 12:25 69.5 2.2 9875.2 7.6131

pre-filter Post-Filter
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Appendix H
Greensand - Filter Run Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

3.0 gpm/ft2
Backwash

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/9/07 15:20 0 2.4 0.0 1.55 2.307
2 2/9/07 17:13 1.883333333 2.4 271.2 1.55 2.0763 0 0.013 0.52 479 13 7.47
3 2/10/07 9:35 18.25 2.4 2628.0 1.55 1.6149 0 0.027 0.62 185 13.6 7.37
4 2/10/07 16:00 24.66666667 2.4 3552.0 1.55 2.9991 0.019 0.32 465 14.4 .7.43
5 2/10/07 21:35 30.25 2.4 4356.0 1.55 3.6912 0.053 0.42 460 13.5 7.41
6 2/11/07 9:35 42.25 2.4 6084.0 0.00 3.9219 0.015 0.01 433 13.9 7.40
7 2/11/07 16:00 48.66666667 2.4 7008.0 1.73 3.9219 0 0.007 0.27 486 14.1 7.27
8 2/11/07 21:30 54.16666667 2.4 7800.0 1.73 3.6912 0.001 0.43 498 13.2 7.28
9 2/12/07 10:00 66.66666667 2.4 9600.0 1.78 7.6131 0.015 0.48 608 13.7 7.22
10 2/12/07 13:05 69.75 2.4 10044.0 1.78 6.2289 0 0.011 0.46 470 14 7.35
11 3.1 gpm/ft2

Backwash 6 gpm 11 min total 6 min clearing

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/12/07 16:00 0 3.1 0.0 0.83 2.307
2 2/12/07 18:15 2.25 3.1 418.5 0.83 2.307
3 2/12/07 21:15 5.25 2 877.5 1.29 2.307

pre-filter Post-Filter

pre-filter Post-Filter
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Appendix H
Greensand - Filter Run Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

4 2/12/07 21:20 5.33 3.1 890.3 0.83 2.7684 0.88 652 13.6 7.3
5 2/13/07 9:10 17.17 2.9 3020.3 0.89 5.0754 0.038 0.36 621 12.9 7.3
6 2/13/07 9:15 17.25 3.1 3035.2 0.83 6.2289
7 2/13/07 12:15 20.25 3.1 3593.2 0.93 5.7675 0.013 0.57 491 13 8.01
8 2/14/07 9:00 41.00 3 7390.5 0.86 7.1517
9 2/14/07 9:05 41.08 3.1 7405.7 0.83 8.7666
10 2/14/07 13:30 45.50 3.1 8227.3 0.85 8.3052 0 0.011 0.51 545 13.1 8.01
11 3.8 gpm/ft2

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/14/07 14:40 0 3.9 0.0 1.43 2.9991
2 2/15/07 9:00 18.33 4 4345.0 1.43 7.1517
3 2/15/07 11:00 20.33 3.9 4819.0 1.29 6.2289 0 0.014 0.69 490 13.6 8.05
4 2/15/07 12:50 22.17 3.9 5248.0 1.29 6.4596
5 2/15/07 14:43 24.05 3.9 5688.7 1.29 6.2289 0 0.026 0.6 524 14.6 7.38
6 2/15/07 18:40 28 3.9 6613.0 1.29 7.1517 0 0.012 0.37 551 13.1 7.39
7 2/16/07 8:30 41.83333333 3.3 9601.0 1.29 8.0745 0 0.001 0.34 535 12.9 7.39
8 2/16/07 8:34 41.9 3.9 9615.4 1.29 9.6894
9 2/16/07 11:00 44.33333333 3.9 10184.8 1.29 9.9201 0 0 0.19 400 13.7 7.41

4.9 gpm/ft2

L:\work\Projects\98102\eng\Field Test\[Pilot Study Data.xls]Greensand

pre-filter Post-Filter

Backwash at 6.0 gpm for 10 min clarted at 6.5 min.  Took composite sample every 30 seconds.  Settled by 15:15 with trace on the bottom. 2/15/07 9:00 5.5" 
clear and trace on bottom
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APPENDIX I 
 

GSR – FILTER RUN TEST 



GSR Plus
#

Date Time Flow Cl KMnO4 Headloss Fe Mn Cl ORP Temp. pH
1 23-Jan 9:50 3.1 N 0.62 0 -- -- -- -- -- --
2 23-Jan 11:56 2.72 N 0.71 0.4614 0 0.07 N 121 12.8 7.23
3 23-Jan 16:45 2.85 N 0.68 0.2307 0 0.053 N 28 12.8 7.25
4 23-Jan 21:45 3 N 0.64 1.1535 0 0.047 N 364 13.1 7.3
5 24-Jan 3:00 2.98 N 0.65 3.9219 -- -- -- -- -- --
6 24-Jan 7:25 2.98 N 0.65 4.1526 0.01 0.04 N 341 12.7 7.25
7 24-Jan 9:35 2.95 N 0.75 6.6903 0 0.032 N 264 13.2 7.22
8 24-Jan 12:50 3.09 N 0.63 6.921 0 0.038 N 238 13.2 7.27
9 24-Jan 14:30 3.15 N 0.66 8.5359 0 0.051 N 183 13.9 7.39

