








































 

 

TABLES 
  



TABLE 3-1
GROUNDWATER MONITORING NETWORK

TYPE I RESIDUAL WASTE LANDFILL
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Northing Easting

CF-15-04 Background 12/3/2015 451482.81 569307.19 465.55 468.03 439.55 429.55 38.48

CF-15-05 Background 12/1/2015 447491.91 565533.64 439.85 442.58 422.85 412.85 29.73

CF-15-06 Background 11/30/2015 447026.92 565190.31 437.49 440.40 431.49 421.49 18.91

CF-15-07 Downgradient 11/23/2015 443135.08 562259.25 438.61 441.11 432.61 422.61 18.50

CF-15-08 Downgradient 11/19/2015 443219.57 562537.29 460.33 462.79 430.33 420.33 42.46

CF-15-09 Downgradient 11/25/2015 443445.96 562871.69 456.73 459.45 447.73 442.73 16.72

WBSP-15-01 Background 11/30/2015 449072.27 566322.12 466.93 469.36 458.93 448.93 20.43

WBSP-15-02 Background 11/11/2015 449803.91 566987.30 473.83 476.76 457.83 452.83 23.93

Notes: 

2. Elevations are referenced to the North American Vertical Datum (NAVD) 1988.

1. The Well locations are referenced to the North American Datum (NAD83), east zone coordinate system.

CoordinatesMonitoring Well 
ID

Date of 
Installation

Ground 
Elevation (ft)²

Top of Casing 
Elevation (ft)²

Top of Screen 
Elevation (ft) 

Base of Screen 
Elevation (ft)

Total Depth 
From Top of 
Casing (ft)

Designation
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TABLE 3-2
SUMMARY OF SAMPLES COLLECTED DURING 2021

TYPE I RESIDUAL WASTE LANDFILL
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Well ID Designation Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 Background DM NS DM NS

CF-15-05 Background DM NS DM NS

CF-15-06 Background DM NS Well Dry NS

CF-15-07 Downgradient DM NS DM NS

CF-15-08 Downgradient DM DM DM DM

CF-15-09 Downgradient DM DM Well Dry NS

WBSP-15-01 Background DM NS Well Dry NS

WBSP-15-02 Background DM NS DM NS

Notes: 
1. DM: Detection Monitoring.
2. NS: Not Sampled.
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TABLE 3-3
SUMMARY OF MEASURED FIELD PARAMETERS DURING 2021

TYPE I RESIDUAL WASTE LANDFILL
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Sample ID Date
Temperature  

(°C)
Conductivity 
(µohms/cm)

pH    
(S.U.)

Oxidation 
Reduction 

Potential  (mV)

Dissolved 
Oxygen  
(mg/L)

Turbidity 
(NTUs)

CF-15-04 Mar-21 9.24 871 7.85 90 15.56 3.91
CF-15-05 Mar-21 10.15 863 7.59 94 3.12 2.86
CF-15-06 Mar-21 8.71 868 7.56 96 2.42 4.46
CF-15-07 Mar-21 9.87 957 7.46 -42.0 3.31 2.36
CF-15-08 Mar-21 17.87 923 7.62 217 8.48 3.4
CF-15-09 Mar-21 9.23 937 7.41 89 15.41 9.68
WBSP-15-01 Mar-21 10.12 1178 6.89 123 3.65 22.4
WBSP-15-02 Mar-21 9.25 1730 6.67 191 5.14 2.83
CF-15-08 Jun-21 18.36 829 6.2 395 3.1 19.60
CF-15-09 Jun-21 17.40 922 7.65 197 2.52 2.42
CF-15-04 Sep-21 16.21 769 7.57 315 2.01 1.36
CF-15-05 Sep-21 17.45 892 6.58 -2 2.59 3.96
CF-15-06
CF-15-07 Sep-21 22.38 1170 6.78 176 2.25 2.12
CF-15-08 Sep-21 17.55 790 6.84 177 2.49 4.31
CF-15-09
WBSP-15-01
WBSP-15-02 Sep-21 15.31 1540 7.37 223 12.91 46.5
CF-15-08 Dec-21 16.13 974 6.95 339 1.26 1.98
Notes:
1. °C: Degrees Celsius.
2. µohms/cm: Micro-ohms per centimeter.
3. S.U.: Standard Units.
4. mV: Millivolts.
5. mg/L: Milligrams per liter.
6. NTUs: Nephelometric Turbidity Units.

WELL DRY

WELL DRY
WELL DRY
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TABLE 3-4
SUMMARY OF POTENTIAL AND CONFIRMED APPENDIX III SSIs

TYPE I RESIDUAL WASTE LANDFILL
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Potential SSI 
Result

UPL
Potential SSI 

Result

Confirmed 
SSI

(Yes/No)

Potential SSI 
Result

UPL
Potential SSI 

Result

Confirmed 
SSI

(Yes/No)

CF-15-08 Boron (mg/L) 11 5.02 10 Yes 13 5.02 12 Yes

CF-15-09 Boron (mg/L) 6 5.02 6.2 Yes NA NA NA NA

Notes:
1. SSI: Statistically Significant Increase.
2. UPL: Upper Prediction Limit (Maximum Interwell UPL).
3. mg/L: Milligrams per liter.

