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 INTRODUCTION 

This 2018 Annual Groundwater Monitoring and Corrective Action Report was prepared to support 

compliance with the groundwater monitoring requirements of the Coal Combustion Residuals (CCR) 

Rule [40 CFR 257.50-107]. Specifically, this report was prepared to fulfill the requirements of 

40 CFR 257.90(e). The applicable sections of the Rule are provided below in italics, followed by 

applicable information relative to the 2018 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Units. 

This report covers the period of groundwater monitoring from January 1, 2018 through 

December 31, 2018. 

The groundwater monitoring system at the Edgewater Generating Station is a multi-unit system. The 

Edgewater Generation Station has four existing CCR units which are contiguous: 

 EDG Slag Pond (existing CCR surface impoundment) 

 EDG North A-Pond (existing CCR surface impoundment) 

 EDG South A-Pond (existing CCR surface impoundment) 

 EDG B-Pond (existing surface CCR impoundment) 

 

The system is designed to detect monitored constituents at the waste boundary of the CCR unit as 

required by 40 CFR 257.91(d). The groundwater monitoring system consists of one upgradient and 

three downgradient monitoring wells. 

 §257.90(E) ANNUAL REPORT REQUIREMENTS 

Annual groundwater monitoring and corrective action report. For existing CCR landfills and existing 

CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or 

operator must prepare an annual groundwater monitoring and corrective action report. For new CCR 

landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or 

operator must prepare the initial annual groundwater monitoring and corrective action report no 

later than January 31 of the year following the calendar year a groundwater monitoring system has 

been established for such CCR unit as required by this subpart, and annually thereafter. For the 

preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. For purposes of this section, the owner or operator has prepared 

the annual report when the report is placed in the facility’s operating record as required by 

§257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report 

must contain the following information, to the extent available: 

 §257.90(E)(1) SITE MAP 

A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 

downgradient monitoring wells, to include the well identification numbers, that are part of the 

groundwater monitoring program for the CCR unit; 

A map with an aerial image showing the CCR units and all background (or upgradient) and 

downgradient monitoring wells with identification numbers for the groundwater monitoring program 

is provided as Figure 1. 

http://www.scsengineers.com/
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 §257.90(E)(2) MONITORING SYSTEM CHANGES 

Identification of any monitoring wells that were installed or decommissioned during the preceding 

year, along with a narrative description of why those actions were taken; 

No new monitoring wells were installed and no wells were decommissioned as part of the 

groundwater monitoring program for the CCR unit in 2018. 

 §257.90(E)(3) SUMMARY OF SAMPLING EVENTS 

In addition to all the monitoring data obtained under §257.90 through 257.98, a summary including 

the number of groundwater samples that were collected for analysis for each background and 

downgradient well, the dates the samples were collected, and whether the sample was required by 

the detection monitoring or assessment monitoring programs; 

Two groundwater samples were collected from each CCR monitoring well in 2018, as part of the 

semiannual groundwater sampling for the detection monitoring program at Edgewater Generating 

Station (Table 1). The date of sample collection, field measurements, and the analytical results of 

the analytical laboratory analyses are provided in Appendix A. 

Assessment Monitoring has not been initiated for the CCR units at the Edgewater Generating Station. 

 §257.90(E)(4) MONITORING TRANSITION NARRATIVE 

A narrative discussion of any transition between monitoring programs (e.g., the date and 

circumstances for transitioning from detection monitoring to assessment monitoring in addition to 

identifying the constituent(s) detected at a statistically significant increase over background levels); 

There were no transitions between monitoring programs in 2018. The Edgewater Generating station 

CCR units remained in the detection monitoring program. 

In 2018, the monitoring results for the October 2017 and April 2018 monitoring events were 

evaluated for statistically significant increases (SSIs) in detection monitoring parameters relative to 

background. For both events, SSIs for boron, fluoride, field pH, and sulfate were identified; however, 

alternative source demonstrations (ASDs) were completed, demonstrating that a source other than 

the CCR units was the likely cause of the observed concentrations. The ASD reports are provided in 

Appendix B. 

 §257.90(E)(5) OTHER REQUIREMENTS 

Other information required to be included in the annual report as specified in §257.90 through 

257.98. 

Additional potentially applicable requirements for the annual report, and the location of the 

requirement within the Rule, are provided in the following sections. For each cited section of the 

Rule, the portion referencing the annual report requirement is provided below in italics, followed by 

applicable information relative to the 2018 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Units. 

 §257.90(e) General Requirements 

For the preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

http://www.scsengineers.com/
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describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. 

Status of Groundwater Monitoring and Corrective Action Program. The groundwater monitoring and 

corrective action program is currently in detection monitoring. 

Summary of Key Actions Completed (2018): 

 Statistical evaluation and determination of SSIs for the October 2017 and April 2018 

monitoring events. 

 ASD reports for the SSIs identified from the October 2017 and April 2018 monitoring 

events. 

 Two semiannual groundwater sampling and analysis events (April and October 2018). 

Description of Any Problems Encountered. No problems were encountered in 2018. 

Discussion of Actions to Resolve the Problems. Not applicable. 

Projection of Key Activities for the Upcoming Year (2019): 

 Statistical evaluation and determination of any SSIs for the October 2018 and April 2019 

monitoring events; 

 If an SSI is determined, then within 90 days either: 

– Complete alternative source demonstration (if applicable), or 

– Establish an assessment monitoring program; and 

 Two semiannual groundwater sampling and analysis events (April and October 2019). 

 §257.94(d) Alternative Detection Monitoring Frequency 

The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by §257.90(e). 

Not applicable. No alternative detection monitoring frequency has been proposed. 

 §257.94(e)(2) Alternative Source Demonstration for Detection 

Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by §257.90(e), in addition to the certification by a qualified 

professional engineer. 

The ASD reports prepared to address the SSIs observed for the October 2017 and April 2018 

sampling events are provided in Appendix B. The ASD reports are certified by a qualified professional 

engineer. 

 §257.95(c) Alternative Assessment Monitoring Frequency 

The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by §257.90(e). 

http://www.scsengineers.com/
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Not applicable. Assessment monitoring has not been initiated. 

 §257.95(d)(3) Assessment Monitoring Results and Standards 

Include the recorded concentrations required by paragraph (d)(1) of this section, identify the 

background concentrations established under §257.94(b), and identify the groundwater protection 

standards established under paragraph (d)(2) of this section in the annual groundwater monitoring 

and corrective action report required by §257.90(e). 

Not applicable. Assessment monitoring has not been initiated. 

 §257.95(g)(3)(ii) Alternative Source Demonstration for 

Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by §257.90(e), in addition to the certification by a qualified 

professional engineer. 

Not applicable. Assessment monitoring has not been initiated. 

 §257.96(a) Extension of Time for Corrective Measures 

Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 

operator demonstrates the need for additional time to complete the assessment of corrective 

measure due to site-specific conditions or circumstances. The owner or operator must obtain a 

certification from a qualified professional engineer attesting that the demonstration is accurate. The 

90-day deadline to complete the assessment of corrective measures may be extended for longer 

than 60 days. The owner or operator must also include the demonstration in the annual 

groundwater monitoring and corrective action report required by §257.90(e), in addition to the 

certification by a qualified professional engineer. 

Not applicable. Corrective measures assessment has not been initiated. 
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Table 1, Page 1 of 1

Background 
Well

MW-301 MW-302 MW-303 2R-OW
4/2/2018 D D D D

10/1/2018 D D D D
Total Samples 2 2 2 2

Abbreviations:
D = Required by Detection Monitoring Program

Created by: NDK Date: 1/4/2018
Last revision by: NDK Date: 12/12/2018
Checked by: MDB Date: 12/12/2018

Sample Dates

Table 1.  CCR Rule Groundwater Samples Summary
Edgewater Generating Station / 
SCS Engineers Project #25216068

Downgradient Wells

I:\25216068.00\Deliverables\2018 Annual Report -CCR\Table\[Table 1. 
GW Sampling Summary Table -EDG 2018.xlsx]GW Summary
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Figure 1 

Site Plan and Monitoring Well Locations 
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April 18, 2018

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40166962

40166962
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25216068.18 EDGEWTR CLOSED CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Kyle Kramer, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 17
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CERTIFICATIONS

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 2 of 17
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SAMPLE SUMMARY

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Lab ID Sample ID Matrix Date Collected Date Received

40166944015 MW-301 Water 04/02/18 10:26 04/04/18 11:30

40166944016 MW-302 Water 04/02/18 11:56 04/04/18 11:30

40166944017 MW-303 Water 04/02/18 11:06 04/04/18 11:30

40166944018 2R-0W Water 04/02/18 12:51 04/04/18 11:30

40166944019 FIELD BLANK Water 04/02/18 13:00 04/04/18 11:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40166944015 MW-301 EPA 6020 2DS1

7RMW

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40166944016 MW-302 EPA 6020 2DS1

7RMW

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40166944017 MW-303 EPA 6020 2DS1

7RMW

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40166944018 2R-0W EPA 6020 2DS1

7RMW

SM 2540C 1DEY

EPA 9040 1ALY

EPA 300.0 3HMB

40166944019 FIELD BLANK EPA 6020 2DS1

SM 2540C 1DEY

EPA 9040 1ALY

EPA 300.0 3HMB

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Sample: MW-301 Lab ID: 40166944015 Collected: 04/02/18 10:26 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 7950 ug/L 04/06/18 21:10 7440-42-804/05/18 07:17110 33.0 10
Calcium 78900 ug/L 04/06/18 23:43 7440-70-204/05/18 07:17250 69.8 1

Analytical Method:Field Data

Field pH 8.02 Std. Units 04/02/18 10:261
Field Specific Conductance 1071 umhos/cm 04/02/18 10:261
Oxygen, Dissolved 6.50 mg/L 04/02/18 10:26 7782-44-71
REDOX 44 mV 04/02/18 10:261
Turbidity 12.19 NTU 04/02/18 10:261
Static Water Level 598.54 feet 04/02/18 10:261
Temperature, Water (C) 7.8 deg C 04/02/18 10:261

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 752 mg/L 04/05/18 15:0420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.8 Std. Units 04/09/18 09:48 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 11.2 mg/L 04/11/18 19:09 16887-00-62.0 0.50 1
Fluoride 0.25J mg/L 04/11/18 19:09 16984-48-80.30 0.10 1
Sulfate 332 mg/L 04/12/18 18:44 14808-79-830.0 10.0 10

Sample: MW-302 Lab ID: 40166944016 Collected: 04/02/18 11:56 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 1800 ug/L 04/06/18 21:18 7440-42-804/05/18 07:17110 33.0 10
Calcium 68000 ug/L 04/06/18 23:50 7440-70-204/05/18 07:17250 69.8 1

Analytical Method:Field Data

Field pH 7.78 Std. Units 04/02/18 11:561
Field Specific Conductance 517 umhos/cm 04/02/18 11:561
Oxygen, Dissolved 0.60 mg/L 04/02/18 11:56 7782-44-71
REDOX -123 mV 04/02/18 11:561
Turbidity 24.89 NTU 04/02/18 11:561
Static Water Level 595.71 feet 04/02/18 11:561
Temperature, Water (C) 10.3 deg C 04/02/18 11:561

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 314 mg/L 04/05/18 15:0420.0 8.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Sample: MW-302 Lab ID: 40166944016 Collected: 04/02/18 11:56 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.8 Std. Units 04/09/18 09:40 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 18.5 mg/L 04/11/18 19:52 16887-00-62.0 0.50 1
Fluoride 0.78 mg/L 04/11/18 19:52 16984-48-80.30 0.10 1
Sulfate 72.7 mg/L 04/12/18 18:55 14808-79-815.0 5.0 5

Sample: MW-303 Lab ID: 40166944017 Collected: 04/02/18 11:06 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 3040 ug/L 04/06/18 21:25 7440-42-804/05/18 07:17110 33.0 10
Calcium 146000 ug/L 04/06/18 23:58 7440-70-204/05/18 07:17250 69.8 1

Analytical Method:Field Data

Field pH 6.86 Std. Units 04/02/18 11:061
Field Specific Conductance 1131 umhos/cm 04/02/18 11:061
Oxygen, Dissolved 0.30 mg/L 04/02/18 11:06 7782-44-71
REDOX -97 mV 04/02/18 11:061
Turbidity 233.5 NTU 04/02/18 11:061
Static Water Level 588.77 feet 04/02/18 11:061
Temperature, Water (C) 9.8 deg C 04/02/18 11:061

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 630 mg/L 04/05/18 15:0420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 04/09/18 09:50 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 19.7 mg/L 04/11/18 20:02 16887-00-6 B10.0 2.5 5
Fluoride <0.50 mg/L 04/11/18 20:02 16984-48-8 D31.5 0.50 5
Sulfate <5.0 mg/L 04/11/18 20:02 14808-79-8 D315.0 5.0 5

Sample: 2R-0W Lab ID: 40166944018 Collected: 04/02/18 12:51 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 19.7 ug/L 04/09/18 15:41 7440-42-804/05/18 07:1711.0 3.3 1
Calcium 121000 ug/L 04/07/18 00:06 7440-70-204/05/18 07:17250 69.8 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Sample: 2R-0W Lab ID: 40166944018 Collected: 04/02/18 12:51 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method:Field Data

Field pH 7.29 Std. Units 04/02/18 12:511
Field Specific Conductance 1177 umhos/cm 04/02/18 12:511
Oxygen, Dissolved 6.7 mg/L 04/02/18 12:51 7782-44-71
REDOX 85 mV 04/02/18 12:511
Turbidity 6.38 NTU 04/02/18 12:511
Static Water Level 607.87 feet 04/02/18 12:511
Temperature, Water (C) 5.2 deg C 04/02/18 12:511

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 680 mg/L 04/09/18 15:1420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/09/18 09:52 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 108 mg/L 04/12/18 19:05 16887-00-610.0 2.5 5
Fluoride 0.12J mg/L 04/11/18 20:13 16984-48-80.30 0.10 1
Sulfate 17.2 mg/L 04/11/18 20:13 14808-79-83.0 1.0 1

Sample: FIELD BLANK Lab ID: 40166944019 Collected: 04/02/18 13:00 Received: 04/04/18 11:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.3 ug/L 04/06/18 17:52 7440-42-804/05/18 07:1711.0 3.3 1
Calcium 114J ug/L 04/06/18 17:52 7440-70-204/05/18 07:17250 69.8 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 04/09/18 15:1420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.2 Std. Units 04/09/18 09:55 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 04/11/18 20:23 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/11/18 20:23 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 04/11/18 20:23 14808-79-83.0 1.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285207
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40166944015, 40166944016, 40166944017, 40166944018, 40166944019

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1669183
Associated Lab Samples: 40166944015, 40166944016, 40166944017, 40166944018, 40166944019

Matrix: Water

Analyzed

Boron ug/L <3.3 11.0 04/06/18 17:37
Calcium ug/L <69.8 250 04/06/18 17:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1669184LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 473500 95 80-120
Calcium ug/L 49005000 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1669185MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40166877001

1669186

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 500 76 75-12578 0 205001420 1810 1810
Calcium ug/L P65000 60 75-125123 4 20500082400 85400 88600

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285316
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40166944015, 40166944016, 40166944017

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1669676
Associated Lab Samples: 40166944015, 40166944016, 40166944017