10 25-Jan 9:45 2.95 N 0.70 12.6885 0 0.024 N 212 13.3 7.22

25-Jan 12:50 3.1 N 0.67 5.3061 0 0.022 N 84 13.3 7.24

Notes: Pre-filter Mn = 0.409 / 0.396 - Took sample = 22ppb Mn and 0.002ppm Fe

25-Jan 16:10 3.08 1.33 0.67 8.9973 0 0.014 0.20T/0.05 146 14.9 7.26

Notes:

25-Jan 17:45 3.05 2.40 0.36 9.6894 0 0.012 0.34T/0.06 368 13.4 7.25

Notes: Pre-filter Cl = 1.99 F and > 2.2 total
14 25-Jan 20:55 3.08 N 0.36 11.535 0 0.012 N 264 13.2 7.23
15 26-Jan 8:45 3.08 1.36 N 18.2253 0 0.002 0.00T 172 13.4 7.24
16 26-Jan 10:45 3 2.09 N 18.456 0 0.001 0.27T/0.00 179 13.7 7.25

26-Jan 11:55 3.1 2.69 N 18.6867 0 0 0.34T/0.01 157 14.6 7.24

Notes: Backwashed 6 min to clean flowrate = 30 sec for 5 gal.  Stopped backwash at 20 min

L:\work\Projects\98102\eng\Field Test\[Process Optimization.xls]GSR Plus

Post-Filter

17

11

12

13

Appendix I
Process Optimization Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin



#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 1/29/07 11:15 0 3.1 0 1.6
2 1/29/07 13:00 1.75 2.72 305.5 1.78 3.9219 0 0.009 0.48 207 12.9 7.23
3 1/29/07 14:20 3.08 2.6 518.3 2.1 3.6912 0 0.006 0.8 141 14.2 7.24
4 1/29/07 16:40 5.42 2.95 906.9 2.42 3.9219 0 0.007 1.12 608 13 7.23
5 1/29/07 20:55 9.67 2.98 1662.9 2.21 4.1526 0 0.002 0.91 603 13 7.23
6 1/30/07 3:15 16.00 2.95 2789.6 1.93 5.7675 0.004 0.63
7 1/30/07 9:15 22.00 3 3860.6 1.9 6.921 0 0.009 0.6 430 13.1 7.25
8 1/30/07 11:15 24.00 2.95 4217.6 1.63 7.1517 0 0.012 0.33 286 12.9 7.22
9 1/30/07 13:35 26.33 2.95 4630.6 1.57 8.0745 0.008 0.27 517 12.9 7.24
10 1/30/07 16:00 28.75 2.95 5058.4 1.95 8.3052 0 0.006 0.65 203 13.3 7.23
11 1/30/07 22:30 35.25 2.93 6205.0 1.92 8.7666 0.006 0.62 585 12.7 7.25
12 1/31/07 4:20 41.08 3.05 7251.5 1.78 11.3043 0 0.001 0.48 509 12.9 7.26
13 1/31/07 10:40 47.42 3.02 8404.8 1.68 11.9964 0 0.014 0.38 285 13.7 7.23
14 1/31/07 12:40 49.42 3.01 8766.6 1.25 12.4578 0.019 0.38 460 13.1 7.2

3.8 gpm/ft2
Backwashed  13:35 clear at about 6 min stopped at 15 min.  

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 1/31/07 13:53 0 3.1 0 1.31 3.6912
2 1/31/07 14:53 1.00 3 183.0 1.31 3.6912 0 0.012 0.3 511 13 7.26
3 2/1/07 9:21 19.47 2.88 3440.5 1.43 5.9982 0.003 0.42 507 13.7 7.24

pre-filter Post-Filter
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Well 29 Fe and Mn Pilot Study
Madison, Wisconsin
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

4 2/1/07 11:18 21.42 3.1 3790.3 1.39 8.0745 0 0.008 0.38 464 13.9 7.23
5 2/1/07 14:00 24.12 3.09 4291.7 1.36 7.1517 0.005 0.35 510 13.7 7.21
6 2/1/07 17:47 27.90 3.18 5003.4 1.38 8.3052 0.007 0.37 529 13.2 7.2
6 2/1/07 21:40 31.78 3.12 5737.3 1.21 9.228 0.007 0.2 431 13.4 7.25
7 2/2/07 3:50 37.95 3.15 6897.3 1.17 8.9973 0.01 0.16
8 2/2/07 10:15 44.37 3.15 8110.0 1.37 10.1508 0.003 0.35 498 13 7.2
9 2/2/07 13:35 47.70 3.05 8730.0 1.38 9.4587 0 0.008 0.37 174 13 7.23
10 2/2/07 14:20 48.45 3.15 8869.5 1.3 10.1508 0.004 0.29 461 13.2 7.19
11 2/2/07 21:58 56.08 3.1 10300.8 1.35 12.9192 0.013 0.34 475 12.9 7.2
12 2/3/07 3:30 61.62 3.09 11328.3 1.35 12.4578 0.006 0.34 494 13.1 7.19
13 2/3/07 10:08 68.25 3.09 12558.1 1.36 12.9192 0.011 0.35 365 13.3 7.18
14 2/3/07 15:55 74.03 3.07 13626.9 1.37 13.3806 0 0.007 0.36 220 13.2 7.23
15 2/3/07 22:00 80.12 3.1 14752.9 0.87 13.6113 0.017 0.38 419 12.9 7.21
16 2/4/07 3:15 85.37 3.11 15731.0 0.87 14.9955 0.011 0.31
17 2/4/07 10:43 92.83 3.11 17124.3 0.87 15.6876 0.008 0.33
18 2/4/07 15:35 97.70 3.1 18030.9 0.87 15.4569 0.02 0.015 0.31 335 12.9 7.24
19 2/4/07 21:15 103.37 3.08 19081.5 0.88 16.149 0 0.015 0.37 445 12.7 7.21
20 2/5/07 3:00 109.12 3.08 20144.1 0.88 17.9946 0 0.011 0.38 267 12.5 7.18
21 2/5/07 10:40 116.78 3.08 21560.9 0.88 19.8402 0 0.008 0.35 488 12.7 7.26