7th Detection Monitoring 
Resampling Event

December 2021
Well ID

Potential SSI 
Parameter 

(Units)

6th Detection Monitoring
Sampling Event

March 2021

6th Detection Monitoring 
Resampling Event

June 2021

7th Detection Monitoring
Sampling Event
September 2021



TABLE 4-1
GROUNDWATER MONITORING NETWORK

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Northing Easting

CF-15-04 Background 12/3/2015 451482.81 569307.19 465.55 468.03 439.55 429.55 38.48

CF-15-05 Background 12/1/2015 447491.91 565533.64 439.85 442.58 422.85 412.85 29.73

CF-15-06 Background 11/30/2015 447026.92 565190.31 437.49 440.40 431.49 421.49 18.91

CF-15-07 Downgradient 11/23/2015 443135.08 562259.25 438.61 441.11 432.61 422.61 18.50

CF-15-08 Downgradient 11/19/2015 443219.57 562537.29 460.33 462.79 430.33 420.33 42.46

CF-15-09 Downgradient 11/25/2015 443445.96 562871.69 456.73 459.45 447.73 442.73 16.72

WBSP-15-01 Background 11/30/2015 449072.27 566322.12 466.93 469.36 458.93 448.93 20.43

WBSP-15-02 Background 11/11/2015 449803.91 566987.30 473.83 476.76 457.83 452.83 23.93

CF-19-14 Downgradient 3/8/2019 443401.75 562901.93 452.29 454.88 440.05 430.05 24.83

CF-19-15 Downgradient 3/13/2019 442704.78 562483.02 441.10 443.61 415.19 405.19 38.42

Notes:

2. Elevations are referenced to the North American Vertical Datum (NAVD) 1988.

1. The Well locations are referenced to the North American Datum (NAD83), east zone coordinate system.

Coordinates
Monitoring Well ID

Date of 
Installation

Ground 
Elevation (ft)²

Top of Casing 
Elevation (ft)²

Top of Screen 
Elevation (ft) 

Base of Screen 
Elevation (ft)

Total Depth 
From Top of 
Casing (ft)

Designation
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TABLE 4-2
SUMMARY OF SAMPLES COLLECTED DURING 2021

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Well ID Designation Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 Background AM NS AM NS

CF-15-05 Background AM NS AM NS

CF-15-06 Background AM NS Well Dry NS

CF-15-07 Downgradient AM NS AM NS

CF-15-08 Downgradient AM AM AM AM

CF-15-09 Downgradient AM AM Well Dry NS

WBSP-15-01 Background AM NS Well Dry NS

WBSP-15-02 Background AM NS AM NS

CF-19-14 Downgradient AM NS AM NS

CF-19-15 Downgradient AM NS AM NS

Notes: 
1. AM:  Assessment Monitoring.
2. NS:  Not Sampled.
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TABLE 4-3
SUMMARY OF MEASURED FIELD PARAMETERS DURING 2021

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Sample ID Date
Temperature  

(°C)
Conductivity 
(µohms/cm)

pH    
(S.U.)

Oxidation 
Reduction 

Potential  (mV)

Dissolved 
Oxygen  
(mg/L)

Turbidity 
(NTUs)

CF-15-04 Mar-21 9.24 871 7.85 90 15.56 3.91
CF-15-05 Mar-21 10.15 863 7.59 94 3.12 2.86
CF-15-06 Mar-21 8.71 868 7.56 96 2.42 4.46
CF-15-07 Mar-21 9.87 957 7.46 -42.0 3.31 2.36
CF-15-08 Mar-21 17.87 923 7.62 217 8.48 3.4
CF-15-09 Mar-21 9.23 937 7.41 89 15.41 9.68
WBSP-15-01 Mar-21 10.12 1178 6.89 123 3.65 22.4
WBSP-15-02 Mar-21 9.25 1730 6.67 191 5.14 2.83
CF-19-14 Mar-21 15.64 744 4.92 260 8.4 3.76
CF-19-15 Mar-21 9.87 1280 7.17 13 3.43 3.62
CF-15-08 Jun-21 18.36 829 6.2 395 3.1 19.60
CF-15-09 Jun-21 17.40 922 7.65 197 2.52 2.42
CF-15-04 Sep-21 16.21 769 7.57 315 2.01 1.36
CF-15-05 Sep-21 17.45 892 6.58 -2 2.59 3.96
CF-15-06
CF-15-07 Sep-21 22.38 1170 6.78 176 2.25 2.12
CF-15-08 Sep-21 17.55 790 6.84 177 2.49 4.31
CF-15-09
WBSP-15-01
WBSP-15-02 Sep-21 15.31 1540 7.37 223 12.91 46.5
CF-19-14 Sep-21 20.08 906 6.92 310 1.71 3.87
CF-19-15 Sep-21 20.35 1460 7.26 467 1.76 0.89
CF-15-08 Dec-21 16.13 974 6.95 339 1.26 1.98
Notes:
1. °C: Degrees Celsius.
2. µohms/cm: Micro-ohms per centimeter.
3. S.U.: Standard Units.
4. mV: Millivolts.
5. mg/L: Milligrams per liter.
6. NTUs: Nephelometric Turbidity Units.