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/05/18 14:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1669677LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 598610 98 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40166856003
1669678SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 180 1 5182

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40166868001
1669679SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 454 1 5450

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285548
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40166944018, 40166944019

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1670975
Associated Lab Samples: 40166944018, 40166944019

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/18 15:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1670976LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 592610 97 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40166944018
1670977SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 674 1 5680

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285482
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40166944015, 40166944016, 40166944017, 40166944018, 40166944019

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40166819001
1670757SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H6,PI5 207.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40166944015
1670758SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H61 207.8

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

285544
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40166944015, 40166944016, 40166944017, 40166944018, 40166944019

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1670941
Associated Lab Samples: 40166944015, 40166944016, 40166944017, 40166944018, 40166944019

Matrix: Water

Analyzed

Chloride mg/L 0.54J 2.0 04/11/18 16:10
Fluoride mg/L <0.10 0.30 04/11/18 16:10
Sulfate mg/L <1.0 3.0 04/11/18 16:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1670942LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 19.820 99 90-110
Fluoride mg/L 2.02 101 90-110
Sulfate mg/L 19.820 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1670943MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40167160001

1670944

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 104 90-110104 0 1510016.9 121 121
Fluoride mg/L 10 102 90-110104 1 1510<0.50 10.7 10.8
Sulfate mg/L 100 105 90-110104 1 1510070.6 176 174

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1670945MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40167111002

1670946

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 2000 107 90-110108 0 1520001060 3200 3210
Fluoride mg/L 200 105 90-110105 0 15200<10.0 210 211
Sulfate mg/L 2000 104 90-110104 0 152000<100 2140 2140

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
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Green Bay, WI 54302
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QUALIFIERS

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor and percent moisture.
LOQ - Limit of Quantitation adjusted for dilution factor and percent moisture.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

The precision between the sample and the duplicate sample exceeded laboratory control limits.PI

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
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Green Bay, WI 54302
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40166962
25216068.18 EDGEWTR CLOSED CCR

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

40166944015 285207 285302MW-301 EPA 3010 EPA 6020
40166944016 285207 285302MW-302 EPA 3010 EPA 6020
40166944017 285207 285302MW-303 EPA 3010 EPA 6020
40166944018 285207 2853022R-0W EPA 3010 EPA 6020
40166944019 285207 285302FIELD BLANK EPA 3010 EPA 6020

40166944015 MW-301
40166944016 MW-302
40166944017 MW-303
40166944018 2R-0W

40166944015 285316MW-301 SM 2540C
40166944016 285316MW-302 SM 2540C
40166944017 285316MW-303 SM 2540C

40166944018 2855482R-0W SM 2540C
40166944019 285548FIELD BLANK SM 2540C

40166944015 285482MW-301 EPA 9040
40166944016 285482MW-302 EPA 9040
40166944017 285482MW-303 EPA 9040
40166944018 2854822R-0W EPA 9040
40166944019 285482FIELD BLANK EPA 9040

40166944015 285544MW-301 EPA 300.0
40166944016 285544MW-302 EPA 300.0
40166944017 285544MW-303 EPA 300.0
40166944018 2855442R-0W EPA 300.0
40166944019 285544FIELD BLANK EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2018 08:50 AM

Pace Analytical Services, LLC
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Green Bay, WI 54302
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#=CL#

October 18, 2018

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40176947

40176947
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25216068.18 WPL EDGE CLOSE CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 03, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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CERTIFICATIONS

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Lab ID Sample ID Matrix Date Collected Date Received

40176947001 MW-301 Water 10/01/18 12:08 10/03/18 10:05

40176947002 MW-302 Water 10/01/18 14:56 10/03/18 10:05

40176947003 MW-303 Water 10/01/18 12:51 10/03/18 10:05

40176947004 2R-OW Water 10/01/18 10:31 10/03/18 10:05

40176947005 FIELD BLANK Water 10/01/18 15:00 10/03/18 10:05

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40176947001 MW-301 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40176947002 MW-302 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40176947003 MW-303 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40176947004 2R-OW EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40176947005 FIELD BLANK EPA 6020 2KXS

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Sample: MW-301 Lab ID: 40176947001 Collected: 10/01/18 12:08 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 8230 ug/L 10/16/18 02:05 7440-42-810/12/18 06:51220 66.0 20
Calcium 88800 ug/L 10/12/18 21:13 7440-70-210/12/18 06:51250 69.8 1

Analytical Method:Field Data

Field pH 7.71 Std. Units 10/01/18 12:081
Field Specific Conductance 1086 umhos/cm 10/01/18 12:081
Oxygen, Dissolved 4.5 mg/L 10/01/18 12:08 7782-44-71
REDOX 53 mV 10/01/18 12:081
Turbidity 13.32 NTU 10/01/18 12:081
Static Water Level 597.60 feet 10/01/18 12:081
Temperature, Water (C) 11 deg C 10/01/18 12:081

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 722 mg/L 10/05/18 16:5620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 10/09/18 09:03 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 11.5 mg/L 10/11/18 01:03 16887-00-62.0 0.50 1
Fluoride 0.20J mg/L 10/11/18 01:03 16984-48-80.30 0.10 1
Sulfate 318 mg/L 10/11/18 11:16 14808-79-860.0 20.0 20

Sample: MW-302 Lab ID: 40176947002 Collected: 10/01/18 14:56 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 1570 ug/L 10/16/18 02:12 7440-42-810/12/18 06:5155.0 16.5 5
Calcium 64700 ug/L 10/12/18 21:33 7440-70-210/12/18 06:51250 69.8 1

Analytical Method:Field Data

Field pH 7.99 Std. Units 10/01/18 14:561
Field Specific Conductance 504 umhos/cm 10/01/18 14:561
Oxygen, Dissolved 0.8 mg/L 10/01/18 14:56 7782-44-71
REDOX -96 mV 10/01/18 14:561
Turbidity 55.15 NTU 10/01/18 14:561
Static Water Level 595.28 feet 10/01/18 14:561
Temperature, Water (C) 11.6 deg C 10/01/18 14:561

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 306 mg/L 10/05/18 16:5620.0 8.7 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/18/2018 02:59 PM
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Green Bay, WI 54302
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Sample: MW-302 Lab ID: 40176947002 Collected: 10/01/18 14:56 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.6 Std. Units 10/09/18 09:10 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 18.6 mg/L 10/11/18 01:15 16887-00-62.0 0.50 1
Fluoride 0.81 mg/L 10/11/18 01:15 16984-48-80.30 0.10 1
Sulfate 59.2 mg/L 10/11/18 01:15 14808-79-83.0 1.0 1

Sample: MW-303 Lab ID: 40176947003 Collected: 10/01/18 12:51 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 2360 ug/L 10/16/18 02:19 7440-42-810/12/18 06:5155.0 16.5 5
Calcium 139000 ug/L 10/12/18 21:40 7440-70-210/12/18 06:51250 69.8 1

Analytical Method:Field Data

Field pH 6.93 Std. Units 10/01/18 12:511
Field Specific Conductance 1105 umhos/cm 10/01/18 12:511
Oxygen, Dissolved 0.2 mg/L 10/01/18 12:51 7782-44-71
REDOX -93 mV 10/01/18 12:511
Turbidity 107.1 NTU 10/01/18 12:511
Static Water Level 588.17 feet 10/01/18 12:511
Temperature, Water (C) 10.7 deg C 10/01/18 12:511

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 620 mg/L 10/05/18 16:5720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.8 Std. Units 10/09/18 09:12 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 4.3 mg/L 10/11/18 01:27 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/11/18 01:27 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/11/18 01:27 14808-79-83.0 1.0 1

Sample: 2R-OW Lab ID: 40176947004 Collected: 10/01/18 10:31 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 34.7 ug/L 10/16/18 02:26 7440-42-810/12/18 06:5111.0 3.3 1
Calcium 190000 ug/L 10/12/18 21:47 7440-70-210/12/18 06:51250 69.8 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/18/2018 02:59 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Sample: 2R-OW Lab ID: 40176947004 Collected: 10/01/18 10:31 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method:Field Data

Field pH 7.03 Std. Units 10/01/18 10:311
Field Specific Conductance 2202 umhos/cm 10/01/18 10:311
Oxygen, Dissolved 1.6 mg/L 10/01/18 10:31 7782-44-71
REDOX 180 mV 10/01/18 10:311
Turbidity 7.09 NTU 10/01/18 10:311
Static Water Level 604.61 feet 10/01/18 10:311
Temperature, Water (C) 13.4 deg C 10/01/18 10:311

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 1260 mg/L 10/05/18 16:5720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 10/09/18 09:14 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 462 mg/L 10/11/18 11:28 16887-00-640.0 10.0 20
Fluoride <0.10 mg/L 10/11/18 01:39 16984-48-80.30 0.10 1
Sulfate 37.2 mg/L 10/11/18 01:39 14808-79-83.0 1.0 1

Sample: FIELD BLANK Lab ID: 40176947005 Collected: 10/01/18 15:00 Received: 10/03/18 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.3 ug/L 10/16/18 00:09 7440-42-810/12/18 06:5111.0 3.3 1
Calcium <69.8 ug/L 10/16/18 00:09 7440-70-210/12/18 06:51250 69.8 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 10/05/18 16:5720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.4 Std. Units 10/09/18 09:19 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 10/11/18 01:52 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/11/18 01:52 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/11/18 01:52 14808-79-83.0 1.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/18/2018 02:59 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

302988
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1769747
Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Matrix: Water

Analyzed

Boron ug/L <3.3 11.0 10/16/18 00:03
Calcium ug/L <69.8 250 10/12/18 18:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1769748LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 471500 94 80-120
Calcium ug/L 49305000 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1769749MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40176963002

1769750

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 500 98 75-125102 1 205003460 3940 3960
Calcium ug/L P65000 208 75-125-20 5 205000244000 254000 243000

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

302368
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1766008
Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/05/18 16:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1766009LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 592615 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40176896003
1766010SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 954 3 5930

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40176924001
1766011SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 380 4 5394
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

302556
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40176756001
1767295SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 8.1 H60 208.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

302451
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1766939
Associated Lab Samples: 40176947001, 40176947002, 40176947003, 40176947004, 40176947005

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/10/18 20:34
Fluoride mg/L <0.10 0.30 10/10/18 20:34
Sulfate mg/L <1.0 3.0 10/10/18 20:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1766940LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 19.720 99 90-110
Fluoride mg/L 2.02 100 90-110
Sulfate mg/L 19.720 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1766941MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40177145001

1766942

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 100 90-110100 1 1510027.8 127 128
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 99 90-110100 0 1510087.5 187 188

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1766943MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40176959001

1766944

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 400 96 90-11094 1 15400221 603 595
Fluoride mg/L 40 100 90-11099 1 1540<2.0 40.1 39.7
Sulfate mg/L M0400 84 90-11083 0 15400270 605 602
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QUALIFIERS

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor and percent moisture.
LOQ - Limit of Quantitation adjusted for dilution factor and percent moisture.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40176947
25216068.18 WPL EDGE CLOSE CCR

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

40176947001 302988 303076MW-301 EPA 3010 EPA 6020
40176947002 302988 303076MW-302 EPA 3010 EPA 6020
40176947003 302988 303076MW-303 EPA 3010 EPA 6020
40176947004 302988 3030762R-OW EPA 3010 EPA 6020
40176947005 302988 303076FIELD BLANK EPA 3010 EPA 6020

40176947001 MW-301
40176947002 MW-302
40176947003 MW-303
40176947004 2R-OW

40176947001 302368MW-301 SM 2540C
40176947002 302368MW-302 SM 2540C
40176947003 302368MW-303 SM 2540C
40176947004 3023682R-OW SM 2540C
40176947005 302368FIELD BLANK SM 2540C

40176947001 302556MW-301 EPA 9040
40176947002 302556MW-302 EPA 9040
40176947003 302556MW-303 EPA 9040
40176947004 3025562R-OW EPA 9040
40176947005 302556FIELD BLANK EPA 9040

40176947001 302451MW-301 EPA 300.0
40176947002 302451MW-302 EPA 300.0
40176947003 302451MW-303 EPA 300.0
40176947004 3024512R-OW EPA 300.0
40176947005 302451FIELD BLANK EPA 300.0
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This report shall not be reproduced, except in full,
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1 .0  INTRODUCT ION 

This Alternative Source Demonstration (ASD) was prepared to support compliance with the 
groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” 
published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and Solid 
Waste Management System; Disposal of Coal Combustion Residuals from Electric Utilities; 
Final Rule, dated April 17, 2015 (USEPA, 2015), and subsequent amendments.  Specifically, 
this report was prepared to fulfill the requirements of 40 CFR 257.94(e)(2).  The applicable 
sections of the Rule are provided below in italics.   
 
1 . 1  § 2 5 7 . 9 4 ( E ) ( 2 )  A L T ER NA T I V E  S OU R C E  D EM O NS TR A T I ON  

R EQ U I R EM EN TS  

The owner and operator may demonstrate that a source other than the CCR Unit caused the 
statistically significant increase over background levels for a constituent or that the statistically 
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality.  The owner or operator must complete the written 
demonstration within 90 days of detecting a statistically significant increase over background 
levels. 
 
An ASD is completed when there are exceedances of one or more benchmarks established within 
the groundwater monitoring program.  The ASD is completed to determine if any other sources 
are likely causes of the identified exceedance(s) of established benchmark(s) at the site.  This 
ASD was performed in response to results indicating a statistically significant increase (SSI) 
over background levels during detection monitoring under the CCR Rule. 
 
1 . 2  S I T E  I N F OR M A T I O N  A ND  MA P  

The Edgewater Generating Station (EDG) is located at 3739 Lakeshore Drive in Sheboygan, 
Sheboygan County, Wisconsin (Figure 1).  EDG is an active coal-burning generating station.  
The EDG property includes a closed landfill and a series of CCR settling ponds, located on the 
opposite side of Lakeshore Drive from the plant itself (Figure 1).  The EDG landfill is closed 
and no longer receives CCR.  The groundwater monitoring system at the EDG is a multi-unit 
system.  The EDG has four existing CCR Units which are contiguous: 
 

• EDG Slag Pond (existing CCR surface impoundment) 
• EDG North A-Pond (existing CCR surface impoundment) 
• EDG South A- Pond (existing CCR surface impoundment) 
• EDG B-Pond (existing surface CCR impoundment) 

 
A map showing the CCR Units and all background (or upgradient) and downgradient monitoring 
wells with identification numbers for the groundwater monitoring program is provided as 
Figure 2.  
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The closed CCR landfill (Wisconsin Department of Natural Resources [WDNR] Permit 
No. 2524) is located immediately west of the ponds.  The landfill contains primarily fly ash with 
some slag, and was closed in 1987.  Because this CCR landfill did not accept CCR after October 
19, 2015, the landfill is not subject to the requirements of 40 CFR 257.50-107.  The closed 
landfill is unlined and is known to be impacting groundwater at the site (SCS Engineers [SCS], 
2016).  Previous investigations done at the site (BT2, Inc., 1993; RMT, 1997) concluded that the 
groundwater impacts downgradient of the landfill and ponds were attributable to groundwater 
interaction with the landfill rather than to leakage from the ponds. 
 