3.9 gpm/ft2
Backwash 6 min clearing and 8 min clear Backwashed 12 min 
3 5 gallon samples at 0, 30, and 120 seconds - 0 = yellow water13.5" total 1/2" solids at 1 hour
30 seconds cleartop 12.5" total and 8" clear water, 120 second sample not settled in 1 hour
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/5/07 16:40 0 3.9 0 0.92 4.1526
2 2/5/07 17:18 0.63 3.8 146.3 0.94 4.1526 0 0.007 0.65 309 12.6 7.24
3 2/5/07 17:20 0.67 4 154.1 0.80
4 2/5/07 23:10 6.50 3.9 1536.6 0.82 5.5368 0.012 0.49 519 13.2 7.23
5 2/6/07 4:40 12.00 3.88 2820.3 0.76 5.9982 0.004 0.07 320 12.9 7.2
6 2/6/07 10:55 18.25 3.9 4279.0 0.76 6.6903 0.002 0 416 12.9 7.25
7 2/6/07 12:08 19.47 3.85 4561.9 2.21 7.3824 0.001 0.91 600 12.8 7.27
8 2/6/07 14:30 21.83 3.85 5108.6 1.84 8.3052 0.001 0.54 505 13 7.26
9 2/6/07 15:55 23.25 3.9 5438.0 0.46 6.4596 0.001 0 255 13 7.25
10 2/6/07 20:50 28.17 3.6 6544.2 0.667333 6.921 0.001 0.1 376 12.9 7.25
11 2/7/07 3:10 34.50 3.6 7912.3 0.75075 8.7666 0.001 0.13
12 2/7/07 3:15 34.58 3.9 7931.0 0.77 10.3815
13 2/7/07 10:10 41.50 3.85 9539.1 0.77 10.8429 0.001 0.14 525 12.9 7.22
14 2/7/07 15:00 46.33 3.88 10660.0 0.764046 11.7657 0 0 0.89 547 13.3 7.23
15 2/8/07 11:25 66.75 3.9 15425.2 0.684115 14.0727 0 0.007 0 257 14.3 7.24
16 4.9 gpm/ft2

Backwash 12:04 30 and 29 seconds for 5 gallons at 3 min clearing at 14 min stopped settling at 15:30 0 sec sample = yellow, 12 3/4" clear 13.5" total
30 sec sample clear 11" clear 12.5" total.
180 sec sample yellow 11.75" clear 12" total

pre-filter Post-Filter
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/8/07 12:20 0 3.9 0 4.8447
2 2/8/07 12:57 0.62 2.2 112.8 2.9991
3 2/8/07 13:40 1.33 2.3 209.6 2.9991 0 0.007 1.39 575 13.1 7.28
4 2/8/07 14:10 1.83 2.7 284.6 2.9991
5 2/8/07 16:50 4.50 2.7 716.6 0.43
6 2/8/07 17:24 5.07 2.7 808.4 4.3833 0 0.012 0.3 480
7 2/8/07 17:45 5.42 3.75 876.1 4.1526
8 2/8/07 17:50 5.50 3.9 895.2 4.614
9 2/8/07 21:30 9.17 3.7 1731.3 5.0754 0.009 0.63 552 13 7.38
10 2/8/07 21:35 9.25 3.9 1750.2 8.3052
11 2/9/07 9:25 21.08 3.78 4476.6 6.921 0.009 0.48 560 13 7.32
12 2/9/07 9:30 21.17 3.9 4495.9 7.8438
13 2/9/07 9:40 21.33 3.1 4530.9 6.2289
14 2/9/07 10:20 22.00 3.15 4655.8 6.4596 0 0.009 0.14 427 12.5 7.4
15 2/9/07 10:55 22.58 3.6 4774.0 8.0745
16 2/9/07 11:45 23.42 3.5 4951.5 8.0745 0 0.005 0.36 283 12.8 7.39

4.5 gpm/ft2

Backwash start 3:57pm stop 4:12pm (15min) Noted open valve effluent valve so rebackwashed start 4:21 stop at 4:38.

pre-filter Post-Filter
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/9/07 16:39 0 4.7 0 1.89 3.4605
2 2/9/07 17:23 0.73 4.6 204.6 1.89 2.9991 0.07 0.014 0.59 499 12.8 7.41
3 2/10/07 10:05 17.43 4.5 4763.7 1.88 5.9982 0 0.014 0.58 228 13.2 7.23