WELL DRY

WELL DRY
WELL DRY
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TABLE 4-4
SUMMARY OF POTENTIAL AND CONFIRMED APPENDIX III SSIs

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Potential 
SSI Result

UTL
Potential 

SSI Result

Confirmed 
SSI

(Yes/No)

Potential 
SSI Result

UTL
Potential 

SSI Result

Confirmed 
SSI

(Yes/No)

CF-15-08 Boron (mg/L) 11 5.02 10 Yes 13 5.02 12 Yes

CF-15-09 Boron (mg/L) 6 5.02 6.2 Yes NA NA NA NA

Notes:
1. SSI: Statistically Significant Increase.
2. UTL: Upper Tolerance Limit (Pooled Interwell UTL).
3. mg/L: Milligrams per liter.

7th Assessment 
Monitoring

Resampling Event
December 2021Well ID

Potential SSI 
Parameter 

(Units)

6th Assessment 
Monitoring

Sampling Event
March 2021

6th Assessment 
Monitoring

Resampling Event
June 2021

7th Assessment 
Monitoring

Sampling Event
September 2021



TABLE 4-5
GROUNDWATER PROTECTION STANDARDS

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Constituent (Units) Background MCL/SMCL GWPS
Antimony, Sb (µg/L) 2 6 6
Arsenic, As (µg/L) 5 10 10
Barium, Ba (µg/L) 102 2000 2000
Beryllium, Be (µg/L) 1.1 4 4
Cadmium, Cd (µg/L) 1 5 5
Chromium, Cr (µg/L) 5 100 100
Cobalt, Co (µg/L) 1.4 6* 6
Fluoride, F (mg/L) 0.5421 4 4
Lithium, Li (µg/L) 0.1 40* 40
Lead, Pb (µg/L) 1.7 15* 15
Mercury, Hg (µg/L) 1.2 2 2
Molybdenum, Mo (µg/L) 6 100* 100
Radium 226 & 228 (combined) (pCi/L) 5 5 5
Selenium, Se (µg/L) 5 50 50
Thallium, Tl (µg/L) 1 2 2
Notes:
1. MCL: Maximum Contaminant Level.
2. SMCL: Secondary Maximum Contaminant Level.
3. *: Established by U.S. EPA as part of 2018 decision.
4. GWPS: Groundwater Protection Standard.
5. µg/L: Micrograms per liter.
6. mg/L:  Milligrams per liter.
7. pCi/L: Picocuries per liter.

Appendix IV Constituents
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TABLE 4-6
SUMMARY OF GWPS EXCEEDANCES

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Potential 
Exceedance 

Result
GWPS

Potential 
Exceedance 

Result

Confirmed 
Exceedance

(Yes/No)

Potential 
Exceedance 

Result
GWPS

Potential 
Exceedance 

Result

Confirmed 
Exceedance

(Yes/No)

CF-15-08 Molybdenum (ug/L) 340 100 480 Yes 880 100 500 Yes

Notes:
1. GWPS: Groundwater Protection Standard.
2. µg/L: Micrograms per liter.

7th Assessment 
Monitoring

Resampling Event
December 2021Well ID

Potential 
Exceedance 
Parameter 

(Units)

6th Assessment 
Monitoring

Sampling Event
March 2021

6th Assessment 
Monitoring

Resampling Event
June 2021

7th Assessment 
Monitoring

Sampling Event
September 2021



TABLE 5-1
GROUNDWATER MONITORING NETWORK

WEST BOILER SLAG POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Northing Easting

CF-15-04 Background 12/3/2015 451482.81 569307.19 465.55 468.03 439.55 429.55 38.48

CF-15-05 Background 12/1/2015 447491.91 565533.64 439.85 442.58 422.85 412.85 29.73

CF-15-06 Background 11/30/2015 447026.92 565190.31 437.49 440.40 431.49 421.49 18.91

WBSP-15-01 Upgradient 11/30/2015 449072.27 566322.12 466.93 469.36 458.93 448.93 20.43

WBSP-15-02 Upgradient 11/11/2015 449803.91 566987.30 473.83 476.76 457.83 452.83 23.93

WBSP-15-03 Upgradient 12/4/2015 451181.98 568093.60 484.91 488.03 476.91 471.91 16.12

WBSP-15-04* Downgradient 11/12/2015 450610.07 568637.65 471.17 473.71 416.17 406.17 67.54

WBSP-15-04a Downgradient 7/28/2021 450669.20 568855.3 472.03 474.47 418.47 408.47 68.44

WBSP-15-05* Downgradient 11/17/2015 450051.40 568495.72 471.90 474.42 410.90 400.90 73.52

WBSP-15-05a Downgradient 8/4/2021 450072.00 568895.20 473.66 476.20 413.20 402.20 76.54