1 . 3  S TA T I S T I C A L LY  S I GN I F I C A N T  I NC R EA S ES  I D EN T I F I ED  

SSIs were identified for boron, fluoride, field pH, and sulfate at one or more wells based on the 
October 2017 detection monitoring event.  A summary of the October 2017 constituent 
concentrations and the established benchmark concentrations is provided in Table 1.  The 
constituent concentrations with SSIs above the background concentration are highlighted in the 
table.  Concentration trends for the parameters with SSIs are shown in Appendix A.   

1 . 4  O V ER V I EW  OF  A S D  

This ASD report includes: 
 

• Background information (Section 2.0) 
• Evaluation of potential that SSIs are due to methodology or analysis (Section 3.0) 
• Evaluation of potential that SSIs are due to natural sources or man-made sources 

other than the CCR Units (Section 4.0)  
• ASD conclusions (Section 5.0) 
• Monitoring recommendations (Section 6.0) 

 
The CCR Rule constituent results from background and compliance sampling for detection 
monitoring parameters (CCR Rule Appendix III) are provided in Table 2.  Complete laboratory 
reports for the background monitoring events and the October 2017 detection monitoring event 
were included in the 2017 Annual Groundwater Monitoring and Corrective Action Report for 
EDG.   
 
2 .0  BACKGROUND 

2 . 1  R EG I O NA L  G EOL O GY  A ND  H Y D R OG E OL OG Y  

For the purposes of groundwater monitoring, the unconsolidated sand and gravel aquifer is 
considered to be the uppermost aquifer, as defined under 40 CFR 257.53, at the EDG ponds.  A 
summary of the regional hydrogeologic stratigraphy and a regional geologic cross section are 
included in Appendix B.  The sand and gravel aquifer is present in some parts of Sheboygan 
County (Skinner and Borman, 1973).  Boring logs from monitoring wells at the EDG ponds and 
for nearby private wells indicate that the unconsolidated material at and near the site contains a 
significant amount of sand.  Private well logs from the surrounding area indicate that the sand 
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and gravel aquifer has been used as a water source; however, several older sand wells in the area 
have been replaced with bedrock water supply wells.  In a search of area well records, SCS did 
not find any records indicating that shallow wells are still being used in the area around EDG.   
 
The dolomite aquifer underlies the unconsolidated material at the site.  The total thickness of 
the dolomite aquifer at the site is unknown.  The dolomite aquifer is underlain by the Maquoketa 
shale, which is a confining unit.  The Maquoketa shale is underlain by the Cambrian-Ordovician 
sandstone aquifer.  This sequence of sedimentary bedrock units is over 1,500 feet thick in the site 
vicinity.  The sedimentary sequence is underlain by Precambrian crystalline rocks that are not 
considered an aquifer in eastern Wisconsin. 
 
2 . 2  C C R  MO N I T OR I N G  S Y S T EM  

The groundwater monitoring system established within the CCR Rule consists of one upgradient 
(background) monitoring well and three downgradient monitoring wells, as shown on Figure 2.  
The upgradient monitoring well is 2R-OW.  The downgradient monitoring wells include 
MW-301, MW-302, and MW-303.  The CCR compliance monitoring wells were installed in the 
unconsolidated sediments with screens in the uppermost soil layer producing appreciable water, 
which was a sandy silt unit.  Well depths range from approximately 14.5 to 40 feet, measured 
from the top of the well casing.   
 
2 . 3  O T H ER  MO N I T OR I NG  WE L LS  

Sixteen groundwater monitoring wells currently exist at the EDG site as part of the monitoring 
system developed for the state monitoring program.  The well locations are shown on Figure 2.  
These monitoring wells are used to monitor groundwater conditions at the site under the WDNR 
state monitoring program. 
  
Monitoring wells for the state monitoring program are installed in the unconsolidated material at 
the site.  This shallow monitoring system includes water table wells and piezometers.  Well 
depths range from approximately 9 to 43 feet, measured from the top of the well casing. 
 
2 . 4  G R OU ND W A T ER  F L OW  D I R EC T I O N  

Groundwater flow in the area of the EDG site generally flows to the south-southeast, toward Fish 
Creek, which discharges into Lake Michigan.  There is some localized groundwater mounding 
associated with the EDG ponds.  The water table map shown on Figure 3 represents the site 
conditions of the unconsolidated deposits during the October 2017 monitoring event for the state 
monitoring program.  The groundwater elevations for the October 2017 monitoring of the state 
wells are provided in Table 3, and the water table flow map is presented on Figure 3.  The water 
table map shows a generally south-southeast flow direction, with localized groundwater 
mounding in the area of the EDG ponds.   
 
Water levels measured in the CCR monitoring wells also indicate a south-southeast flow 
direction.  The CCR monitoring well water levels for October 2017 were not included in the 
water table contour map on Figure 3 because the CCR wells do not intersect the water table and 
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they were monitored 15 days after the state program wells.  The CCR well water levels are 
summarized in Table 4 and are generally consistent with the water table contours and flow 
directions shown on Figure 3. 
 
3 .0  METHODOLOGY AND ANALYS IS  R EV I EW 

To evaluate the potential that an SSI is due to a source other than the regulated CCR Unit, SCS 
used a two-step evaluation process.  First, the sample collection, field and laboratory analysis, 
and statistical evaluation were reviewed to identify any potential error or analysis that led to 
exceedance of the benchmark.  Second, potential alternative sources, including natural variation 
and man-made sources other than the CCR Unit, were evaluated.  This section of the report 
provides the findings of the methodology and analysis review.  Section 4.0 of the report 
addresses the potential alternative sources. 
 
3 . 1  S A MP L I N G  A ND  F I E LD  A NA LY S I S  R EV I EW 

Field notes and sampling results were reviewed to determine if any sampling error may have 
caused or contributed to the observed SSIs.  Potential field sampling errors or issues could 
include mislabeling of samples, improper sample handling, missed holding times, cross 
contamination during sampling, or other field error.  Field blank sample results were also 
reviewed for any indication of potential contamination from sampling equipment or containers.  
Based on the review of the field notes and results, SCS did not identify any indication that the 
SSI concentrations were due to a sampling error. 
 
The field pH trend plots were also reviewed for any anomalous results that might indicate a 
possible sampling or field analysis error (e.g., calibration error or incorrect sample 
identification).   The time series plots are provided in Appendix A.  The field pH results reported 
for all wells for the August 2016 background monitoring event were anomalously low, which is 
most likely due to a calibration error or other problem with the field pH meter for that event.  
During the statistical evaluation of the background data from well 2R-OW to develop the Upper 
Prediction Limit (UPL) for field pH, the August 2016 field pH result was identified as an outlier 
and was not used in the UPL calculation.  Although the compliance wells also had outlier pH 
results for August 2016, the anomalous results for those wells were not considered when 
evaluating SSI determinations for the October 2017 detection monitoring, because an interwell 
analysis was used for the SSI evaluation, comparing current compliance well results to UPLs 
based on background well results. 
 
Because boron, fluoride, and sulfate are laboratory parameters, there is little potential for a field 
analysis error to contribute to an SSI. 

 
3 . 2  L A B OR A T OR Y  A N A LY S I S  R EV I EW 

Laboratory reports for the background monitoring and the October 2017 detection monitoring 
were reviewed to determine if any laboratory analysis error or issue may have caused or 
contributed to the observed SSI for boron, fluoride, or sulfate.  The laboratory report review 
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included reviewing the laboratory quality control flags and narrative, verifying that correct 
methods were used and desired detection limits were achieved, and checking the field and 
laboratory blank sample results.  Laboratory reports were included in the 2017 Annual 
Groundwater Monitoring and Corrective Action Report for the facility.   
 
Based on the review of the laboratory reports, SCS did not identify any indication that the SSI 
concentrations were due to a laboratory analysis error.  There were no laboratory quality control 
flags or issues identified in the laboratory report that affect the usability of the data for detection 
monitoring. 
 
Time series plots of the analytical data were also reviewed for any anomalous results that might 
indicate a possible sampling or laboratory error (e.g., dilution error or incorrect sample labeling).   
Time series plots for the parameters with SSIs are provided in Appendix A.  No indications of 
sampling or laboratory errors were noted based on the time series review. 
 
3 . 3  S TA T I S T I C A L  E V A LU A T I ON  R EV I EW 

The review of the statistical results and methods include a quality control check of the following: 
 

• Input analytical data vs. laboratory analytical reports 
• Review statistical method and outlier concentration lists for each monitoring 

well/CCR Unit 
 

Based on the review of the statistical evaluation, SCS did not identify any errors or issues in the 
statistical evaluation that caused or contributed to the determination of interwell SSIs for the 
October 2017 monitoring event. 
 
3 . 4  S U MM A R Y  O F  ME T H OD O LO GY  A N D  A NA LY S I S  R E V I EW  

F I ND I N GS  

In summary, there were no changes to the SSI determinations for the October 2017 monitoring 
event based on the methodology and analysis review, and no errors or issues causing or 
contributing to the reported SSIs were identified. 
 
4 .0  ALTERNAT IVE  SOURCES  

This section of the report discusses the potential alternative sources for the boron, sulfate, field 
pH, and fluoride SSIs at MW-301, MW-302, and MW-303; identifies the most likely alternative 
source(s); and presents the lines of evidence indicating that an alternative source is the most 
likely cause of the observed SSIs for boron, sulfate, field pH, and fluoride. 
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4 . 1  P OT E NT I A L  C A U S ES  O F  S S I  

4 . 1 . 1  N a t u r a l  V a r i a t i o n  

The statistical analysis was completed using an interwell approach, comparing the October 2017 
detection monitoring results to the UPLs calculated based on sampling of the background well 
(2R-OW).  If concentrations of a constituent that is naturally present in the aquifer vary spatially, 
then the potential exists that the downgradient concentrations may be higher than upgradient 
concentrations due to natural variation.   
 
Although natural variation is present in the shallow aquifer, it does not appear likely that natural 
variation is the primary source causing the boron and sulfate SSIs.  These parameters were 
detected at higher concentrations than would likely be present naturally. 
 
Natural variation may have contributed to the SSI for pH at MW-302.  The UPL was calculated 
based on pH results at background well 2R-OW for the eight CCR Rule background monitoring 
events and the October 24, 2017, detection monitoring event.  Based on these results, the 
calculated UPL was 7.47 and pH at MW-302 was 7.6.  Although the result exceeds the UPL, it 
was within the range historically observed for background well 2R-OW during monitoring for 
the state program.  In addition, the pH measured at 2R-OW on October 9, 2017, for the state 
monitoring program was 7.66, exceeding both the MW-302 result and the calculated UPL 
(Table 5).  This result was not included in the UPL calculation because it was too close in time 
to the October 24, 2017, CCR monitoring event to be considered an independent sample.  
Nevertheless, the fact that the MW-302 pH was within the range of recent and historical pH 
results for upgradient well 2R-OW suggests that the SSI for pH may be partially or completely 
due to natural variation. 
 
Natural variation may also have caused or contributed to the SSI for fluoride at MW-302.  
Elevated natural fluoride concentrations significantly higher than those reported for the 
downgradient wells (above 2 milligrams per liter [mg/L]) have been observed in a region in 
eastern Wisconsin extending along the Lake Michigan shoreline from Kewaunee County in the 
north to the Illinois border in the south, as described Luczaj, J., and Masarik, K, 2015, 
Groundwater Quantity and Quality Issues in a Water-Rich Region: Examples from Wisconsin, 
USA (Appendix C).  The authors note that most of the wells with elevated fluoride appear to be 
drawing from the Pleistocene glacial sediments and Silurian dolomite units.  Skinner and 
Borman (1973) and Kammerer (1995) also identify the Lake Michigan shoreline area of eastern 
Wisconsin as having somewhat elevated fluoride concentrations in groundwater.   
 
The fluoride concentration reported for MW-302 for October 2017 was just above the 
laboratory’s limit of quantitation (LOQ), at 0.84 mg/L.  This result is within the range of 
reported natural concentrations, indicating that the fluoride concentration observed in this well is 
likely due to natural variability in the glacial sediments and shallow groundwater.  As discussed 
below, there is also a potential that fluoride in MW-302 is associated with impacts from the 
closed CCR landfill. 
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4 . 1 . 2  M a n - M a d e  A l t e r n a t i v e  S o u r c e s  

Man-made alternative sources that could potentially contribute to the boron, fluoride, pH, and 
sulfate SSIs could include the closed CCR landfill, the coal storage area, or other plant 
operations.  Based the groundwater flow directions and on previous investigations at the site, the 
closed landfill appears to be the most likely cause of the SSIs for wells MW-301, MW-302, and 
MW-303. 
 
4 . 2  L I N ES  OF  EV I D EN C ES  

The lines of evidence indicating that the SSIs for boron, sulfate, fluoride, and pH in compliance 
wells MW-301, MW-302, and MW-303, relative to the background well, are due to an 
alternative source include: 
 
1. A previous study of the CCR ponds and the closed CCR landfill determined that the landfill 

was the primary source of groundwater impacts in the area, based on multiple lines of 
evidence. 

  
2. Past and current monitoring performed under the state monitoring program shows that 

boron, sulfate, fluoride, and elevated pH are all present in the CCR landfill leachate. 
 
3. Past and current monitoring performed under the state monitoring program shows that the 

highest boron and sulfate concentrations are in the monitoring wells near and downgradient 
from the CCR landfill.  

 
Lines of evidence regarding natural variability as an additional alternative source of the fluoride 
and pH SSIs for MW302 are discussed in Section 4.1.1. 

 
4 . 2 . 1  P r e v i o u s  C C R  P o n d  a n d  L a n d f i l l  S t u d y  

A previous investigation titled Field Investigation Report: Edgewater Closed Ash Disposal 
Facility, completed by BT2 in 1993, found that groundwater impacts were likely due to the 
closed landfill (Figure 2) located immediately west of the ponds (BT2, 1993).  Portions of the 
1993 report are included in Appendix D for reference. The purpose of the 1993 investigation 
was to investigate the likely impact on groundwater quality of lining or abandoning the CCR 
impoundments (referred to in the report as the WPDES lagoons).  The results from the 
investigation indicated that the CCR impoundments were not the primary source of 
downgradient groundwater impacts, and that closure or lining was not warranted.  The WDNR 
concurred with that finding in a letter dated April 20, 1994. 
 
The primary lines of evidence from the 1993 report that supported this finding, and support the 
alternative source determination for boron, sulfate, fluoride, and pH, included: 
 

• Water samples collected from each of the ponds met the Wisconsin groundwater 
enforcement standards established under NR 140, Wisconsin Administrative Code. 
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• Although the slag pond and the Wisconsin Pollutant Discharge Elimination 
System (WDPES) lagoons (North Pond A and South Pond A) were constructed 
within what had originally been a larger ash pond, soil borings indicated that material 
below the ponds was almost entirely slag.  Thus, water leaking out of the lagoons and 
moving downward would encounter primarily slag, which is relatively inert, and not 
fly ash. 

• Ash disposal in the closed landfill is primarily fly ash.  For seven borings in the 
landfill, the percent fly ash ranged from 60 to 86 percent. 

• Results for water leach testing of site-wide composite samples of fly ash and slag 
confirmed that the fly ash had a higher potential than slag to impact groundwater.  
Water leach test results for the fly ash composite sample were higher for boron, 
sulfate, fluoride, and pH in comparison to the slag composite sample. 