2/10/07 10:10 17.52 4.7 4786.7 1.8
4 2/10/07 16:25 23.77 4.5 6511.7 1.88 8.7666 0.018 0.58 556 13.4 7.36
5 2/10/07 22:00 29.35 4.5 8019.2 1.91 8.7666 0.013 0.61 522 12.9 7.26
6 2/11/07 10:10 41.52 4.5 11304.2 1.35 8.5359 0.009 0.05 496 13.3 7.26
7 2/11/07 16:20 47.68 4.5 12969.2 0 10.3815 0 0.003 0 466 14.5 7.23
8 2/11/07 22:00 53.35 4.5 14499.2 1.99 8.0745 0 0.69 483 13.2 7.25
9 2/12/07 10:07 65.47 4.15 17643.5 2.01 13.3806 0.013 0.71 633 13.3 7.23
10 2/12/07 13:15 68.60 4.7 18475.4 1.86 14.9955 0.01 0.013 0.56 608 13.2 7.28
11 5.7 gpm/ft2

Backwash at 13:30 0, 5, 8 min samples 32, 32, and 30 seconds for 5 gallons. 10 min total at 15:10 1st draw clear top and 5 min and 8 min not settled
Mixed 5 min and 1st draw at 15:10.  Settled to 15.25" clear and 16" total.  8 min trace sediment and clear liquid.

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/12/07 13:50 0 5.5 0 0.72 3.4605
2 2/12/07 20:15 6.42 5.4 2098.2 0.715 4.1526
3 2/12/07 20:20 6.50 5.4 2125.2 0.715 8.3052 0.012 0.51 639 13.2 7.27
4 2/12/07 21:20 7.50 5.4 2449.2 1.200694 7.6131
5 2/13/07 9:20 19.50 5.25 6283.2 1.235 8.3052 0.011 0.52 647 13.2 7.26

pre-filter Post-Filter

pre-filter Post-Filter
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

6 2/13/07 9:25 19.58 5.5 6310.1 1.134591 9.6894
7 2/13/07 12:20 22.50 5.45 7268.3 1.145 9.4587 0 0.011 0.43 580 12.6 7.98
8 2/14/07 9:00 43.17 5.3 13933.2 0.988302 14.7648
9 2/14/07 9:05 43.25 5.5 13960.2 0.952364 14.5341
10 2/14/07 11:15 45.42 5.4 14668.7 0.97 14.0727 0 0.01 0.255 344 14.3 7.96
11 6.9 gpm/ft2

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/14/07 12:40 0 6 0 0.91 5.9982
2 2/14/07 14:40 2.00 6 720.0 0.905 6.921 0.19
3 2/14/07 15:20 2.67 3.9 918.0 1.225 3.6912
4 2/14/07 15:25 2.75 4.1 938.0 2.17622 3.9219
5 2/15/07 9:00 20.33 3.9 5158.0 1.225 6.4596
6 2/15/07 10:45 22.08 3.9 5567.5 1.225 6.4596 0.51
7 2/15/07 12:40 24.00 3.85 6013.1 1.085 6.4596 0 0.013 0.37 513 13 7.31
8 2/15/07 14:20 25.67 3.8 6395.6 1.361711 6.2289
9 2/15/07 18:30 29.83 3.75 7339.4 1.379867 6.6903 0 0.011 0.26 529 13.3 7.26
10 2/16/07 8:15 43.58 3.8 10453.7 1.361711 7.3824 0 0.002 0.24 477 12.9 7.23
11 2/16/07 11:00 46.33 3.95 11093.1 1.31 10.6122
12 2/16/07 12:50 48.16666667 3.95 11527.6 1.31 9.4587 0 0.001 0.28 458 12.9 7.26

Backwash 12:15 29, 28, 27 seconds per 5 gallon fill.  Composite sample taken every 30 seconds.  10 min total about 5 min clearing.Composite sample 
trace solids at bottom and clear top at 9:00 2/15

pre-filter Post-Filter
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

5.1 gpm/ft2

Backwash 10 min at 9.8 gpm sampled every 30 seconds at 15:10 clearing -  end 7.75" total and 7.5" clear

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/16/07 13:35 0 4 0 0.82 2.5377
2 2/16/07 15:20 1.75 3.9 414.8 0.845 3.6912 0 0.13 472 12.8 7.33

2/16/07 15:30 1.916666667 4.15 455.0 0.795181 5.9982
3 2/17/07 9:05 19.5 4 4754.1 0.825 7.1517 0.035 0.11 448 14.8 7.3
4 2/17/07 12:05 22.5 3.7 5447.1 0.745 8.3052 0 0.017 0.03 322 14.4 7.3
5 2/17/07 15:57 26.36666667 3.9 6328.7 0.995 9.4587 0.02 0.28 243 13.8 7.25
6 2/18/07 9:30 43.91666667 3.9 10435.4 0.975 12.9192 0.019 0.26 381 13.9 7.26
7 2/18/07 13:20 47.75 3.9 11332.4 0.905 10.6122 0 0.024 0.19 264 14.6 7.32
8 2/18/07 15:45 50.16666667 3.9 11897.9 0.935 12.9192 0.005 0.22 271 13.8 7.3
9 2/19/07 11:05 69.5 4 16479.9 0.725 11.0736 0 0 0.01 247 13.8 7.31
10 2/19/07 14:45 73.16666667 3.7 17326.9 0.895 12.2271 0 0.18 528 13.8 7.3
11 5.0 gpm/ft2

Backwash at 10.1 gpm for 10 min.  Sample every 30 seconds photos of sample. Left 2.5" in bucket before collecting sample from last backwash.  