WBSP-15-06* Downgradient 11/19/2015 449470.57 568402.50 471.28 473.51 395.78 385.78 87.73

WBSP-15-06a Downgradient 8/6/2021 449478.8 568659.8 471.96 475.12 399.12 389.12 89.16

WBSP-15-07 Downgradient 11/23/2015 448947.93 567946.39 468.82 471.31 426.82 416.82 54.49

WBSP-15-08 Downgradient 11/25/2015 448625.46 567343.24 468.56 471.06 415.76 405.76 65.30

WBSP-15-09 Downgradient 1/6/2016 448359.31 566711.13 471.21 470.69 421.21 410.21 59.48

WBSP-15-10 Downgradient 1/5/2016 448125.51 566225.21 471.21 470.69 425.21 435.21 55.48

 1. The Well locations are referenced to the North American Datum (NAD83), east zone coordinate system.
2. Elevations are referenced to the North American Vertical Datum (NAVD) 1988.
3. * = Well abandoned in 2021.

Notes:

CoordinatesMonitoring Well 
ID

Date of 
Installation

Ground 
Elevation (ft)²

Top of Casing 
Elevation (ft)²

Top of Screen 
Elevation (ft) 

Base of Screen 
Elevation (ft)

Total Depth 
From Top of 
Casing (ft)

Designation
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TABLE 5-2
SUMMARY OF SAMPLES COLLECTED DURING 2021

WEST BOILER SLAG POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Well ID Designation Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 Background DM NS DM NS

CF-15-05 Background DM NS DM NS

CF-15-06 Background DM NS DM NS

WBSP-15-01 Upgradient DM NS DM NS

WBSP-15-02 Upgradient DM NS DM NS

WBSP-15-03 Upgradient DM NS DM NS

WBSP-15-04 Downgradient DM NS

WBSP-15-04a Downgradient DM NS

WBSP-15-05 Downgradient DM NS

WBSP-15-05a Downgradient DM NS

WBSP-15-06 Downgradient DM NS

WBSP-15-06a Downgradient DM NS

WBSP-15-07 Downgradient DM NS DM NS

WBSP-15-08 Downgradient DM NS DM NS

WBSP-15-09 Downgradient DM DM DM DM

WBSP-15-10 Downgradient DM NS DM NS

Notes:
1. DM: Detection Monitoring.
2. NS:  Not Sampled.

Well Abandoned

Well Abandoned

Well Abandoned

Not Installed

Not Installed

Not Installed
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TABLE 5-3
SUMMARY OF MEASURED FIELD PARAMETERS DURING 2021

WEST BOILER SLAG POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Sample ID Date
Temperature 

(°C)
Conductivity 
(µohms/cm)

pH    
(S.U.)

Oxidation 
Reduction 

Potential  (mV)

Dissolved 
Oxygen  
(mg/L)

Turbidity  
(NTUs)

CF-15-04 Mar-21 9.24 871 7.85 90 15.56 3.91
CF-15-05 Mar-21 10.15 863 7.59 94 3.12 2.86
CF-15-06 Mar-21 8.71 868 7.56 96 2.42 4.46
WBSP-15-01 Mar-21 10.12 1178 6.89 123 3.65 22.4
WBSP-15-02 Mar-21 9.25 1730 6.67 191 5.14 2.83
WBSP-15-03 Mar-21 8.87 1090 7.57 319 9.13 4.87
WBSP-15-04 Mar-21 14.58 905 8.12 -26 3.61 0.98
WBSP-15-05 Mar-21 17.96 980 7.29 -131 2.98 2.81
WBSP-15-06 Mar-21 15.07 896 7.32 281 4.57 2.63
WBSP-15-07 Mar-21 10.1 1510 6.23 -111 1.77 2.89
WBSP-15-08 Mar-21 10.12 806 6.92 -102 2.64 3.93
WBSP-15-09 Mar-21 14.48 573 6.62 -139 2.87 1.36
WBSP-15-10 Mar-21 11.3 710 6.23 4 2.82 1.42
WBSP-15-09 Jun-21 17.48 556 7.37 23 2.27 3.3
CF-15-04 Sep-21 16.21 769 7.57 315 2.01 1.36
CF-15-05 Sep-21 17.45 892 6.58 -2 2.59 3.96
CF-15-06
WBSP-15-01
WBSP-15-02 Sep-21 15.31 1540 7.37 223 12.91 46.5
WBSP-15-03 Sep-21 23.81 1200 7.35 393 1.45 1.63
WBSP-15-04 Sep-21 17.27 1040 6.61 280 1.93 3.65
WBSP-15-05 Sep-21 20.18 798 7.58 90 4.89 4.56
WBSP-15-06 Sep-21 21.32 829 7.54 -85 2.69 31.6
WBSP-15-07 Sep-21 20.28 1370 6.88 -116 9.2 64.9
WBSP-15-08 Sep-21 19.48 820 6.56 -43 11.73 >999
WBSP-15-09 Sep-21 22.3 552 6.83 -119 4.6 4.44
WBSP-15-10 Sep-21 22.91 601 7.31 7 12.6 28.4
WBSP-15-09 Dec-21 16.87 576 7.46 376 2.08 4.35
Notes:
1. °C: Degrees Celsius.
2. µohms/cm: Micro-ohms per centimeter.
3. S.U.: Standard Units.
4. mV: Millivolts.
5. mg/L: Milligrams per liter.
6. NTUs: Nephelometric Turbidity Units.