• Water leach testing for individual boring samples of fly ash and/or slag also 
confirmed that fly ash leachate had significantly higher concentrations of boron and 
sulfate than slag leachate.  For example, boron leach test results for seven samples 
from borings within the landfill, consisting mainly of fly ash, ranged from 624 to 
3,370 micrograms per liter (µg/L), with most results over 2,000 µg/L.  Boron leach 
test results for nine samples from borings around and between the ponds, consisting 
mainly of slag, ranged from less than 16 to 206 µg/L. 

• Water sampling within the landfill and pond area, in CCR above the native soil, 
documented that groundwater/leachate within the landfill had significantly higher 
concentrations of boron than the groundwater/leachate within the slag berms 
immediately adjacent to and between the Slag Pond, North/South Pond A, and 
Pond B. 

• Groundwater monitoring results indicated that the highest concentrations of boron 
and sulfate were in monitoring wells downgradient from the landfill, including 
18-OW and 29-OW.  Elevated boron and sulfate were also reported for samples from 
wells 4-OW and 5-OW, located near the southwest and northwest corners of the 
landfill.  Monitoring wells 6-OW and 7-OW, located east and southeast of the ponds, 
had much lower concentrations of boron and sulfate. 

In the April 1994 approval letter, the WDNR approved the 1993 investigation of the WPDES 
lagoons/CCR impoundments and concurred with the findings of the report (Appendix E).  The 
WDNR requested additional monitoring from the four new monitoring wells installed within the 
CCR (36-OW, 37-OW, 38R-OW, and 39R-OW) and requested the addition of fluoride and 
arsenic to the monitoring program for these groundwater/leachate head wells.   
 
The results of the additional monitoring were reported to the WDNR in a Groundwater 
Assessment Report dated September 30, 1997.  The WDNR responded to the 1997 report in a 
letter dated April 16, 1998, which stated, “We agree with the report’s finding that the WPDES 
ponds [Slag Pond, North Pond A, and South Pond A] do not appear to be significantly 
contributing to the contaminant plume downgradient of the facility.  No further remedial action 
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concerning the influence of the ponds on the landfill is warranted at this time.”  The WDNR also 
noted that the leachable constituents migrating from the saturated portion of the closed landfill 
have stabilized or also decreased since the landfill’s closure and capping.  The April 1998 
WDNR letter is provided in Appendix E. 
 
4 . 2 . 2  C C R  C o n s t i t u e n t s  i n  L a n d f i l l  L e a c h a t e  

Past and current monitoring performed under the state monitoring program shows that boron, 
sulfate, fluoride, and elevated pH are all present in the CCR landfill leachate.  Groundwater and 
leachate monitoring results for boron, sulfate, and pH in 2016 and 2017 are summarized in 
Table 5.  The leachate head wells monitoring conditions within the CCR landfill are 37-OW, 
38R-OW, and 39R-OW, listed near the end of the table. 
 
Boron:  In 2016 and 2017, leachate head wells 37-OW, 38R-OW, and 39R-OW, all had boron 
concentrations that were higher than those reported for the CCR monitoring wells.  
 
Sulfate:  In 2016 and 2017, leachate head wells 37-OW, 38R-OW, and 39R-OW, all had sulfate 
concentrations that were generally higher than those reported for the CCR monitoring wells. 
 
Field pH:  In 2016 and 2017, field pH results for the three leachate head wells were slightly 
higher than the UPL calculated from the well 2R-OW background data.  Seven of the 12 leachate 
field pH readings for 2016 and 2017 were higher than the calculated UPL.  Five of 12 were 
higher than the MW-302 field pH result, including all of the results from leachate head well 
38R-OW, located near the middle of the landfill, directly west of MW-302.  Historically, pH 
values at leachate head well 39R-OW were in the range of 8 to 9, but pH has followed a gradual 
decreasing trend at this well since routine monitoring began in 1994. 
 
Fluoride:  Fluoride is not part of the routine state monitoring program for the closed CCR 
landfill, but was sampled from the leachate wells (37-OW, 38R-OW, and 39R-OW) and the 
pond berm well (36-OW) from 1994 to 1997, as requested by the WDNR.  The fluoride 
concentrations ranged from 0.25 to 0.97 mg/L (Table 6).  The highest results were for leachate 
head well 39R-OW, and three of the four samples from this well exceeded the October 2017 
fluoride concentration for MW-302. 
 
Based on these results, the fly ash disposal in the closed CCR landfill is a likely historical source 
of elevated boron, sulfate, pH, and fluoride. 
 
4 . 2 . 3  S t a t e  P r o g r a m  G r o u n d w a t e r  M o n i t o r i n g  R e s u l t s  

As discussed in Section 4.2.1, historical monitoring results in the 1990s showed that the highest 
concentrations of boron and sulfate were in monitoring wells downgradient from the landfill. 
Current monitoring performed under the state monitoring program continues to show that the 
highest boron and sulfate concentrations are in the monitoring wells near and downgradient from 
the CCR landfill.  State program monitoring results for the CCR Rule detection monitoring 
parameters that overlap with the state program are summarized in Table 5, and well locations are 
on Figure 2.  
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Consistent with the conditions observed at the time of the 1993 report, the 2016 and 2017 
groundwater monitoring results indicate that the highest concentrations of boron and sulfate are 
in monitoring wells downgradient from the landfill, including 18-OW (recently replaced by 
40-OW) and 29-OW.  Elevated boron and sulfate also continue to be reported for samples from 
wells 4-OW and 5-OW, located near the southwest and northwest corners of the landfill.  The 
elevated boron and sulfate concentrations at well 5-OW, located immediately northwest of the 
landfill, show that localized groundwater mounding has caused impacts from the landfill to move 
north, away from the ponds and landfill, despite the overall regional flow to the south-southeast.  
Monitoring wells 6-OW and 7-OW, located immediately east and southeast of the ponds, have 
much lower concentrations of boron and sulfate than the wells close to the landfill. 
 
5 .0  ASD CONCLUS IONS 

The lines of evidence discussed above regarding the SSIs reported for boron, fluoride, field pH, 
and sulfate concentrations in downgradient monitoring wells MW-301, MW-302, and/or 
MW-303 demonstrate that the SSIs are likely primarily due to leachate from the closed landfill, 
which is not subject to the requirements of 40 CFR 257.50-107.  The landfill is regulated by the 
WDNR under the solid waste program.  The SSIs for fluoride and field pH at MW-302 may also 
be due to natural variability within the glacial sediment aquifer.  
 
6 .0  S I T E  GROUNDWATER  MONITOR ING 

RECOMMENDAT IONS 

In accordance with section 257.94(e)(2) of the CCR Rule, the EDG pond site may continue with 
detection monitoring based on this ASD.  The ASD report will be included in the 2018 Annual 
Report due January 31, 2019. 
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Background Well
2R-OW MW-301 MW-302 MW-303

Boron ug/L 107 55.9 8820 1760 3480

Calcium mg/L 206247 170000 87200 68100 173000

Chloride mg/L 378 305 11.9 18.9 20.4

Fluoride mg/L LOQ (varies by well) <0.1  U <0.1  U 0.84 <0.5  U

Field pH Std. Units 7.47 7.23 7.43 7.6 7.14

Sulfate mg/L 35 29.3 341 72.2 <5  U

Total Dissolved Solids mg/L 1145 1010 772 316 566

149 Statistically significant increase at compliance well

Notes:

1.  UPL based on parametric prediction limit based on 1-of-2 resampling methodology for 

     all parameters except calcium and fluoride.

2. UPL for fluoride is non-parametric based on quantitation limit.  UPL for calcium based on 

     non-parametric prediction limit (highest background value). 

3. UPLs calculated from background well results for April 2016 through October 2017.
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Detection Monitoring Results Summary
Edgewater Generating Station

October 2017

Table 1

Parameter Name Units Interwell Upper 
Prediction Limit (UPL)

Compliance Wells



Well Group Well Collection Date
Boron 
(μg/L)

Calcium 
(μg/L)

Chloride 
(mg/L)

Field pH (Std. 
Units)

Fluoride (mg/L)
Sulfate 
(mg/L)

Total Dissolved 
Solids (mg/L)

4/8/2016 100 205,000 91.7 7.34 <0.2 U 19.5 774

6/20/2016 22.4 148,000 232 7.02 <0.2 U 28.0 908

8/9/2016 32.6 145,000 215 6.10 <0.2 U 25.4 974

10/20/2016 43.1 155,000 217 6.98 <0.1 U 21.6 944

1/24/2017 31.2 152,000 201 7.15 <0.1 U 23.9 854

4/6/2017 70.6 143,000 102 7.01 <0.1 U 17.6 750

6/6/2017 45.2 145,000 115 6.86 <0.1 U 17.8 744

8/1/2017 35.7 164,000 272 7.00 <0.1 U 28.8 1000

10/23/2017 55.9 170,000 305 7.23 <0.1 U 29.3 1010

4/11/2016 8,550 88,700 16.2 7.91 0.33 J 372 838

6/20/2016 8,190 92,200 15.9 7.48 0.36 J 343 794

8/9/2016 8,450 84,000 13.7 6.47 0.33 J 368 862

10/20/2016 8,620 89,400 13.9 7.68 0.34 369 838

1/23/2017 9,280 89,200 13.8 8.03 0.42 372 826

4/6/2017 8,370 98,800 12.7 7.98 0.21 J 367 838

6/6/2017 9,160 94,900 13.5 7.70 <0.1 U 362 804

8/2/2017 8,610 83,600 12.3 7.58 0.32 340 780

10/24/2017 8,820 87,200 11.9 7.43 <0.1 U 341 772

4/8/2016 1,950 122,000 18.9 8.01 0.83 75.1 352

6/20/2016 2,010 116,000 27.2 7.73 1.3 J 89.6 364

8/9/2016 2,000 75,900 18.0 6.55 0.8 80.7 396

10/20/2016 2,150 72,100 19.5 7.89 0.8 77.2 348

1/24/2017 2,000 87,400 18.6 7.98 0.89 J 71.1 328

4/6/2017 1,970 114,000 18.9 7.99 0.76 85.8 358

6/6/2017 1,970 72,200 20.0 7.84 0.9 88.5 350

8/2/2017 1,890 62,600 19.3 7.76 0.78 80.2 360

10/24/2017 1,760 68,100 18.9 7.60 0.84 72.2 316
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Well Group Well Collection Date
Boron 
(μg/L)

Calcium 
(μg/L)

Chloride 
(mg/L)

Field pH (Std. 
Units)

Fluoride (mg/L)
Sulfate 
(mg/L)

Total Dissolved 
Solids (mg/L)

Table 2.  Analytical Results - CCR Ponds Detection Monitoring Program
Edgewater Generating Station, Sheboygan, Wisconsin / SCS Engineers Project #25216068.00

4/8/2016 4,210 176,000 21.8 7.04 <0.2 U 3 J 660

6/20/2016 3,360 138,000 31.5 6.79 <1 U 11.4 J 716

8/9/2016 3,860 145,000 22.8 6.09 <0.2 U 2.4 J 732

10/20/2016 3,740 147,000 26.0 6.94 <0.5 U 5.6 J 744

1/24/2017 4,210 147,000 26.2 6.94 <0.5 U <5 U 738

4/6/2017 4,170 135,000 22.7 6.88 <0.5 U <5 U 700

6/6/2017 4,570 154,000 25.4 7.00 <0.5 U <5 U 714

8/2/2017 3,780 139,000 23.2 6.94 <0.5 U <5 U 714

10/24/2017 3,480 173,000 20.4 7.14 <0.5 U <5 U 566

Abbreviations:

μg/L = micrograms per liter or parts per billion (ppb) U = Not detected

mg/L = milligrams per liter or parts per million (ppm) J = Estimated value below laboratory's limit of quantitation (LOQ)

-- = not analyzed

Notes:

1. Complete laboratory reports included in 2017 Annual Groundwater Monitoring and Corrective Action Report, 

     Edgewater Generating Station.

NDK Date: 3/2/2018

NDK Date: 3/2/2018

AJR Date: 3/5/2018
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1-OW 2R-OW 3R-OW 4R-OW 5-OW 6R-OW 7-OW 29-OW 30-OW 31-OW 32-OW 36-OW 37-OW 38R-OW 39R-OW 40-OW

Top of Casing 
Elevation 

591.72 612.72 591.32 595.6 600.72 590.98 592.51 588.86 590.81 589 589.07 614.63 615.02 620.98 614.04 587.42

Total Depth (from top 
of casing)

11.1 17.53 15.82 16.48 10.65 10.37 9.93 19.96 14.88 14.98 14.95 21.01 18.55 29 22.29 17.3

Top of Well Screen 
Elevation

580.62 595.19 575.5 579.12 590.07 580.61 582.58 568.9 575.93 574.02 574.12 593.62 596.47 591.98 591.75 --

April 8, 2013 588.50 609.92 588.37 586.35 596.66 587.34 589.95 585.78 588.57 584.35 584.50 600.79 600.24 600.16 598.30 --
October 22, 2013 584.88 601.15 580.90 584.46 594.23 584.83 587.24 584.70 582.19 580.40 580.76 599.13 598.22 598.42 596.56 --

April 22, 2014 588.05 609.22 587.99 586.11 595.18 587.37 589.51 585.38 587.53 583.75 583.75 -- (1) 599.67 599.38 598.56 --
October 28, 2014 586.14 607.27 586.30 585.08 595.33 586.99 589.29 585.00 585.48 582.88 582.68 600.07 599.81 599.26 598.37 --
April 7 - 9, 2015 587.90 608.47 587.44 585.52 595.66 587.50 588.50 585.44 586.29 583.21 583.87 599.69 599.21 599.21 597.46 583.77
October 8, 2015 584.78 604.22 583.34 584.52 594.76 585.67 589.71 584.69 584.26 581.60 582.52 600.29 599.47 599.70 598.09 583.01
April 4-5, 2016 588.40 610.02 587.72 586.69 596.70 585.68 587.93 582.95 586.91 584.35 584.47 601.05 601.37 601.18 601.13 579.28

October 17, 2016 587.50 607.27 586.71 585.15 595.41 586.61 587.65 581.25 586.23 583.02 583.83 600.87 600.70 600.74 599.49 579.42
April 12-13, 2017 588.23 609.80 587.95 586.31 596.08 587.32 587.06 583.74 585.36 583.68 584.52 602.01 602.11 602.08 601.29 584.02
October 9, 2017 584.14 600.87 581.00 584.49 594.68 583.51 585.96 583.01 582.76 580.93 581.18 600.18 598.48 599.65 598.07 583.05
Bottom of Well 

Elevation
580.62 595.19 575.5 579.12 590.07 580.61 582.58 568.9 575.93 574.02 574.12 593.62 596.47 591.98 591.75 570.12

Notes:
Groundwater elevations compiled from field notes during sampling events.
-- = not measured
(1):  Well Broken

NDK Date: 2/28/2018
Last revision by: NDK Date: 2/28/2018

AJR Date: 4/5/2018
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Well Number MW-301 MW-302 MW-303 2R-OW

Top of Casing Elevation (feet amsl) 604.42 615.15 611.99 612.72

Screen Length (ft) 5.00 5.00 5.00 10.00

Total Depth (ft from top of casing) 27.47 40.00 33.26 14.50

Top of Well Screen Elevation (ft) 581.95 580.15 579.60 --

Measurement Date

April 8, 2016 599.75 596.19 589.04 609.68

June 20, 2016 598.30 595.68 587.22 606.70

August 9, 2016 598.00 595.53 587.72 605.74

October 20, 2016 598.50 595.46 588.37 607.27

January 23-24, 2017 597.10 596.30 588.84 609.64

April 6, 2017 600.04 593.57 589.04 609.72

June 6, 2017 598.77 595.86 588.44 607.63

August 1, 2017 597.40 595.22 587.36 604.59

October 24, 2017 597.20 595.25 587.97 601.74

Bottom of Well Elevation (ft) 576.95 575.15 578.73 598.22

Notes:

Groundwater elevations compiled from field notes during sampling events.