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/19/07 15:15 0 3.9 0 1.39 2.5377
2 2/19/07 22:00 6.75 3.7 1539.0 1.46 2.5377 0 0.26 527 13.6 7.27

2/19/07 22:05 6.833333333 3.9 1558.0 1.39 2.5377

3 2/20/07 3:55 12.66666667 3.8 2905.5 1.42 4.1526 0 0.34 547 14.3 7.23

pre-filter Post-Filter

pre-filter Post-Filter
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Appendix I

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

GSR Plus - Filter Run Test

2/20/07 4:00 12.75 3.9 2924.7 1.39 3.4605

4 2/20/07 10:25 19.16666667 3.8 4407.0 1.42 4.614 0.007 0.3 559 13.7 7.26

5 2/20/07 11:08 19.88333333 3.95 4573.6 1.37 4.614 0.07 0.01 0.03 232 14.7 7.29

6 2/20/07 15:00 23.75 3.9 5484.2 1.39 5.3061 0 0.006 0.42 532 14.3 7.27

7 2/20/07 22:00 30.75 3.8 7101.2 1.42 6.4596 0.011 0.06 301 13.7 7.26

2/20/07 22:05 30.83333333 4 7120.7 1.35 6.6903

8 2/20/07 4:50 13.58333333 3.95 3006.6 1.37 7.3824 0.011 0.26 469 13.5 7.28

9 2/21/07 11:00 43.75 3.9 10110.9 1.39 8.3052 0 0.009 0.81 557 13.3 7.3

10 2/21/07 11:50 44.58333333 3.9 10305.9 1.39 7.6131 0 0.01 0.24 430 14.3 7.27

11 2/21/07 14:50 47.58333333 3.9 11007.9 1.39 8.7666 0.009 0.77 575 13.7 7.31

2/21/07 14:55 47.66666667 4 11027.6 1.35 8.9973

12 2/22/2007 10:20 67.08333333 3.85 15600.2 1.41 11.7657 0.007 0.69 540 13.3 7.28

14 2/22/2007 14:15 71 3.95 16516.7 1.18 12.6885 0 0.013 0.49 419 14.1 7.32

15 2/22/2007 20:20 77.08333333 3.9 17949.3 1.20 13.6113 0.011 0.4 480 13.2 7.26

16 2/23/2007 1:50 82.58333333 3.9 19236.4 1.04 14.0727 0.009 0.32 380 13.6 7.27

4.9 gpm/ft2

L:\work\Projects\98102\eng\Field Test\[Pilot Study Data.xls]GSR Plus
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APPENDIX J 
 

PYROLUSITE – FILTER RUN TEST 
 



Pyrolusite
#

Date Time Flow Cl Headloss Fe Mn Cl ORP Temp. pH

1/26/2007 10:25 1.78 Start

Notes: Chlorine 15 gallons 2.5 L Cl

1/26/2007 11:40 7.3 1.78 179.8 0 0.001 0/.51 255 14.2 7.22

Notes: Turned Cl up to 90%

1/26/2007 13:50 7.4 2.26 0 0 0 0.49 508 13.6 7.21

Notes: Cl feed 1.96 mg/L Free sample taken
4 29-Jan 11:00 7.9 1.41 10.29023 -- -- -- -- -- --
5 29-Jan 12:35 7.4 1.32 9.598133 0 0.003 .39F 243 13.1 7.19

29-Jan 13:45 7.2 1.55 10.29023 0 0.002 0.40F 426 13.2 7.2

Notes: Backwashed at 14:44 for 5 min at 19 gpm.  3.5 min till clear

L:\work\Projects\98102\eng\Field Test\[Process Optimization.xls]Pyrolusite

6

Post-Filter

1

2

3

Appendix J
Process Optimization Test

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin



#
Date Lapsed Time Flow Gallons Treated Feed Cl Headloss Fe Mn Cl ORP Temp. pH

1 1/29/07 14:55 0 7.9 0.00 1.5 7.6131
2 1/29/07 16:15 1.33 7.8 628.00 1.5 9.6894 0 0.001 0.38 422 13.2 7.19
3 1/29/2007 20:30 5.58 7.9 2629.75 1.5 12.4578 0 0.002 0.34 436 12.8 7.18
4 1/30/2007 3:20 12.42 7.9 5868.75 1.5 14.3034 0.002 0.34
5 1/30/2007 9:40 18.75 7.9 8870.75 1.5 17.3025 0 0.008 0.31 375 13.1 7.2
6 1/30/2007 11:20 20.42 7.9 9660.75 1.5 19.3788 0.005 0.26 512 13.2 7.21
7 1/30/2007 13:40 22.75 7.9 10766.75 1.55 0 0.005 0.33 467 13.1 7.19
8 1/30/2007 14:45 23.83 7.9 11280.25 1.55 21.9165
9 1/30/2007 16:07 25.20 7.9 11928.05 1.55 22.3779 0.002 0.32 475 13.4 7.19
10 1/30/2007 22:40 31.75 7.9 15032.75 1.55 26.0691 0.01 0.001 0.3 463 13 7.21
11 1/31/2007 4:26 37.52 7.9 17766.15 0 28.1454 0 0.002 0 410 13.1 7.2
12 1/31/2007 10:55 44.00 7.9 20839.25 0 28.1454 0 0.026 0 257 13.5 7.21
13 1/31/2007 13:00 46.08 7.8 21820.50 1.56 33.4515 0 0.013 0.2 434 13.1 7.2

10.0 gpm/ft2
Backwashed at 13:10 flowrate 18.2 gpm 2 min to clear backwashed 5 min total.  Took 1st draw sample on backwash waste.  After 45 min = 460 mL solids 
after 2 hr = 340 mL solids. Clear top water

Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Post-Filter

Pyrolusite - Filter Run Test
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 1/31/07 13:18 0 9.4 0.00 1.56 8.7666 0.21
2 1/31/07 14:30 1.20 9.3 673.20 1.43 8.5359 0 0.001 0.212 370 13.1 7.19
3 2/1/07 9:27 20.15 9.3 11247.30 1.43 20.9937 0.005 0.21 505 13.3 7.2
4 2/1/07 11:27 22.15 9 12345.30 1.43 23.5314 0 0.007 0.22 443 13.5 7.2
5 2/1/07 14:07 24.82 9 13785.30 1.43 25.8384 0.005 0.14 481 13.1 7.18
6 2/1/07 15:00 25.70 9.5 14275.55 1.66 28.3761 0.37
7 2/1/07 21:45 32.45 9 18021.80 1.870333 32.298 0.008 0.29 468 13.1 7.2
8 2/2/07 3:55 38.62 9.3 21407.30 1.81 36.912 0.012 0.26
9 2/2/07 10:25 45.12 8.8 24936.80 1.912841 40.8339 0.008 0.33 410 13.5 7.19
10 2/2/07 13:25 48.12 9.3 26565.80 1.81 44.9865 0 0.009 0.25 200 13.1 7.19
11 2/2/07 14:27 49.15 8.8 27126.90 1.912841 47.9856 0.015 0.25 495 13.2 7.21
12 2/2/07 22:03 56.75 9.1 31208.10 1.84978 53.9838 0.01 0.26 501 13.2 7.19
13 2/3/07 3:40 62.37 9 34257.95 1.870333 57.9057 0.008 0.28 450 13.2 7.2
14 2/3/07 10:11 68.88 8.5 37679.20 1.980353 68.5179 0.012 0.27 390 13.5 7.21
15 2/3/07 15:20 74.03 7.1 40089.40 2.370845 71.9784 0 0.009 0.17 275 13.3 7.16

11.5 gpm/ft2

pre-filter Post-Filter
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/3/07 16:20 0 11.8 0.00 1.46 9.228
2 2/3/07 21:30 5.17 11.1 3549.50 1.46 14.9955 0 0.008 0.06 217 13.4 7.21
3 2/4/07 3:25 11.08 11.3 7525.50 1.63 20.0709 0.008 0.23
4 2/4/07 9:30 17.17 11.3 11650.00 2.08 25.8384 0.14 0.009 0.68
5 2/4/07 15:15 22.92 11.7 15617.50 1.67 34.3743 0 0.022 0.27 345 13.2 7.2
6 2/4/07 16:15 23.92 11.5 16313.50 1.70 34.3743 0 0.008 0.18
7 2/4/07 21:15 28.92 11 19688.50 1.78 39.219 0 0.009 0.31 224 13 7.16
8 2/5/07 3:08 34.80 10.5 23483.25 1.86 43.6023 0 0.01 0.38 254 12.9 7.2
9 2/5/07 3:10 34.83 11 23504.75 1.78 48.9084
10 2/5/07 10:55 42.58 10 28387.25 1.87 53.5224 0 0.008 0.29 408 13 7.21

14.1 gpm/ft2
Backwash at 18 gpm.  5.5 min to clear 7.5 min total
1st draw sample 10 gallons with 19" total and 4.5 inches solids and clear liquid at top.

pre-filter Post-Filter
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/5/07 16:00 0 9.8 0.00 1.91 9.228
2 2/5/07 17:04 1.07 9.3 611.20 2.01 11.7657 0 0.003 0.29 411 12.9 7.19
3 2/5/07 17:10 1.17 9.9 668.80 1.89 9.228
4 2/5/07 23:18 7.30 9 4146.40 1.49 14.0727 0.006 0.19 438 13 7.19
5 2/5/07 23:20 7.33 9.8 4165.20 1.68 14.9955
6 2/6/07 4:55 12.92 9.1 7330.95 1.68 20.9937 0.004 0.38 430 13 7.2
7 2/6/07 5:00 13.00 9.9 7378.45 1.6 21.2244
8 2/6/07 11:00 19.00 9 10780.45 1.6 25.8384 0 0.3 419 13 7.18
9 2/6/07 11:01 19.02 9.8 10789.85 1.54 25.8384
10 2/6/07 14:04 22.07 9.3 12537.50 1.54 31.1445
11 2/6/07 14:15 22.25 9.9 12643.10 1.54 29.991
12 2/6/07 15:06 23.10 9.9 13148.00 1.54 30.4524 0 0.001 0.24 432 13.4 7.22
13 2/6/07 15:15 23.25 9.8 13236.65 1.3 29.991
14 2/6/07 16:18 24.30 9.9 13857.20 1.3 32.0673
15 2/6/07 20:55 28.92 9.9 16599.50 1.3 32.5287 0.001 0 300 13 7.18
16 2/6/07 21:30 28.92 9.9 16599.50 2.54 22.8393
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

17 2/7/2007 2:43 34.13 9.9 19698.20 2.54 34.605 0.001 1.24
18 2/7/2007 2:45 34.17 9.9 19718.00 2.08 39.219
19 2/7/2007 9:45 41.17 9.9 23876.00 2.08 48.447 0.001 0.78 534 13.6 7.21
20 2/7/2007 14:10 45.58 10 26512.75 1.35 53.061 0 0.001 0.32 392 13.2 7.22
21 2/8/2007 9:55 65.33 9 37770.25 1.5 72.6705 0 0.007 0.6 546 13.5 7.2
22 12.3 gpm/ft2