WELL DRY
WELL DRY
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TABLE 5-4
SUMMARY OF POTENTIAL AND CONFIRMED APPENDIX III SSIs

WEST BOILER SLAG POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Potential SSI 
Result

UPL
Potential SSI 

Result

Confirmed 
SSI

(Yes/No)

Potential SSI 
Result

UPL
Potential SSI 

Result

Confirmed 
SSI

(Yes/No)

WBSP-15-09 Fluoride (mg/L) 0.63 0.56 0.55 No 0.6 0.56 0.55 No

Notes:
1. SSI: Statistically Significant Increase.
2. UPL: Upper Prediction Limit (Maximum Interwell UPL).
3. mg/L: Milligrams per liter.

8th Detection Monitoring 
Resampling Event

December 2021
Well ID

Potential SSI 
Parameter 

(Units)

7th Detection Monitoring
Sampling Event

March 2021

7th Detection Monitoring 
Resampling Event

June 2021

8th Detection Monitoring
Sampling Event
September 2021
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TABLE A-1
SUMMARY OF GROUNDWATER ELEVATION DATA DURING 2021

TYPE I RESIDUAL WASTE LANDFILL
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 443.93 NM 440.46 NM

CF-15-05 425.48 NM 430.12 NM

CF-15-06 430.22 NM DRY NM

CF-15-07 FLOODED NM 431.56 NM

CF-15-08 440.67 440.34 439.41 438.02

CF-15-09 453.32 444.20 DRY NM

WBSP-15-01 456.26 NM 449.74 NM

WBSP-15-02 472.68 NM 464.55 NM

Notes:
1. NM: Not Measured

Well ID
Groundwater Elevation (feet)
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TABLE A-2
SUMMARY OF GROUNDWATER ELEVATION DATA DURING 2021

LANDFILL RUNOFF COLLECTION POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 443.93 NM 440.46 NM

CF-15-05 425.48 NM 430.12 NM

CF-15-06 430.22 NM DRY NM

CF-15-07 FLOODED NM 431.56 NM

CF-15-08 440.67 440.34 439.41 438.02

CF-15-09 453.32 444.20 DRY NM

WBSP-15-01 456.26 NM 449.74 NM

WBSP-15-02 472.68 NM 464.55 NM

CF-19-14 449.68 NM 439.20 NM

CF-19-15 FLOODED NM 422.32 NM

Notes:
1. NM: Not Measured

Well ID
Groundwater Elevation (feet)
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TABLE A-3
SUMMARY OF GROUNDWATER ELEVATION DATA DURING 2021

WEST BOILER SLAG POND
CCR GROUNDWATER MONITORING PROGRAM

CLIFTY CREEK STATION
MADISON, INDIANA

Mar-21 Jun-21 Sep-21 Dec-21

CF-15-04 443.93 NM 440.46 NM

CF-15-05 425.48 NM 430.12 NM

CF-15-06 430.22 NM DRY NM

WBSP-15-01*
Blocked/

Inaccessible
NM 449.74 NM

WBSP-15-02*
Blocked/

Inaccessible
NM 464.55 NM

WBSP-15-03*
Blocked/

Inaccessible
NM 478.25 NM

WBSP-15-04/
WBSP-15-04a

439.56 NM 419.58 NM

WBSP-15-05/
WBSP-15-05a

436.52 NM 421.85 NM

WBSP-15-06/
WBSP-15-06a

439.33 NM 422.27 NM

WBSP-15-07 429.52 NM 434.18 NM

WBSP-15-08 428.36 NM 433.45 NM

WBSP-15-09 430.57 432.93 434.82 431.67

WBSP-15-10 429.06 NM 434.76 NM

Notes:
1. NM: Not Measured

Well ID
Groundwater Elevation (feet)

2. *Due to ongoing construction work, the well could not be safely accessed during the 
collection of site-wide groundwater elevation data.
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APPENDIX III AND APPENDIX IV CONSTITUENTS 
  



APPENDIX III AND APPENDIX IV CONSTITUENTS
TYPE I RESIDUAL WASTE LANDFILL AND LANDFILL RUNOFF COLLECTION POND

AND WEST BOILER SLAG POND
CLIFTY CREEK STATION

MADISON, INDIANA

Appendix III Constituents
Boron, B
Calcium, Ca
Chloride, Cl
Fluoride, F
pH (units=SU)
Sulfate, SO4
Total Dissolved Solids (TDS)