-- = not measured

Created by: NDK Date: 2/28/2018

Last rev. by: NDK Date: 2/28/2018

Checked by: AJR Date: 4/5/2018
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Point Name Reporting Period 
Boron, dissolved 

(µg/L as B)
ph-Field

(standard units)
Sulfate, dissolved 

(mg/L as SO4)

Groundwater Monitoring Wells for CCR Landfill
2016-Apr 26.6 7.45 30.9
2016-Oct 40.4 6.98 22.9
2017-Apr 69.3 J 7.3 28.6
2017-Oct 35.2 7.66 32.9
2016-Apr 392 7.41 533
2016-Oct 468 7.32 372
2017-Apr 400 7.35 409
2017-Oct 389 7.39 637
2016-Apr 7,710 7.69 120
2016-Oct 17,300 7.71 252
2017-Apr 12,600 7.44 180
2017-Oct 15,700 7.31 178
2016-Apr 4,330 7.64 215
2016-Oct 5,970 7.75 210
2017-Apr 5,490 7.51 258
2017-Oct 6,040 7.54 230
2016-Apr 610 8.14 255
2016-Oct 964 7.59 251
2017-Apr 761 8.1 259
2017-Oct 1,130 7.73 246
2016-Apr 357 9.07 40.9
2016-Oct 264 8.54 39.6
2017-Apr 365 9.09 41.5
2017-Oct 278 8.97 42.1
2016-Apr 10,600 8.03 120
2016-Oct 10,900 7.69 85.7
2017-Apr 9,500 8.49 77
2017-Oct 9,060 8.15 62
2016-Apr 79 8.26 4.8
2016-Oct 113 7.56 4.6
2017-Apr 176 8.47 7.5
2017-Oct 135 7.44 16.7
2016-Apr 114 7.63 91.2
2016-Oct 35 7.68 63.3
2017-Apr 77 7.99 82.4
2017-Oct 190 7.79 70.3
2016-Apr 8,030 8.04 731
2016-Oct 29,400 7.91 768
2017-Apr 8,680 7.97 849
2017-Oct 8,800 7.91 873

30-OW

31-OW

40-OW

7-OW

29-A

29-OW

3R-OW

4R-OW

5-OW

Table 5.  Analytical Results - Closed Landfill State Monitoring Program Wells

Sheboygan, Wisconsin
WPL - Edgewater (1-4) Closed Ash Disposal Facility / SCS Project #25216068

2R-OW
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Point Name Reporting Period 
Boron, dissolved 

(µg/L as B)
ph-Field

(standard units)
Sulfate, dissolved 

(mg/L as SO4)

Table 5.  Analytical Results - Closed Landfill State Monitoring Program Wells

Sheboygan, Wisconsin
WPL - Edgewater (1-4) Closed Ash Disposal Facility / SCS Project #25216068

Leachate Head Monitoring Wells Within CCR Landfill
2016-Apr 19,100 7.49 759
2016-Oct 12,500 7.31 439
2017-Apr 15,900 8.01 633
2017-Oct 9,440 7.24 264
2016-Apr 33,800 8.00 1,000
2016-Oct 17,100 7.71 514
2017-Apr 21,100 7.86 932
2017-Oct 10,800 7.72 364
2016-Apr 10,100 7.26 534
2016-Oct 29,900 7.32 1,390
2017-Apr 22,400 7.44 1,150
2017-Oct 32,800 7.52 1,400

Abbreviations:
μg/L = micrograms per liter or parts per billion (ppb)
mg/L = milligrams per liter or parts per million (ppm)

Notes:
1)  Table includes only the state monitoring program parameters for which SSIs were identified in 
      the October 2017 CCR rule detection monitoring.

Created by: SCC 2/24/2014
Last revision by: MDB 1/8/2018
Checked by: AJR 2/7/2018
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36-OW 37-OW 38R-OW 39R-OW

9/8/1994 0.25 0.62 0.57 0.79

9/14/1995 0.38 0.51 0.71 0.87

9/17/1996 0.56 0.42 0.71 0.97

9/16/1997 0.60 0.44 0.73 0.97

Abbreviations:

mg/L = milligrams per liter or parts per million (ppm)

Notes:

1. Data compiled from WDNR Groundwater Environmental Monitoring System (GEMS) website.

NDK Date: 3/5/2018

NDK Date: 3/5/2018

AJR Date: 4/5/2018
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FIGURES 
 

1 Site Location Map 
2 Monitoring Well Location Map 
3 Water Table Map – October 9, 2017 
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APPENDIX A 
 

Trend Plots for CCR Wells 
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Note: All fluoride results for 2R-OW and MW-303 were non-detects.  6/17 and 10/17 results for MW-301 were non-detects.  Non-detect results are plotted at the detection limit.
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APPENDIX B 
 

Regional Geologic and Hydrogeologic Information 



Table EGS-3.  Regional Hydrogeologic Stratigraphy 
Edgewater Generating Station / SCS Engineers Project #25215053 

 
 

Table EGS-3, page 1 of 1 

Age  Hydrogeologic  
Unit 

General 
Thickness 

(feet) 

Name of Rock 
Unit* 

Predominant Lithology 

Quaternary 
 

Sand and Gravel 
Aquifer 

0 to 235 
Surface sand and 

gravel 
 

Sand and Gravel 

0 to 300 
Buried sand and 

gravel 

Devonian 
Niagara Dolomite 

Aquifer 
0 to 750 

Dolomite 
(undifferentiated) 

Dolomite 

Silurian 

Ordovician 

Confining Unit 0 to 400 Maquoketa Shale Shale and dolomite 

Sandstone Aquifer 

100 to 340 
Galena 
Decorah 

Platteville 
Dolomite 

0 to 330 St. Peter Sandstone 

0 to 140 Prairie du Chien Dolomite 

Cambrian  0 to 3,500? 

Trempeleau 
Franconia 
Galesville 
Eau Claire 
Mt. Simon 

Sandstone, some Dolomite and Shale 
 

 
Precambrian  

 

 
Not an Aquifer 

 
Unknown 

 
Crystalline Rocks Igneous and metamorphic rocks 

 
Source:  
Skinner, Earl L. and Ronald G. Borman, Water Resources of Wisconsin-Lake Michigan Basin, Department of the Interior 

United States Geological Survey Hydrogeologic Investigations Atlas HA-432, 1973. 
 
 
 
I:\25215053\Reports\Report 6 - EGS\Tables\Table_2_Regional_Hydrogeologic_Stratigraphy_I43.doc 



Regional Geologic Cross Section

Source:  Skinner, Earl L. and Ronald G. Borman, Water Resources of Wisconsin-Lake Michigan Basin, Department of the 

Interior United States Geological Survey Hydrogeologic Investigations Atlas HA-432, 1973. 

Approximate Site Location



Regional Groundwater Flow Map – Uppermost Aquifer 

 

 
Source: Skinner, Earl L. and Ronald G. Borman, Water Resources of Wisconsin-Lake Michigan 

Basin, Department of the Interior United States Geological Survey Hydrogeologic 

Investigations Atlas HA-432, 1973. 

Approximate Site Location 
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Abstract: The State of Wisconsin is located in an unusually water-rich portion of the world 

in the western part of the Great Lakes region of North America. This article presents  

an overview of the major groundwater quantity and quality concerns for this region in  

a geologic context. The water quantity concerns are most prominent in the central sand plain 

region and portions of a Paleozoic confined sandstone aquifer in eastern Wisconsin.  

Water quality concerns are more varied, with significant impacts from both naturally 

occurring inorganic contaminants and anthropogenic sources. Naturally occurring 

contaminants include radium, arsenic and associated heavy metals, fluoride, strontium, and 

others. Anthropogenic contaminants include nitrate, bacteria, viruses, as well as endocrine 

disrupting compounds. Groundwater quality in the region is highly dependent upon local 

geology and land use, but water bearing geologic units of all ages, Precambrian through 

Quaternary, are impacted by at least one kind of contaminant. 

Keywords: groundwater; quality; quantity; Wisconsin; arsenic; strontium; fluoride; nitrate; 

bacteria; wells 
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The SCH has been documented to occur across eastern Wisconsin from the Illinois border in the south 

to the Michigan border in the north [26,86]. The mineralogy and mechanisms of arsenic release differ in 

different settings. Oxidative release is thought to be the most important mechanism in eastern Wisconsin 

(e.g., [87]). Although most attention has been given to the St. Peter Sandstone aquifer, other units in the 

region, such as the Cambrian sandstones, also contain abundant sulfide mineralization. Oxidative release 

of arsenic and nickel during aquifer storage and recovery (ASR) testing has resulted in substantial 

volumes of groundwater contamination near test wells [85]. 

Another region of the state with significant arsenic problems is southeastern Wisconsin. This area has 

up to 150 meters of glacial till and outwash of Pleistocene age overlying Silurian age dolomite. This 

region has had arsenic concentrations up to 100 µg/L documented in portions of the lower sand and 

gravel aquifer beneath organic-rich glacial till units [80]. In contrast to the Paleozoic rocks of eastern 

Wisconsin, there appears to be a different mechanism for arsenic release in southeastern Wisconsin. The 

presence of reducing conditions, low sulfate concentrations, and solid-phase organic matter led Root et 

al. [80] to conclude that arsenic is released to ground water in the lower sand and gravel/dolomite aquifer 

via microbially mediated reductive dissolution of arsenic-bearing Mn and/or Fe-(hydr)oxides. 

A third region with a recognized arsenic problem is Florence County (Figure 5). The origin of arsenic 

in this area is less understood, but dozens of wells are impacted in the region, and ongoing research is 

investigating the geologic mechanisms and stratigraphic relationships in the region. 

The public health impact of high dissolved arsenic was recently investigated by Knobeloch et al. [77] 

in a study that associated arsenic-contaminated drinking water with the prevalence of skin cancer in 

eastern Wisconsin. They documented arsenic concentrations and surveyed several thousand residents 

using over 2200 wells in the region. Their results indicated that for residents over age 35 who had 

consumed arsenic-contaminated water for at least 10 years, those residents were significantly more likely 

to report a history of skin cancer than other residents. 

In response to public health concern over arsenic in the Fox River Valley region of eastern Wisconsin, 

the Wisconsin DNR implemented special well casing requirements for wells in Winnebago and 

Outagamie counties that became effective on 1 October 2004. These requirements are in place to avoid 

the most sulfide-rich portion of the aquifer near the SCH. However, additional requirements were 

included that limited the types of well construction methods and disinfection methods that can be used. 

It is important to note that while much attention has been given to these two counties, the geologic 

strata and sulfide mineral distribution are similar throughout eastern Wisconsin [26,86]. Wells drilled in 

the same units in Marinette, Oconto, Brown, Shawano, and Fond du Lac counties have significant 

percentages of wells that exceed the 10 µg/L of arsenic in drinking water standard. 

4.1.3. Fluoride Problems in Two Distinct Geologic Provinces 

Fluoride at optimal levels (0.7 to 1.2 ppm) can reduce the incidence of dental caries. However, excess 

fluoride can produce dental fluorosis and negatively impact bone health, especially in  

children [88]. As such, the US EPA has set a MCL for dissolved fluoride of 4.0 mg/L, with a secondary 

(advisory) MCL of 2.0 mg/L. This value is intended to reduce the risk of severe enamel fluorosis and to 

minimize the risk of bone fractures and skeletal fluorosis in the adult population [59]. In 2011, the U.S. 

Department of Health and Human Services proposed to reduce the recommended level to 0.7 mg/L [89]. 



Resources 2015, 4 341 

 

 

Wisconsin contains three distinct regions with elevated levels of dissolved fluoride above 1.2 mg/L 

in groundwater (Figure 6). One of these areas occurs in parts of Marathon County and the adjacent areas 

of central Wisconsin. Groundwater in this region is obtained principally from Precambrian crystalline 

bedrock aquifers and Quaternary glacial and alluvial sediments. A recent study focusing on Marathon 

County wells indicates that fluoride in this region ranges from <0.01 mg/L to at least  

7.6 mg/L [90]. In that study, approximately 0.6% of the wells exceeded the EPA MCL of 4 mg/L, and 

8.6% exceeded the secondary MCL of 2.0 mg/L. The source of fluoride in groundwater in this region 

appears to be fluorite and fluorapatite in felsic intrusive rocks, specifically syenite and Na-plagioclase 

bearing granites [90]. 

 

Figure 6. Map showing dissolved fluoride in Wisconsin aquifers. The highest concentrations 

are present in areas of shallow Precambrian bedrock of central Wisconsin. Another broad 

region of elevated fluoride occurs in the Cambrian-Ordovician confined aquifer of 

northeastern Wisconsin. A third region of elevated fluoride occurs in glacial sediments and 

Silurian bedrock in eastern and southeastern Wisconsin. Data sources include [91–94]. 
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A second region of elevated fluoride occurs in the Cambrian and Ordovician confined aquifer of 

northeastern Wisconsin along the Fox River Valley and adjacent to the Bay of Green Bay. This anomaly 

has been known for more than 40 years [64,95], and a study by Krohelski [28] showed a mean 

concentration of 1.32 mg/L for the Ordovician and Cambrian sandstone aquifers in the region.  

While few wells appear to exceed the MCL of 4.0 mg/L, hundreds of wells likely exceed the secondary 

MCL of 2.0 mg/L, and most wells in the confined aquifer likely exceed the target value of 1.2 mg/L 

suggested by the U.S. EPA. The source of fluoride in this aquifer appears to be fluorite associated with 

Mississippi Valley-type mineralization in the region [26]. 

A third region is less well defined and less studied, but it extends along the Lake Michigan shoreline 

from Kewaunee County in the north to the Illinois border in the south. Many wells exceed the secondary 

MCL of 2.0 mg/L, and a few exceed 4.0 mg/L. Most of the wells with elevated fluoride appear to be 

drawing from both Pleistocene glacial sediments and Silurian dolomite units. It is likely that fluorite is 

also the source of this elevated dissolved fluoride because fluorite mineralization occurs in the Silurian 

rocks of eastern Wisconsin. More research on this topic is needed to better understand the stratigraphic 

distribution and origin of dissolved fluoride in eastern Wisconsin. 

In Marathon and Lincoln counties (central Wisconsin), county health departments offer test kits for 

dissolved fluoride. Other municipalities, such as those in the Fox River Valley region, distribute notices 

to water utility customers advising them of elevated levels above the secondary MCL. 