Backwash 11:15 am 18.5 gpm Sampled at 1st draw, 4 min, 6min, 10 min, 15 min, and 20 min.  Photos available

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/8/07 11:40 0 9.8 0.00 1.50 9.228
2 2/8/07 12:55 1.25 6 592.50 2.45 5.7675
3 2/8/07 13:33 1.88 6 820.50 2.45 6.6903 0 0.005 0.55 380 13.4 7.19
4 2/8/07 14:10 2.50 7.8 1075.80 1.60 7.3824
5 2/8/07 16:40 5.00 7.8 2245.80 1.60 10.3815 0 0.009 0.16 303
6 2/8/07 17:45 6.08 9.8 2817.80 1.98 13.3806
7 2/8/07 21:00 9.33 9.9 4738.55 1.98 16.149 0.008 0.68 515 13.4 7.27
8 2/9/07 8:00 20.33 9.8 11239.55 1.43 26.5305 0.005 0.13 388 13.3 7.35
9 11.7 gpm/ft2

Backwash at 18.5 gpm 1st draw, 2 min, 5 min, 10 min sampels .  Stoped at 10 min. 
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/9/07 9:05 0 10 0.00 1.14 9.228
2 2/9/07 9:40 0.58 8 315.00 1.42 8.0745
3 2/9/07 10:10 1.08 7.9 553.50 1.42 7.6131 0 0.009 0.12 370 12.6 7.37
4 2/9/07 10:50 1.75 9 891.50 1.51 7.3824
5 2/9/07 12:15 3.17 9 1656.50 1.51 9.4587 0 0.006 0.21 402 12.9 7.37
6 2/9/07 12:25 3.33 9.9 1751.00 1.37 11.535
7 11.1 gpm/ft2

Backwash 4:25 pm 17.8 gpm sample 1st draw, 2 min, 5 min.  Stop at 4:30 pm
2/12/07 1st draw 16.25" total 16" clear 2 min sample trace at bottom and clar.  5 min sample trace at bottom and clear 

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/9/07 16:33 0.00 9.4 0.00 1.71 8.0745
2 2/9/07 17:42 1.15 9.4 648.60 1.44 8.5359 0 0.005 0.14 506 13.3 7.4
3 2/10/07 10:30 17.95 9.4 10123.80 1.55 15.9183 0 0.025 0.25 226 13.4 7.27
4 2/10/07 16:40 24.12 9.4 13601.80 1.49 22.8393 0.009 0.19 425 13.7 7.24
5 2/10/07 22:20 29.78 9.4 16797.80 1.63 18.2253 0.03 0.33 427 13.6 7.23
6 2/11/07 10:30 41.95 9.4 23659.80 0.00 28.6068 0.016 0 428 12.9 7.24
7 2/11/07 16:40 48.12 9.4 27137.80 1.69 37.3734 0 0.004 0.39 563 13.2 7.2

pre-filter Post-Filter
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

8 2/11/07 22:25 53.87 9.4 30380.80 1.82 41.9874 0.001 0.52 569 13.4 7.25
9 2/12/07 9:35 65.03 8.2 36276.80 1.99 54.9066 0.008 0.69 570 13.6 7.24
10 11.8 gpm/ft2

Backwash 11:23 start 17.2 gpm 3 min and 5 min still discolored stopped at 10 min.  10 min only slight color was clearing.

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/12/07 11:35 0.00 9.4 0.00 2.72 8.3052
2 2/12/07 18:12 6.62 9 3652.40 2.84 11.535
3 2/12/07 18:15 6.67 9.4 3680.00 2.72 13.842
4 2/12/07 20:55 9.33 7.3 5016.00 3.50 13.842 0.009 2.2 663 13.3 7.18
5 2/12/07 21:00 9.42 9.4 5057.75 2.53 16.149
6 2/13/07 9:40 22.08 9 12049.75 2.53 21.6858 0.012 1.23 669 13.5 7.24
7 2/13/07 9:50 22.25 9.4 12141.75 1.81 27.684
8 2/13/07 11:30 23.92 9.3 13076.75 1.81 28.8375 0 0.013 0.51 287 13.6 7.85
7 11.6 gpm/ft2

Backwash 11:36 start 5 min total.  Composite sample 10 seconds at 0, 1, 2, 3, and 4 minutes.
 At 13:20 top 5" clear and rest cloudy. 2/14/07 9:15 clar yellowish top 18" total and 17" clear.
Poured off 8.5" 
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/13/07 11:45 0.00 9.4 0.00 1.80 8.7666 0.07 0.05 0.5 458 13.2 7.88
2 2/14/07 9:00 21.25 8.8 11602.50 25.8384
3 2/14/07 9:05 21.33 9.4 11648.00 26.5305
4 2/14/07 10:18 22.55 9 12319.60 26.5305
5 2/14/07 11:35 23.83 9.4 13028.00 28.6068 0 0.012 0.12 243 13.7 7.86
6 11.6 gpm/ft2

Backwash 12:00 at 17.5 gpm.  5" from previous backwash added 5 sec sample every min.  At 13:45 top claring at 14:40 top 8" clear
2/15/07 9:00 17.5" clear and 19" total