Appendix IV Constituents
Antimony, Sb
Arsenic, As
Barium, Ba
Beryllium, Be
Cadmium, Cd
Chromium, Cr
Cobalt, Co
Fluoride, F
Lithium, Li
Lead, Pb
Mercury, Hg
Molybdenum, Mo
Radium 226 & 228 (combined)(units=pCi/L)
Selenium, Se
Thallium, Tl
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ANALYTICAL RESULTS 
  



CF-15-04
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.028 J 0.71

Calcium, Ca mg/L 87 76

Chloride, Cl mg/L 100 66

Fluoride, F mg/L 0.11 0.14

pH s.u. 7.85 7.57

Sulfate, SO4 mg/L 38 46

Total Dissolved Solids (TDS) mg/L 420 420
Appendix IV Constituents

Antimony, Sb ug/L  2 U 2 U

Arsenic, As ug/L  5 U 5 U

Barium, Ba ug/L 56 59

Beryllium, Be ug/L 0.68 J 1 U

Cadmium, Cd ug/L  1 U 1 U

Chromium, Cr ug/L  2 U 5 U

Cobalt, Co ug/L 0.3 J 1 U

Fluoride, F mg/L 0.11 0.14

Lithium, Li mg/L 0.008 U 8 U

Lead, Pb ug/L  1 U 1 U

Mercury, Hg ug/L 0.2 U 0.2 U

Molybdenum, Mo ug/L  5 U 1.3 J

Radium 226 & 228 (combined) pCi/L 5 U 5 U

Selenium, Se ug/L  1.1 J 5 U

Thallium, Tl ug/L 0.61 J 1 U
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CF-15-05
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.061 J 0.12

Calcium, Ca mg/L 56 100

Chloride, Cl mg/L 24 32

Fluoride, F mg/L 0.18 0.54

pH s.u. 7.59 6.58

Sulfate, SO4 mg/L 39 49

Total Dissolved Solids (TDS) mg/L 300 510
Appendix IV Constituents

Antimony, Sb ug/L  2 U 2 U

Arsenic, As ug/L  1.5 J 5 U

Barium, Ba ug/L 66 47

Beryllium, Be ug/L  1 U 1 U

Cadmium, Cd ug/L  1 U 1 U

Chromium, Cr ug/L 3.9 5 U

Cobalt, Co ug/L 2 0.64 J

Fluoride, F mg/L 0.18 F1 0.54

Lithium, Li mg/L 0.0063 J 16

Lead, Pb ug/L 2.5 1 U

Mercury, Hg ug/L 0.2 U 0.2 U

Molybdenum, Mo ug/L  5 U 5 U

Radium 226 & 228 (combined) pCi/L  5 U 0.708

Selenium, Se ug/L  5 U 5 U

Thallium, Tl ug/L  1 U 1 U
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CF-15-06
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.096 J

Calcium, Ca mg/L 120

Chloride, Cl mg/L 4.1

Fluoride, F mg/L 0.21

pH s.u. 7.56

Sulfate, SO4 mg/L 84

Total Dissolved Solids (TDS) mg/L 550
Appendix IV Constituents

Antimony, Sb ug/L  2 U

Arsenic, As ug/L  5 U

Barium, Ba ug/L 32

Beryllium, Be ug/L  1 U

Cadmium, Cd ug/L  1 U

Chromium, Cr ug/L  1.6 J

Cobalt, Co ug/L 0.71 J

Fluoride, F mg/L 0.21

Lithium, Li mg/L 0.011

Lead, Pb ug/L 0.66 J

Mercury, Hg ug/L 0.2 U

Molybdenum, Mo ug/L  5 U

Radium 226 & 228 (combined) pCi/L  5 U

Selenium, Se ug/L  5 U

Thallium, Tl ug/L  1 U

WELL DRY

WELL DRY
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CF-15-07
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.36 0.061 J

Calcium, Ca mg/L 110 160

Chloride, Cl mg/L 19 6.2

Fluoride, F mg/L 0.19 0.29

pH s.u. 7.46 6.78

Sulfate, SO4 mg/L 49 6.3

Total Dissolved Solids (TDS) mg/L 480 580
Appendix IV Constituents

Antimony, Sb ug/L  2 U 2 U

Arsenic, As ug/L  5 U 7.3

Barium, Ba ug/L 61 87

Beryllium, Be ug/L  1 U 1 U

Cadmium, Cd ug/L  1 U 1 U

Chromium, Cr ug/L  2 U 5 U

Cobalt, Co ug/L 0.33 J 2.8

Fluoride, F mg/L 0.19 0.29

Lithium, Li mg/L 0.008 U 1.8 J

Lead, Pb ug/L  1 U 1 U

Mercury, Hg ug/L 0.2 U 0.2 U

Molybdenum, Mo ug/L 34 8.2

Radium 226 & 228 (combined) pCi/L  5 U 1.19

Selenium, Se ug/L  5 U 5 U

Thallium, Tl ug/L  1 U 1 U
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CF-15-08
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Jun-21 Sep-21 Dec-21
Appendix III Constituents