4.1.4. Dissolved Strontium 

A region of high dissolved strontium (Sr) occurs in an arc-shaped band throughout eastern Wisconsin 

inland from the Lake Michigan shoreline where deep wells penetrate the Cambrian-Ordovician sandstone 

aquifer (Figure 7). Groundwater in parts of eastern Wisconsin contains dissolved Sr levels  

that exceed lifetime and short-term U.S. EPA Health Advisories of 4 mg/L and 25 mg/L,  

respectively [64,92–94]. Hundreds of wells are impacted throughout this region, including an area of 

anomalously high dissolved Sr in parts of Brown, Outagamie, and Calumet counties. 

At present, about 11,000 groundwater samples statewide have been analyzed for strontium [92,93]. 

Until recently, data regarding dissolved Sr in Wisconsin groundwater were limited, and it is now clear 

that elevated dissolved Sr is present in the deep aquifer throughout much of eastern Wisconsin.  

While limited evidence for high Sr in the region’s groundwater was available for over 50 years [96], 

little attention was given to this problem until 2013 [92,93]. Affected wells include many municipal 

wells from the suburban Milwaukee metropolitan area north to Green Bay, with concentrations of 

strontium in groundwater drinking supplies reaching as high as 52 mg/L [96]. 

The source of the Sr appears to be the dissolution of heterogeneously distributed celestine (SrSO4), 

and possibly strontianite (SrCO3) cements in Cambrian and Ordovician rocks in the region [92–94]. 

These rocks were strongly impacted by dolomitization and mineralization associated with an ancient 

hydrothermal brine migration from the Michigan basin [26]. 
  



Regional Groundwater Quality Map – Fluoride and Nitrate in the Uppermost Aquifer 

 

 
Source: Skinner, Earl L. and Ronald G. Borman, Water Resources of Wisconsin-Lake Michigan 

Basin, Department of the Interior United States Geological Survey Hydrogeologic 

Investigations Atlas HA-432, 1973. 

Approximate Site Location 
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4.0 GROUND-WATER QUALITY-Continued
4.1 Chemical characteristics-Continued 

4.1.10 Fluoride

Fluoride concentrations in water from the shallow aquifer system are low in most of 
the State. Concentrations approach the State drinking-water standard in only a small area 
in Brown County.

Fluoride-containing minerals are a minor com 
ponent but are widely distributed in sedimentary 
and igneous rocks, which are common in the shal 
low aquifer system. Products of the weathering and 
the dissolution of these minerals are the most likely 
sources of fluoride in the ground water. Fluoride 
concentrations are generally less than 1.0 mg/L in 
most natural fresh waters (Hem, 1985, p. 120).

Wisconsin's drinking-water standards (Wiscon 
sin Department of Natural Resources, 1978) spec 
ify a maximum allowable fluoride concentration of 
2.2 mg/L for drinking water. Concentrations ex 
ceeding the standard may discolor tooth enamel.

Fluoride in drinking water, however, can be 
beneficial in reducing the incidence of tooth decay. 
Supplemental fluoridation is therefore used in many 
public-water supplies. Optimum fluoride concentra 
tion recommended to realize these benefits in Wis 
consin is 1.0 to 1.2 mg/L (U.S. Environmental

Protection Agency, 1975, p. 67). The optimum con 
centration is based on annual average maximum 
daily air temperature and on the assumption that 
the amount of fluoride consumed by children (who 
are most susceptible to the effects of fluoride) is 
determined by their water consumption. Water con 
sumption, in turn, can be related to annual average 
maximum daily air temperature.

The general range of fluoride concentrations in 
water from the shallow aquifer system can be seen 
in the map on the facing page. Concentrations are 
less than 0.5 mg/L in much of the State. Highest 
concentrations are in eastern Wisconsin and in a 
small area in northwestern Wisconsin near Lake 
Superior. Fluoride concentrations exceed 2.0 mg/L 
in only a small area of Brown County; the highest 
concentration observed in this area is 2.8 mg/L. 
Several municipalities in this heavily populated area 
depend on this high-fluoride water for public drink 
ing-water supplies.
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Interval 0.5 milligrams per liter

Sampling site for fluoride

Areal distribution of fluoride concentrations in water from Wisconsin's shallow aquifer system
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

George E. Meyer 
Secretary 

APR 2 0 1994 

Ms. Sharon Klinger-Kingsley 
Wisconsin Power and Light Co. 
222 W. Washington Ave. 
P.O. Box 192 
Madison, WI 53701-0192 

101 South Webster Street 
Box 7921 

Madison, Wisconsin 53707 
DNR TELEPHONE 608-266-2621 

DNR TELEFAX 608-267-3579 
DNR TDD 608-267-6897 

SOLID WASTE MGMT 608-266-2111 
SOLID WASTE TELEFAX 608-267-2768 

F.I.D.#: 460021980 

SUBJECT: Response To The Field Investigation Report and Plan 
Modification, Edgewater 1-4 Ash Disposal Site, 
DNR License #2524 

Dear Ms. Klinger-Kingsley: 

The Department of Natural Resources, Bureau of Solid and Hazardous Waste 
Management has reviewed your June, 1993 report entitled, "Field Investigation 
Report, Edgewater Closed Ash Disposal Facility". The report was prepared by BT2 

and submitted in response to an agreement made between the Department and WP&L 
in an October 16, 1992 meeting. At this meeting, we agreed that WP&L would 
conduct further ground water investigations to determine the exact nature of 
contamination coming from the old landfill and to evaluate the effectiveness of 
proposed remedial actions designed to reduce ground water mounding within the 
landfill. 

In response to your report, the Department is issuing a conditional modification 
to your closure plan approval. This approval requires the addition of 4 new 
monitoring wells to the facility's ground water monitoring system, submission of 
a follow-up ground water report after 3 additional years of water quality data 
have been collected, and the establishment of preventive action limits (PALs) for 
indicator parameters. You should attach this conditional modification to your 
February 29, 1984 abandonment plan approval. 

We mailed you a draft of this letter and the attached approval on March 2, 1994. 
On April 18, 1994 we received a letter dated March 22, 1994 containing comments 
to this plan modification. The comments received have been considered and 
changes were incorporated into the text of the plan modification when they were 
deemed appropriate. The remainder of this letter will hopefully provide a brief 
overview of the Department's reasoning and rational behind the acceptance or 
denial of several of the comments regarding the plan modification requests. 

WP&L requested that the new ground water monitoring wells (36-0W, 37-0W, 38R-OW, 
and 39R-OW) commence quarterly sampling beginning with the June 1994 sampling 
quarter rather than the March 1994 sampling quarter specified in the draft plan 
modification. WP&L justified this request by pointing out that the 30 day 
comment period fell within the March sampling quarter and that it would be too 
difficult to revise the planned sampling activities for March at this late date. 
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The Department agrees with this comment and will include a comment within the 
final plan modification stating that quarterly sampling will begin with the June 
1994 sampling quarter. 

WP&L also requested, for the reasons stated above, that the 12 rounds of sampling 
data required for the October 1997 follow-up report commence beginning with the 
June 1994 sampling round. The Department agrees with this comment, but it will 
not be necessary to change Condition 1l3 of the plan modification. Statements in 
the cover letter, however, will be changed to clarify this point. 

Field Investigation Report Comments 

The results of the field investigation indicate that the bulk of the contaminants 
have already leached out of the waste and that the increasing contaminant trends 
found at the downgradient monitoring wells is the result of a slug of 
contaminated water moving through the shallow ground water system. The 
contaminated water most likely was generated before or soon after the landfill 
was closed and capped. Ground water beneath the landfill and settling basins 
contained contaminant levels that were significantly lower than the contaminant 
levels detected at downgradient monitoring wells. This would tend to support the 
theory that the clay cap is reducing infiltration from the surface and that most 
contamination available for leaching has already been leached out of the waste 
materials by liquid introduced prior to closure. Contaminant levels in the 
downgradient wells should gradually decrease as the less contaminated water from 
beneath the landfill works it's way downgradient. 

This scenario is also supported by recent ground water quality data collected 
from the most contaminated downgradient wells. Contaminant levels that had been 
rising rapidly in the past 6 years now appear to be either leveling off or 
decreasing. Water quality at less impacted sidegradient wells has also been 
steadily improving. 

Geotechnical investigations at the facility indicate that the waste within the 
landfill is composed mostly of fly ash while the settling basins are constructed 
mostly in slag. There is evidence of water mounding within the landfill, but the 
very low hydraulic conductivity of the fly ash indicates that water movement 
within the landfill is very slow. Water movement through the slag beneath the 
basins is relatively rapid but, in comparison with the fly ash, the slag deposits 
contain less quantities of leachable contaminants. The water quality within the 
settling basins was tested and found to meet the ground water quality standards 
in ch. NR 140, Wis. Adm. Code. 

Based on the information presented in the report, it is reasonable to conclude 
that further ground water quality testing may show a decrease in the contaminant 
levels over time, even if no further remedial actions are performed at the site. 
Therefore, the Department will accept WP&L's recommendations to re-evaluate the 
status of ground water contamination at the Edgewater 1-4 Facility after 3 
additional years of water quality data has been collected. This would correspond 
with 12 sampling quarters starting with the June, 1994 sampling quarter and 
ending with the March, 1997 sampling quarter. If, at that time, the ground water 
quality downgradient of the facility has not significantly improved, the 
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Department may require additional remedial measures. 

To further define contamination beneath the landfill, 4 monitoring wells 
constructed for the field investigation will be included in the regular 
monitoring system for the facility. As recommended in the report, these wells 
will be sampled quarterly for a reduced number of parameters and then annually 
for an expanded list of parameters. The recommendations were slightly modified 
to provide some additional information. In addition to water levels, field 
conductivity measurements, corrected to 25° C, will be performed quarterly at the 
4 wells. This analysis is easy to perform and can reveal more detail concerning 
long and short term trends than using only annual water quality testing. We have 
also added fluorine and arsenic to the list of parameters that are required for 
annual testing. This was done because water leach tests performed on composite 
samples of waste material indicated levels of both fluorine and arsenic that 
exceeded the ground water quality standards of ch. NR 140, Wis. Adm. Code. It 
is important to determine whether or not these compounds are impacting the ground 
water beneath the site. 

PAL Calculations 

We have also assigned preventative action limits (PALs) for indicator parameters 
that will apply to all monitoring wells at the Edgewater 1-4 Facility. We relied 
on BT2 calculations derived from water quality testing at wells l-OW and 2-0W to 
set the PALs. Both wells appear to be representative of background water quality 
within the shallow glacial aquifer. We have decided not to calculate preventive 
action limits for pH and, therefore, have not included it in the conditions. 

If you have any questions or comments concerning this letter or plan 
modification, please feel free to contact Roger Klett at (414) 263-8648 or Philip 
Fauble at (608) 267-3538. 

Sincerely, 

Lakshmi Sridharan, Ph.D, P.E., Chief 
Solid Waste Management Section 
Bureau of Solid & Hazardous Waste Management 

LS:PF:edgemod5 

cc: Jack Connelly - SW/3 
Roger Klett - SED 
Susan Fisher - SW/3 
Philip Fauble - SW/3 
Larry Benson - WW/2 



BEFORE THE 
STATE OF WISCONSIN 

DEPARTMENT OF NATURAL RESOURCES 

CONDITIONAL PLAN MODIFICATION FOR THE 
EDGEWATER 1-4 CLOSED ASH DISPOSAL FACILITY 

DNR LICENSE #2524 

FINDINGS OF FACT 

The Department finds that: 

1. Wisconsin Power and Light Company operated a non-hazardous solid waste 
disposal facility in the SE~ of Section 2, Tl4N, R23E, Town of Wilson, 
Sheboygan County, Wisconsin. 

2. A conditional plan approval was issued by the Department for the facility 
on November 29, 1976. An abandonment plan approval was issued by the 
Department for the facility on February 29, 1984 and clay cap was 
installed by the fall of 1986. 

3. On May 3, 1988, the Department received a report, entitled "NR 140 
Compliance Report, Edgewater 1-4 Ash Disposal Facility.", that was 
prepared by Warzyn Engineering in response to the April 27, 1987 site 
closure documentation approval letter. 

4. On March 7, 1990, a conditional plan modification for the Edgewater 1-4 
disposal facility was issued by the Department. 

5. In response to the conditions of the March 7, 1990 plan modification, the 
Department received a report prepared by Dames & Moore titled, "Edgewater 
Closed Ash Disposal Facility, NR 140 Compliance Report". This report was 
received by the Department on February 15, 1991. 

6. A response to the NR 140 compliance report and a conditional plan 
modification for the Edgewater 1-4 disposal facility was issued by the 
Department on July 25, 1991. 

7. As the result of an October 16, 1992 meeting with representatives of the 
Department, WP&L submitted a report, prepared by BT2 , titled "Field 
Investigation Report, Edgewater Closed Ash Disposal Facility". This 
report was received by the Department on June 8, 1993. 

8. The Department considers the following facts to be significant in it's 
decision: 

a. An analysis of ground water samples taken from on-site monitoring 
wells downgradient of the landfill are showing elevated levels of 
indicator parameters (conductivity, hardness, TDS and boron). These 
monitoring wells are also showing public welfare standard 
exceedences for iron and sulfate. 

b. Ground water monitoring wells to the northwest and southwest of the 
facility (40W and SOW) show decreasing trends in the concentration 
of TDS, sulfate and boron over the past 14 years. Wells to the 



south and southeast of the facility (180W and 290W) had shown a 
steady increase in the concentration of TDS, sulfate and, 
especially, boron, but concentrations appear to have leveled off 
and/or decreased in the most recent sampling. 

c. A detailed study of the ground water/leachate quality indicates that 
the contaminant concentrations within and beneath the landfill are 
generally lower than the contaminant levels reported at the 
downgradient monitoring wells. 

d. A private water supply well at 447 Black River Road, a shallow well 
down-gradient of the facility, has had concentrations of both 
sulfate and iron in exceedence of the enforcement standards (ES) for 
those compounds set in NR 140.12, Wis. Adm. Code. A private water 
supply well at 4130 Lakeshore Drive, also a shallow well 
down-gradient of the facility, has shown ES exceedences for iron and 
infrequent preventative action limit (PAL) exceedences for sulfate 
and chloride. Both of these private wells were abandoned and 
replaced with deeper wells by WP&L in May of 1991. 

e. Two active WPDES settling basins and a slag dewatering basin located 
directly adjacent to the closed ash disposal area are contributing 
to ground water mounding beneath the landfill. However, it appears 
that the basins were constructed mostly on slag deposits rather than 
ash materials. The slag has a much lower potential for leaching 
contaminants than the ash, based on water leach tests. The low 
hydraulic conductivities found within the landfill's ash deposits 
suggest that ground water flow from the basins through the landfill 
would be very limited. 

9. BT2 has determined the background water quality in the vicinity of the 
landfill by using sampling results from monitoring wells l-OW and 2-0W. 
These background wells are at locations and depths which are 
representative of background water quality at or near the facility. The 
background wells are sufficient to yield ground water samples. 

10. In determining background water quality, BT2 averaged at least 8 sample 
results from each background monitoring well. 

11. The preventive action limits for indicator parameters are listed in 
Condition #4. 

12. The indicator parameter preventive action limits and special conditions 
set forth below are needed to assure that the facility will not pose a 
substantial hazard to public health or welfare. 