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/14/07 12:10 0.00 9.4 0.00 9.4587
2 2/14/07 14:40 2.50 9.1 1387.50 9.6894
3 2/14/07 14:45 2.58 10 1435.25 10.3815
4 2/15/07 9:00 20.83 9.4 12056.75 23.07
5 2/15/07 12:10 24.00 9.4 13842.75 29.5296 0 0.01 0.13 352 13.3 7.41
6 12.2 gpm/ft2

Backwash for 5 min at 17 gpm.  Sample for 3 seconds every minute.
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/15/07 12:35 0.00 9.4 0.00 1.91 4.614
2 2/15/07 14:10 1.58 9.4 893.00 1.91 4.3833
3 2/15/07 18:15 5.67 9.2 3171.50 1.95 13.3806 0 0.013 0.65 556 13.3 7.29

2/15/07 18:20 5.75 9.4 3218.00 1.80 14.3034
4 2/16/07 7:45 19.17 9 10624.00 1.88 23.7621 0 0.009 0.58 530 13.5 7.28

2/16/07 7:50 19.25 9.4 10670.00 1.34 26.9919
5 2/16/07 12:25 23.83 9.4 13255.00 1.34 29.991 0 0 0.04 347 13.3 7.3
6 11.8 gpm/ft2

Backwash 12:35 for 5 min sampled every 30 seconds.  Tank with 3.75" from previous. At 3:10 16" clear and 18.75 total.  At 24 hours 17.75 clear 18.75 total.

#
Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH

1 2/16/07 12:45 0.00 9.4 0.00 10.3815
2 2/16/07 15:15 2.50 9.4 1410.00 11.9964 0 0 0.53 510 13.2 7.29
3 2/17/07 10:00 21.25 9.7 12153.75 29.991 0.027 0.14 405 13.2 7.28
4 2/17/07 12:45 24.00 9.5 13737.75 32.298 0 0.012 0 305 14.2 7.3
5 2/17/07 16:23 27.63 9.5 15808.75 35.7585 0.021 0.01 255 13.7 7.29
6 2/18/07 9:10 44.42 9.5 25375.25 46.14 0.012 0.12 270 14.3 7.27
7 2/18/07 12:45 48.00 9.5 27417.75 44.9865 0 0.018 0.02 274 14.5 7.25
8 2/18/2007 15:25 50.67 9.5 28937.75 46.14 0.005 0 210 14.2 7.26
9 2/19/2007 10:15 69.50 8.2 38938.25 53.5224 0 0 0 255 13.4 7.29

11.9 gpm/ft2
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

Backwash 5.5 min 17.8 gpm no sample

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/19/07 14:25 0.00 14.2 0.00 14.9955
2 2/19/07 16:00 1.58 13.2 1301.50 14.9955 0 0 0.42 474 13.4 7.28
3 2/19/07 21:50 7.42 13.8 6026.50 15.6876 0 0.35 485 13.5 7.26
4 2/20/07 3:45 13.33 13.7 10907.75 26.5305 0 0.15 440 13.5 7.25
5 2/20/07 10:10 19.75 12.5 15951.25 31.8366 0.032 0.64 586 13.9 7.24
6 2/20/07 13:15 22.83 12.2 14796.00 33.4515 0 0.011 0.02 373 13.6 7.27

13.8 gpm/ft2
Backwash 5 min 17 gpm compsoite 5 sec once per minute 22:30 mostly settled, however still brownish color at top

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/20/07 16:30 0.00 15 0.00 15.2262
3 2/20/07 22:20 5.83 14.8 5215.00 21.6858 0.011 0 299 13.7 7.32
4 2/21/07 4:35 12.08 13.9 10596.25 23.9928 0.016 0 292 13.5 7.26
7 2/21/07 11:15 18.75 11.6 15696.25 28.1454 0 0.008 .43/.46 511 14.2 7.26
8 2/21/2007 14:25 21.92 11.2 17862.25 31.6059 0.012 .52/.57 553 13.9 7.27

17.3 gpm/ft2
Backwash 5 minutes sample 5 sec every min.  Settability composite.  Photos 10 20, 30.  Composite = 200 ppm 3 min sample = 20 ppm. 
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Appendix J

Well 29 Fe and Mn Pilot Study
Madison, Wisconsin

Pyrolusite - Filter Run Test

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/21/07 14:45 0.00 12.2 0.00 13.6113
2 2/22/07 10:00 19.25 12.1 14033.25 13.1499 0 0.006 0 272 15 7.26
3 2/22/07 14:45 24.00 11.8 17439.00 21.9165 0 0.012 0.2 386 13.4 7.35

15.4 gpm/ft2

Backwashed 5 min at 17.8 gpm 2 min clearing 3 min clear

#

Date Lapsed Time Flow Gallons Treated Cl Headloss Fe Mn Cl ORP Temp. pH
1 2/22/07 15:05 0.00 9.4 0.00 8.5359
3 2/22/07 19:40 4.58 9.3 2571.25 13.3806 0 0.006 0.2 400 16.1 7.32
4 2/23/07 1:20 10.25 9 5682.25 16.149 0.011 0.23 303 13.6 7.33
5 2/23/07 1:25 10.33 9.4 5728.25 17.3025

11.8 gpm/ft2

Backwash 5 min 17 gpm compsoite 5 sec once per minute 22:30 mostly settled, however still brownish color at top

L:\work\Projects\98102\eng\Field Test\[Pilot Study Data.xls]Pyrolusite
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