Boron, B mg/L 11 10 13 12

Calcium, Ca mg/L 130 NA 120 NA

Chloride, Cl mg/L 17 NA 13 NA

Fluoride, F mg/L 0.39 NA 0.42 NA

pH s.u. 7.62 NA 6.84 NA

Sulfate, SO4 mg/L 280 NA 200 NA

Total Dissolved Solids (TDS) mg/L 690 NA 570 NA
Appendix IV Constituents

Antimony, Sb ug/L  2 U NA 2 U NA

Arsenic, As ug/L  5 U NA 0.84 J NA

Barium, Ba ug/L 48 NA 32 NA

Beryllium, Be ug/L 0.68 J NA 1 U NA

Cadmium, Cd ug/L 0.32 J NA 0.5 J NA

Chromium, Cr ug/L  2 U NA 5 U NA

Cobalt, Co ug/L 0.33 J NA 0.9 J NA

Fluoride, F mg/L 0.39 NA 0.42 NA

Lithium, Li mg/L 0.019 NA 21 NA

Lead, Pb ug/L  1 U NA 0.7 J NA

Mercury, Hg ug/L 0.2 U NA 0.2 U NA

Molybdenum, Mo ug/L 340 480 880 500

Radium 226 & 228 (combined) pCi/L 5 U NA 0.73 NA

Selenium, Se ug/L  5 U NA 5 U NA

Thallium, Tl ug/L 0.65 J NA 1 NA
Notes:
NA: Sampling not required for this parameter.
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CF-15-09
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Jun-21 Sep-21
Appendix III Constituents

Boron, B mg/L 6 6.2

Calcium, Ca mg/L 170 NA

Chloride, Cl mg/L 2.3 NA

Fluoride, F mg/L 0.32 NA

pH s.u. 7.41 NA

Sulfate, SO4 mg/L 210 NA

Total Dissolved Solids (TDS) mg/L 630 NA
Appendix IV Constituents

Antimony, Sb ug/L  2 U NA

Arsenic, As ug/L  5 U NA

Barium, Ba ug/L 26 NA

Beryllium, Be ug/L  1 U NA

Cadmium, Cd ug/L  1 U NA

Chromium, Cr ug/L 8.9 NA

Cobalt, Co ug/L 1.4 NA

Fluoride, F mg/L 0.32 NA

Lithium, Li mg/L 0.0065 J NA

Lead, Pb ug/L 1.3 NA

Mercury, Hg ug/L 0.2 U NA

Molybdenum, Mo ug/L 100 NA

Radium 226 & 228 (combined) pCi/L  5 U NA

Selenium, Se ug/L  5 U NA

Thallium, Tl ug/L  1 U NA
Notes:
NA: Sampling not required for this parameter.

WELL DRY

WELL DRY
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CF-19-14
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix IV Constituents

Molybdenum, Mo ug/L 28 69
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CF-19-15
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix IV Constituents

Molybdenum, Mo ug/L  1.5 J 5 U
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WBSP-15-01
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.075 J

Calcium, Ca mg/L 160

Chloride, Cl mg/L 8.7

Fluoride, F mg/L 0.27

pH s.u. 6.89

Sulfate, SO4 mg/L 120

Total Dissolved Solids (TDS) mg/L 630
Appendix IV Constituents

Antimony, Sb ug/L  2 U
Arsenic, As ug/L  5 U
Barium, Ba ug/L 13
Beryllium, Be ug/L  1 U
Cadmium, Cd ug/L  1 U
Chromium, Cr ug/L  1 J
Cobalt, Co ug/L 0.36 J
Fluoride, F mg/L 0.27
Lithium, Li mg/L 0.013
Lead, Pb ug/L  1 U
Mercury, Hg ug/L 0.2 U
Molybdenum, Mo ug/L  5 U
Radium 226 & 228 (combined) pCi/L  5 U
Selenium, Se ug/L  5 U
Thallium, Tl ug/L  1 U

WELL DRY

WELL DRY
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WBSP-15-02
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 4.3 3.5

Calcium, Ca mg/L 260 220

Chloride, Cl mg/L 9.1 10

Fluoride, F mg/L 0.35 0.4

pH s.u. 6.67 7.37

Sulfate, SO4 mg/L 570 560

Total Dissolved Solids (TDS) mg/L 1300 1100
Appendix IV Constituents

Antimony, Sb ug/L  2 U 2 U
Arsenic, As ug/L  5 U 1.2 J
Barium, Ba ug/L 25 33
Beryllium, Be ug/L  1 U 1 U
Cadmium, Cd ug/L  1 U 1 U
Chromium, Cr ug/L  2 U 4.7 J
Cobalt, Co ug/L 0.26 J 1.6
Fluoride, F mg/L 0.35 0.4
Lithium, Li mg/L 0.078 76
Lead, Pb ug/L  1 U 1.7
Mercury, Hg ug/L 0.2 U 0.2 U
Molybdenum, Mo ug/L 5 2.9 J
Radium 226 & 228 (combined) pCi/L 0.931 0.568
Selenium, Se ug/L  5 U 5 U
Thallium, Tl ug/L  1 U 1 U
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WBSP-15-03
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.1 0.16