CONCLUSIONS OF LAW 

1. The Department has authority to require a response under s. 160.23, 
Stats., and s. NR 140.24(4), Wis. Adm. Code, if a preventative action 
limit for a substance of public health or welfare concern has been 
attained or exceeded at a point of standards application. 
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2. The Department has authority to require a response under s. 160.25, 
Stats., and NR 140.26(2), Wis. Adm. Code, if an enforcement standard for 
a substance of public health or welfare concern has been attained or 
exceeded at a point of standards application. 

3. In accordance with the foregoing, the Department has authority under 
s. 144.44(3), ss. 160.23 and 160.25, Stats., and ss. 140.24 and 140.26, 
Wis. Adm. Code, Ch. NR 500-520, Wis. Adm. Code, to issue the following 
conditional plan modification, which requires responses to exceedences of 
ground water standards. 

4. The Department has authority under s. 160.15(3) Stats., and s. NR 140.20, 
Wis. Adm. Code, to establish preventative action limits for indicator 
parameters. 

CONDITIONAL APPROVAL 

The Department hereby modifies the Conditional Site Closure Documentation 
Approval dated April 20, 1987 for Wisconsin Power & Light Company's 
Edgewater 1-4 Ash Disposal Facility (License #2524) by adding the following 
conditions: 

1. WP&L shall add monitoring wells 36-0W, 37-0W, 38R-OW, and 39R-OW to the 
ground water monitoring network for the Edgewater 1-4 Ash Disposal 
Facility. DNR identification numbers shall be assigned to each well as 
follows: 

Well Name D~ I.D.# 

36-0W 260 
37-0W 261 
38R-OW 262 
39R-OW 263 

2. The new monitoring wells required above shall be sampled annually, 
beginning with the September 1994 sampling quarter, during the September 
quarter for the following parameters: 

chloride (00307) 
sodium, diss. (00930) 
sulfate, diss. (00946) 
boron, diss. (01020) 
alkalinity (39036) 
selenium, diss. (01145) 
arsenic, diss. (01000) 

pH, field (00400) 
grd. water elev. (00842) 
conductivity (25°) (00872) 
iron, diss. (01046) 
TDS (00360) 
fluoride, diss. (00950) 

The new monitoring wells shall also be sampled quarterly, beginning with 
the June 1994 sampling quarter, during the months of March, June, 
September and December for the following parameters: 

grd. water elev. (00842) conductivity (25°) (00872) 

The sampling results shall be submitted to the Department on Department 
approved forms such as TADs or electronically, and shall include a 
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preliminary analysis of the cause and significance of any ground water 
standard exceedances. 

3. WP&L shall prepare and submit a follow-up report to the Department by 
October 1, 1997 after a minimum of 3 years (12 quarters) of additional 
ground water quality data has been collected at the Edgewater 1-4 Closed 
Ash Disposal Facility. This report shall contain, at a minimum, the 
following: 

a. a summary of all ground water quality data collected at the site 
with any s. NR 140 Wis. Adm. Code exceedances noted; 

b. time vs. concentration graphs for all contaminants of concern; 

c. an evaluation of the ground water quality data including an 
assessment of the degree and extent of contamination, performance of 
the landfill cap and settling basins, and the nature of trends 
observed in the monitoring data. 

4. The preventative action limits for indicator parameters at all monitoring 
wells shall be established as follows: 

Parameter 

conductivity (25°), field (00872) 
total dissolved solids (00360) 
alkalinity (39036) 
boron, diss. (01020) 
sodium, diss. (00930) 

Indicator PAL 

1600 umhosjcm 
900 mg/1 
570 mg/1 
2.1 mg/1 
92 mg/1 

5. Preventive action limits and enforcement standards for all other 
substances shall be as specified in Tables 1 and 2, ch. NR 140, Wis. Adm. 
Code. 

The Department reserves the right to require the submittal of additional 
information and to modify this approval at any time, if in the Department's 
opinion, modifications are necessary. Unless specifically noted, the 
conditions of this approval do not supersede or replace any previous 
conditions of approval for this facility. 
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NOTICE OF APPEAL RIGHTS 

If you believe that you have a right to challenge this decision, you should 
know that Wisconsin statutes and administrative rules establish time periods 
within which requests to review Department decisions must be filed. 

For judicial review of a decision pursuant to sections 227.52 and 227.53, 
Stats., you have 30 days after the decision is mailed, or otherwise served by 
the Department, to file your petition with the appropriate circuit court and 
serve the petition on the Department. Such a petition for judicial review 
must name the Department of Natural Resources as the respondent. 

This notice is provided pursuant to section 227.48(2), Stats. 

APR 2 0 1994 
Dated: 

DEPARTMENT OF NATURAL RESOURCES 
For the Secretary 

Lakshmi Sridharan, Ph.D., P.E., Chief 
Solid Waste Management Section 
Bureau of Solid & Hazardous Waste Management 

Philip Fauble, Hydrogeologist 
Solid Waste Management Section 
Bureau of Solid & Hazardous Waste Management 

pf:wp&l\edgemod4 
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 INTRODUCTION 1.0
This Alternative Source Demonstration (ASD) was prepared to support compliance with the 
groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” 
published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and Solid Waste 
Management System; Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule, 
dated April 17, 2015 (USEPA, 2015), and subsequent amendments. Specifically, this report was 
prepared to fulfill the requirements of 40 CFR 257.94(e)(2). The applicable sections of the Rule are 
provided below in italics. 

 §257.94(E)(2) ALTERNATIVE SOURCE DEMONSTRATION 1.1
REQUIREMENTS 

The owner and operator may demonstrate that a source other than the CCR Unit caused the 
statistically significant increase over background levels for a constituent or that the statistically 
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality. The owner or operator must complete the written demonstration 
within 90 days of detecting a statistically significant increase over background levels. 

An ASD is completed when there are exceedances of one or more benchmarks established within the 
groundwater monitoring program. The ASD is completed to determine if any other sources are likely 
causes of the identified exceedance(s) of established benchmark(s) at the site. This ASD was 
performed in response to results indicating a statistically significant increase (SSI) over background 
levels during detection monitoring under the CCR Rule. 

This ASD report is evaluating the SSIs observed in the statistical evaluation of the April 2018 
detection monitoring event at the Edgewater Generating Station (EDG). An ASD was previously 
prepared for this facility evaluating the SSIs observed in the statistical evaluation of the October 
2017 detection monitoring event (SCS, 2018b). The October 2017 ASD (dated April 2018) 
concluded that several lines of evidence demonstrated that SSIs reported for boron, fluoride, pH, 
and sulfate concentrations in the downgradient monitoring wells (MW-301, MW-302, and MW 303) 
were likely due to leachate from the closed landfill, which is not subject to the requirements of 40 
CFR 257.50-107.   

As discussed in more detail in Section 4.2 of this ASD, the findings for the April 2018 monitoring 
event were consistent with those for the previous event. 

 SITE INFORMATION AND MAP 1.2
The EDG is located at 3739 Lakeshore Drive in Sheboygan, Sheboygan County, Wisconsin (Figure 1). 
EDG is an active coal-burning generating station. The EDG property includes a closed landfill and a 
series of CCR settling ponds, located on the opposite side of Lakeshore Drive from the plant itself 
(Figure 1). The EDG landfill is closed and no longer receives CCR. The groundwater monitoring 
system at the EDG is a multi-unit system. The EDG has four existing CCR Units which are contiguous: 

• EDG Slag Pond (existing CCR surface impoundment) 
• EDG North A-Pond (existing CCR surface impoundment) 
• EDG South A- Pond (existing CCR surface impoundment) 
• EDG B-Pond (existing surface CCR impoundment) 
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A map showing the CCR Units and all background (or upgradient) and downgradient monitoring wells 
with identification numbers for the groundwater monitoring program is provided as Figure 2.  

The closed CCR landfill (Wisconsin Department of Natural Resources [WDNR] Permit No. 2524) is 
located immediately west of the ponds. The landfill contains primarily fly ash with some slag, and 
was closed in 1987. Because this CCR landfill did not accept CCR after October 19, 2015, the 
landfill is not subject to the requirements of 40 CFR 257.50-107. The closed landfill is unlined and is 
known to be impacting groundwater at the site (SCS Engineers [SCS], 2016)  Previous investigations 
done at the site (BT2, Inc., 1993; RMT, 1997) concluded that the groundwater impacts downgradient 
of the landfill and ponds were attributable to groundwater interaction with the landfill, rather than to 
leakage from the ponds. 

 STATISTICALLY SIGNIFICANT INCREASES IDENTIFIED 1.3
SSIs were identified for boron, fluoride, field pH, and sulfate at one or more wells based on the April 
2018 detection monitoring event. A summary of the April 2018 constituent concentrations and the 
established benchmark concentrations is provided in Table 1. The October 2017 results are also 
included for comparison. The constituent concentrations with SSIs above the background 
concentration are highlighted in the table. 

 OVERVIEW OF ASD 1.4
This ASD report includes: 

• Background information (Section 2.0) 
• Evaluation of potential that SSIs are due to methodology or analysis (Section 3.0) 
• Evaluation of potential that SSIs are due to natural sources or man-made sources other 

than the CCR Units (Section 4.0)  
• ASD conclusions (Section 5.0) 
• Monitoring recommendations (Section 6.0) 

 
The boron results from background and compliance sampling are provided in Table 2. The laboratory 
report for the April 2018 detection monitoring event was previously transmitted to WPL and will be 
included in the 2018 annual report due in January 2019. Complete laboratory reports for the 
background monitoring events and the October 2017 detection monitoring event were included in 
the 2017 Annual Groundwater Monitoring and Corrective Action Report. 

 BACKGROUND 2.0
To provide context for the ASD evaluation, the following background information is provided in this 
section of the report, prior to the ASD evaluation sections: 

• Geologic and hydrogeologic setting 
• CCR Rule monitoring system 
• Other monitoring wells 
• Groundwater Flow Direction 

 
A more detailed discussion of the background information for the site is provided in the ASD for the 
October 2017 event (SCS, 2018b). 
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 REGIONAL GEOLOGY AND HYDROGEOLOGY 2.1
For the purposes of groundwater monitoring, the unconsolidated sand and gravel aquifer is 
considered to be the uppermost aquifer, as defined under 40 CFR 257.53, at the EDG ponds. The 
sand and gravel aquifer is present in some parts of Sheboygan County (Skinner and Borman, 1973). 
Boring logs from monitoring wells at the EDG ponds and for nearby private wells indicate that the 
unconsolidated material at and near the site contains a significant amount of sand. Private well logs 
from the surrounding area indicate that the sand and gravel aquifer has been used as a water 
source; however, several older sand wells in the area have been replaced with bedrock water supply 
wells. 

The dolomite aquifer underlies the unconsolidated material at the site. The total thickness of the 
dolomite aquifer at the site is unknown. The dolomite aquifer is underlain by the Maquoketa shale, 
which is a confining unit. The Maquoketa shale is underlain by the Cambrian-Ordovician sandstone 
aquifer. This sequence of sedimentary bedrock units is over 1,500 feet thick in the site vicinity. 

The regional groundwater flow in the unconsolidated sand and gravel aquifer in the vicinity of the site 
is to the east and slight southeast. 

 CCR MONITORING SYSTEM 2.2
The groundwater monitoring system established under the CCR Rule consists of one upgradient 
(background) monitoring well and three downgradient monitoring wells, as shown on Figure 2. The 
upgradient monitoring well is 2R-OW. The downgradient monitoring wells include MW 301, MW-302, 
and MW-303. The CCR compliance monitoring wells were installed in the unconsolidated sediments 
with screens in the uppermost soil layer producing appreciable water, which was a sandy silt unit. 
Well depths range from approximately 14.5 to 40 feet, measured from the top of the well casing. 

 OTHER MONITORING WELLS 2.3
Sixteen groundwater monitoring wells currently exist at the EDG site as part of the monitoring system 
developed for the state monitoring program for the closed landfill. The well locations are shown on 
Figure 2. These monitoring wells are used to monitor groundwater conditions at the site under the 
WDNR state monitoring program. 

Monitoring wells for the state monitoring program are installed in the unconsolidated material at the 
site. This shallow monitoring system includes water table wells and piezometers. Well depths range 
from approximately 9 to 43 feet, measured from the top of the well casing. 

 GROUNDWATER FLOW DIRECTION 2.4
Groundwater flow in the area of the EDG site generally flows to the south-southeast, toward Fish 
Creek, which discharges into Lake Michigan. There is some localized groundwater mounding 
associated with the EDG ponds. The water table map shown on Figure 3 represents the site 
conditions of the unconsolidated deposits during the April 2018 detection monitoring event. The 
water table map shows a generally south-southeast flow direction, with localized groundwater 
mounding in the area of the EDG ponds. The groundwater elevations at the CCR wells during the 
April 2018 detection monitoring event are in Table 3. 
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 METHODOLOGY AND ANALYSIS REVIEW 3.0
To evaluate the potential that an SSI is due to a source other than the regulated CCR Unit, SCS used 
a two-step evaluation process. First, the sample collection, field and laboratory analysis, and 
statistical evaluation were reviewed to identify any potential error or analysis that led to exceedance 
of the benchmark. Second, potential alternative sources, including natural variation and man-made 
sources other than the CCR unit, were evaluated. This section of the report provides the findings of 
the methodology and analysis review. Section 4.0 of the report addresses the potential alternative 
sources. 

 SAMPLING AND FIELD ANALYSIS REVIEW 3.1
Field notes and sampling results were reviewed to determine if any sampling error may have caused 
or contributed to the observed SSIs. Potential field sampling errors or issues could include 
mislabeling of samples, improper sample handling, missed holding times, cross contamination 
during sampling, or other field error. Field blank sample results were also reviewed for any indication 
of potential contamination from sampling equipment or containers. Based on the review of the field 
notes and results, SCS did not identify any indication that the SSI concentrations were due to a 
sampling error. 

The field pH trend plots were also reviewed for any anomalous results that might indicate a possible 
sampling or field analysis error (e.g., calibration error or incorrect sample identification). The time 
series plots are provided in Appendix A. The field pH results reported for all wells for the August 2016 
background monitoring event were anomalously low, which is most likely due to a calibration error or 
other problem with the field pH meter for that event. During the statistical evaluation of the 
background data from well 2R-OW to develop the Upper Prediction Limit (UPL) for field pH, the 
August 2016 field pH result was identified as an outlier and was not used in the UPL calculation. 
Although the compliance wells also had outlier pH results for August 2016, the anomalous results for 
those wells were not considered when evaluating SSI determinations for the April 2018 detection 
monitoring, because an interwell analysis was used for the SSI evaluation, comparing current 
compliance well results to UPLs based on background well results. 

Because boron, fluoride, and sulfate are laboratory parameters, there is little potential for a field 
analysis error to contribute to an SSI. 

 LABORATORY ANALYSIS REVIEW 3.2
The laboratory report for the April 2018 detection monitoring was reviewed to determine if any 
laboratory analysis error or issue that may have caused or contributed to the observed SSI for boron, 
fluoride, or sulfate. The laboratory report review included reviewing the laboratory quality control 
flags and narrative, verifying that correct methods were used and desired detection limits were 
achieved, and checking the field and laboratory blank sample results. Laboratory reports for the 
background monitoring and the October 2017 detection monitoring event were included in the 2017 
Annual Groundwater Monitoring and Corrective Action Report for the facility, and were reviewed as 
part of the ASD preparation for the October 2017 detection monitoring event.   