Calcium, Ca mg/L 150 170

Chloride, Cl mg/L 65 45

Fluoride, F mg/L 0.2 0.24

pH s.u. 7.57 7.35

Sulfate, SO4 mg/L 300 240

Total Dissolved Solids (TDS) mg/L 760 780
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WBSP-15-04/WBSP-15-04a
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 4.9 0.48

Calcium, Ca mg/L 110 140

Chloride, Cl mg/L 120 25

Fluoride, F mg/L 0.17 0.14

pH s.u. 8.12 6.61

Sulfate, SO4 mg/L 210 110

Total Dissolved Solids (TDS) mg/L 580 590
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WBSP-15-05/WBSP-15-05a
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 3.5 2

Calcium, Ca mg/L 130 130

Chloride, Cl mg/L 72 32

Fluoride, F mg/L 0.13 0.49

pH s.u. 7.29 7.58

Sulfate, SO4 mg/L 250 330

Total Dissolved Solids (TDS) mg/L 620 550
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WBSP-15-06/WBSP-15-06a
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 4.3 2.1

Calcium, Ca mg/L 140 92

Chloride, Cl mg/L 94 83

Fluoride, F mg/L 0.18 0.54

pH s.u. 7.32 7.54

Sulfate, SO4 mg/L 230 190

Total Dissolved Solids (TDS) mg/L 650 540

Page 14 of 18



WBSP-15-07
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.034 J 0.1

Calcium, Ca mg/L 190 170

Chloride, Cl mg/L 11 12

Fluoride, F mg/L 0.37 0.28

pH s.u. 6.23 6.88

Sulfate, SO4 mg/L 13 14

Total Dissolved Solids (TDS) mg/L 730 740
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WBSP-15-08
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.049 J 0.1 U

Calcium, Ca mg/L 80 72

Chloride, Cl mg/L 17 17

Fluoride, F mg/L 0.2 0.18

pH s.u. 6.92 6.56

Sulfate, SO4 mg/L 3.8 2.4

Total Dissolved Solids (TDS) mg/L 350 330
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WBSP-15-09
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Jun-21 Sep-21 Dec-21
Appendix III Constituents

Boron, B mg/L 0.1 U NA 0.1 U NA

Calcium, Ca mg/L 60 NA 53 NA

Chloride, Cl mg/L 3 NA 3 NA

Fluoride, F mg/L 0.63 0.55 0.6 0.55

pH s.u. 6.62 NA 6.83 NA

Sulfate, SO4 mg/L 2.9 NA 1.0 U NA

Total Dissolved Solids (TDS) mg/L 250 NA 250 NA
Notes:
NA: Sampling not required for this parameter.
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WBSP-15-10
SUMMARY OF 2021 ANALYTICAL RESULTS

Indiana-Kentucky Electric Corporation
Clifty Creek Station 

Madison, Indiana

Parameter Units Mar-21 Sep-21
Appendix III Constituents

Boron, B mg/L 0.1 U 0.1 U

Calcium, Ca mg/L 93 71

Chloride, Cl mg/L 23 23

Fluoride, F mg/L 0.28 0.31

pH s.u. 6.23 7.31

Sulfate, SO4 mg/L 70 52

Total Dissolved Solids (TDS) mg/L 360 330
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APPENDIX E 
 

ALTERNATE SOURCE DEMONSTRATION MARCH 2021 
  











































































 

 

APPENDIX F 
 

ALTERNATE SOURCE DEMONSTRATION SEPTEMBER 2021 

































































 

 

 
 

APPENDIX B 
 

PHASE I EXISTING CONDITIONS 
TOPOGRAPHIC MAP 

(Stantec 2018) 
 

  





 

 

APPENDIX C 
 

FIGURE FROM LRCP DAM STABILITY ASSESSMENT REPORT 
(Stantec 2016) 

 



Embankment

Indiana-Kentucky Electric Corporation 
Clifty Creek Station
Landfill Runoff Collection Pond Dam
Madison, Indiana
Section D-D'

Existing Geometry
Sudden Drawdown
Undrained, Sudden Drawdown Strengths

Note: The results of the analysis shown here are based on available
subsurface information, laboratory test results and approximate soil properties.
The drawing depicts approximate subsurface conditions based on historical
drawings or specific borings at the time of drilling.  No warranties can be made 
regarding the continuity of subsurface conditions.

Material Type

Embankment (SDD)

Lean Clay with Sand (SDD)

Sandy Silt (SDD)

Silty Sand (SDD)

Clayey Gravel with Sand (SDD)

Fly Ash (SDD)

Unit Weight

129 pcf
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198 psf

206 psf
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Factor of Safety = 1.84
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Silty Sand

Clayey Gravel with Sand

Fly Ash

Lean Clay with Sand
Lean Clay with Sand

Landfill Runoff Collection Pond
Flood Pool Elevation: 501.4 ft
Normal Pool Elevation: 485.0 ft

Ohio River
Flood Pool Elevation: 463.0 ft
Normal Pool Elevation: 420.0 ft

Total - phi
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