Based on the review of the laboratory reports, SCS did not identify any indication that the SSI 
concentrations were due to a laboratory analysis error. There were no laboratory quality control flags 
or issues identified in the laboratory report that affect the usability of the data for detection 
monitoring. 
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Time series plots of the analytical data were also reviewed for any anomalous results that might 
indicate a possible sampling or laboratory error (e.g., dilution error or incorrect sample labeling). 
Time series plots for the parameters with SSIs are provided in Appendix A. No indications of sampling 
or laboratory errors were noted based on the time series review. The April 2018 boron, pH, fluoride, 
and sulfate results for MW-301, MW-302, and MW-303 are consistent with the historical data. A new 
pH SSI was observed from MW-301 during the April 2018 monitoring event. This pH at MW-301 was 
8.02, which is similar to previous results and the UPL (Table 1). 

 STATISTICAL EVALUATION REVIEW 3.3
The review of the statistical results and methods include a quality control check of the following: 

• Input analytical data vs. laboratory analytical reports 
• Review statistical method and outlier concentration lists for each monitoring well/CCR 

Unit 
 
Based on the review of the statistical evaluation, SCS did not identify any errors or issues in the 
statistical evaluation that caused or contributed to the determination of interwell SSIs for the April 
2018 detection monitoring event. 

 SUMMARY OF METHODOLOGY AND ANALYSIS REVIEW 3.4
FINDINGS 

In summary, there were no changes to the SSI determinations for the April 2018 monitoring event 
based on the methodology and analysis review, and no errors or issues causing or contributing to the 
reported SSIs were identified. 

 ALTERNATIVE SOURCES 4.0
This section of the report discusses the potential alternative sources for the boron, sulfate, field pH, 
and fluoride SSIs at MW-301, MW-302, and MW-303; identifies the most likely alternative source(s); 
and presents the lines of evidence indicating that an alternative source is the most likely cause of 
the observed SSIs for boron, sulfate, field pH, and fluoride. 

 POTENTIAL CAUSES OF SSI 4.1

 Natural Variation 4.1.1
The statistical analysis was completed using an interwell approach, comparing the April 2018 
detection monitoring results to the UPLs calculated based on sampling of the background well 
(2R-OW). If concentrations of a constituent that is naturally present in the aquifer vary spatially, then 
the potential exists that the downgradient concentrations may be higher than upgradient 
concentrations due to natural variation.  

Although natural variation is present in the shallow aquifer, it does not appear likely that natural 
variation is the primary source causing the boron and sulfate SSIs. These parameters were detected 
at higher concentrations than would likely be present naturally. 

Natural variation may have contributed to the SSI for pH at MW-301 and MW-302. The UPL was 
calculated based on pH results at background well 2R-OW for the eight CCR Rule background 
monitoring events and the October 24, 2017, detection monitoring event. Based on these results the 
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calculated UPL was 7.47, and the reported pH at MW-301 was 8.02 and at MW 302 was 7.78. 
Although the results exceed the UPL, the historical pH results for 2R-OW include pH values up to 
7.98, indicating variability in the background. This suggests that the SSIs for pH may be partially or 
completely due to natural variation. 

Natural variation may also have caused or contributed to the SSI for fluoride at MW-302. Elevated 
natural fluoride concentrations significantly higher than those reported for the downgradient wells 
(above 2 milligrams per liter [mg/L]) have been observed in a region in eastern Wisconsin extending 
along the Lake Michigan shoreline from Kewaunee County in the north to the Illinois border in the 
south, as described Luczaj, J., and Masarik, K, 2015, Groundwater Quantity and Quality Issues in a 
Water-Rich Region: Examples from Wisconsin, USA. The authors note that most of the wells with 
elevated fluoride appear to be drawing from the Pleistocene glacial sediments and Silurian dolomite 
units. Skinner and Borman (1973) and Kammerer (1995) also identify the Lake Michigan shoreline 
area of eastern Wisconsin as having somewhat elevated fluoride concentrations in groundwater. 

The fluoride concentrations reported for MW-302 for October 2017 and April 2018 were just above 
the laboratory’s limit of quantitation (LOQ), at 0.84 mg/L in October 2017 and 0.78 mg/L in April 
2018. These results are within the range of reported natural concentrations, indicating that the 
fluoride concentration observed in this well is likely due to natural variability in the glacial sediments 
and shallow groundwater. As discussed below, there is also a potential that fluoride in MW-302 is 
associated with impacts from the closed CCR landfill. 

 Man-Made Alternative Sources 4.1.2
Man-made alternative sources that could potentially contribute to the boron, fluoride, pH, and sulfate 
SSIs could include the closed CCR landfill, the coal storage area, or other plant operations. Based 
the groundwater flow directions and on previous investigations at the site, the closed landfill appears 
to be the most likely cause of the SSIs for wells MW-301, MW-302, and MW-303. 

 LINES OF EVIDENCES 4.2
The lines of evidence indicating that the SSIs for boron, sulfate, fluoride, and pH in compliance wells 
MW-301, MW-302, and MW-303, relative to the background well, are due to an alternative source 
include: 

1. A previous study of the CCR ponds and the closed CCR landfill determined that the landfill was 
the primary source of groundwater impacts in the area, based on multiple lines of evidence. 

2. Past and current monitoring performed under the state monitoring program shows that boron, 
sulfate, fluoride, and elevated pH are all present in the CCR landfill leachate. 

3. Past and current monitoring performed under the state monitoring program shows that the 
highest boron and sulfate concentrations are in the monitoring wells near and downgradient 
from the CCR landfill.  

Lines of evidence regarding natural variability as an additional alternative source of the fluoride and 
pH SSIs are discussed above in Section 4.1.1. 

Each of these lines of evidence and the supporting data were discussed in detail in the ASD for the 
October 2017 detection monitoring event (SCS, 2018b). The lines of evidence are discussed briefly 
below, focusing on any updated information collected since the previous ASD, with references to the 
previous ASD for additional details. 
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 Previous CCR Pond and Landfill Study 4.2.1
A previous investigation titled Field Investigation Report:  Edgewater Closed Ash Disposal Facility, 
completed by BT2 in 1993, found that groundwater impacts were likely due to the closed landfill 
(Figure 2) located immediately west of the ponds (BT2, 1993). The purpose of the 1993 
investigation was to investigate the likely impact on groundwater quality of lining or abandoning the 
CCR impoundments (referred to in the report as the Wisconsin Pollutant Discharge Elimination 
System [WPDES] lagoons). The results from the investigation indicated that the CCR impoundments 
were not the primary source of downgradient groundwater impacts, and that closure or lining was not 
warranted. The WDNR concurred with that finding in a letter dated April 20, 1994. 

The primary lines of evidence from the 1993 report that supported this finding, and support the 
alternative source determination for boron, sulfate, fluoride, and pH, included 

• Water samples collected from each of the ponds met the Wisconsin groundwater 
enforcement standards established under NR 140, Wisconsin Administrative Code. 

• Soil borings installed in the material below the larger ash pond, where the slag pond and 
the WDPES lagoons (North Pond A and South Pond A) were constructed is almost entirely 
slag material. Water leaking out of the lagoons and moving downward would encounter 
primarily slag, which is relatively inert, and not fly ash. Additionally, results for water leach 
testing of site-wide composite samples of fly ash and slag confirmed that the fly ash had 
a higher potential than slag to impact groundwater. Water leach test results for the fly 
ash composite sample were higher for boron, sulfate, fluoride, and pH in comparison to 
the slag composite sample. 

• Water leach testing for individual boring samples of fly ash and/or slag also confirmed 
that fly ash leachate had significantly higher concentrations of boron and sulfate than 
slag leachate. Boron leach test results for nine samples from borings around and 
between the ponds, consisting mainly of slag, ranged from less than 16 to 206 µg/L. 

• Water sampling within the landfill and pond area, in CCR above the native soil, 
documented that groundwater/leachate within the landfill had significantly higher 
concentrations of boron than the groundwater/leachate within the slag berms 
immediately adjacent to and between the Slag Pond, North/South Pond A, and Pond B. 

• Groundwater monitoring results indicated that the highest concentrations of boron and 
sulfate were in monitoring wells downgradient from the landfill, including 18 OW and 
29-OW. Elevated boron and sulfate were also reported for samples from wells 4 OW and 
5-OW, located near the southwest and northwest corners of the landfill. Monitoring wells 
6-OW and 7-OW, located east and southeast of the ponds, had much lower 
concentrations of boron and sulfate. 

In the April 1994 approval letter, the WDNR approved the 1993 investigation of the WPDES 
lagoons/CCR impoundments and concurred with the findings of the report. The WDNR requested 
additional monitoring from the four new monitoring wells installed within the CCR (36-OW, 37-OW, 
38R-OW, and 39R-OW) and requested the addition of fluoride and arsenic to the monitoring program 
for these groundwater/leachate head wells.   

The results of the additional monitoring were reported to the WDNR in a Groundwater Assessment 
Report dated September 30, 1997. The WDNR responded to the 1997 report in a letter dated 
April 16, 1998, which stated, “We agree with the report’s finding that the WPDES ponds [Slag Pond, 
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North Pond A, and South Pond A] do not appear to be significantly contributing to the contaminant 
plume downgradient of the facility. No further remedial action concerning the influence of the ponds 
on the landfill is warranted at this time.” The WDNR also noted that the leachable constituents 
migrating from the saturated portion of the closed landfill have stabilized or also decreased since the 
landfill’s closure and capping. 

 CCR Constituents in Landfill Leachate 4.2.2
Past and current monitoring performed under the state monitoring program shows that boron, 
sulfate, fluoride, and elevated pH are all present in the CCR landfill leachate. Recent groundwater 
and leachate monitoring results for boron, sulfate, and pH in samples from the state monitoring 
program wells are summarized in Table 4 (April 2016 through April 2018). The leachate head wells 
monitoring conditions within the CCR landfill are 37-OW, 38R-OW, and 39R-OW, listed near the end 
of the table. 

Boron:  Boron concentrations in samples from leachate head wells 37-OW, 38R-OW, and 39R-OW 
have generally exceeded those reported for the CCR monitoring wells.  

Sulfate:  Sulfate concentrations in samples from, leachate head wells 37-OW, 38R-OW, and 39R-OW 
have generally exceeded those reported for the CCR monitoring wells.   

Field pH:  Field pH results for the three leachate head wells continue to have pH measurements that 
are slightly higher than the pH UPL calculated from the well 2R-OW background data. Ten of the 15 
leachate field pH readings for April 2016 through April 2018 were higher than the calculated UPL. 
While slightly higher pH values were reported for the CCR well samples in April 2018, the range of pH 
values for the CCR compliance wells has generally been similar to recent pH results for leachate 
wells 37-OW and 38R-OW. Historically pH values at leachate head well 39R-OW were in the range of 
8 to 9, but pH has followed a gradual decreasing trend at this well since routine monitoring began in 
1994. 

Fluoride:  Fluoride is not part of the routine state monitoring program for the closed CCR landfill, but 
was sampled from the leachate wells (37-OW, 38R-OW, and 39R-OW) and the pond berm well 
(36-OW) from 1994 to 1997, as requested by the WDNR.  The fluoride concentrations ranged from 
0.25 to 0.97 mg/L (Table 5). The highest results were for leachate head well 39R-OW, and all four 
samples from this well exceeded the April 2018 fluoride concentration for MW-302. 

Based on these results, the fly ash disposal in the closed CCR landfill is a likely historical source of 
elevated boron, sulfate, pH, and fluoride. 

 State Program Groundwater Monitoring Results 4.2.3
Current monitoring performed under the state monitoring program continues to show that the 
highest boron and sulfate concentrations are in the monitoring wells near and downgradient from 
the CCR landfill. State program monitoring results for the CCR Rule detection monitoring parameters 
that overlap with the state program are summarized in Table 4, and well locations are on Figure 2.  

Consistent with the conditions observed at the time of the 1993 report, the recent groundwater 
monitoring results indicate that the highest concentrations of boron and sulfate are in monitoring 
wells downgradient from the landfill, including 18-OW (recently replaced by 40 OW) and 29 OW. 
Elevated boron and sulfate also continue to be reported for samples from wells 4-OW and 5-OW, 
located near the southwest and northwest corners of the landfill. 
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 ASD CONCLUSIONS 5.0
The lines of evidence discussed above regarding the SSIs reported for boron, fluoride, field pH, and 
sulfate concentrations in downgradient monitoring wells MW-301, MW-302, and/or MW 303 
demonstrate that the SSIs are likely primarily due to leachate from the closed landfill, which is not 
subject to the requirements of 40 CFR 257.50-107. The landfill is regulated by the WDNR under the 
solid waste program. The SSIs for fluoride and field pH at MW-301 and MW 302 may also be partially 
due to natural variability within the glacial sediment aquifer. 

 SITE GROUNDWATER MONITORING RECOMMENDATIONS 6.0
In accordance with section 257.94(e)(2) of the CCR Rule, the EDG pond site may continue with 
detection monitoring based on this ASD. The ASD report will be included in the 2018 Annual Report 
due January 31, 2019. 
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10/24/2017 4/2/2018 10/24/2017 4/2/2018 10/24/2017 4/2/2018 10/24/2017 4/2/2018

Boron ug/L 107 55.9 19.7 8820 7,950 1760 1,800 3480 3,040
Calcium mg/L 206,247 170,000 121,000 87,200 78,900 68,100 68,000 173,000 146,000
Chloride mg/L 378 305 108 11.9 11.2 18.9 18.5 20.4 19.7
Fluoride mg/L LOQ (varies by well) <0.1  U 0.12 J <0.1  U 0.25 J 0.84 0.78 <0.5  U <0.5 U
Field pH Std. Units 7.47 7.23 7.29 7.43 8.02 7.6 7.78 7.14 6.86
Sulfate mg/L 35 29.3 17.2 341 332 72.2 72.7 <5  U <5.0 U
Total Dissolved Solids mg/L 1145 1010 680 772 752 316 314 566 630

149 Statistically significant increase at compliance well

Notes:
1.  UPL based on parametric prediction limit based on 1-of-2 resampling methodology for 
     all parameters except calcium and fluoride.
2. UPL for fluoride is non-parametric based on quantitation limit.  UPL for calcium based on 
     non-parametric prediction limit (highest background value). 
3. UPLs calculated from background well results for April 2016 through October 2017.

I:\25216068.00\Reports\2018 ASD Report No. 2\Tables\[EDG-closed- Tables 1,2, and 3.xlsx]Table 1

Table 1
Detection Monitoring Results Summary - October 2017 & April 2018

Edgewater Generating Station

Parameter Name Units Interwell Upper 
Prediction Limit (UPL)

Background Well
2R-OW

Compliance Wells
MW-301 MW-302 MW-303



Well Group Well Collection Date
Boron 
(μg/L)

Calcium 
(μg/L)

Chloride 
(mg/L)

Field pH (Std. 
Units)

Fluoride (mg/L)
Sulfate 
(mg/L)

Total Dissolved 
Solids (mg/L)

4/8/2016 100 205,000 91.7 7.34 <0.2 U 19.5 774

6/20/2016 22.4 148,000 232 7.02 <0.2 U 28.0 908

8/9/2016 32.6 145,000 215 6.10 <0.2 U 25.4 974

10/20/2016 43.1 155,000 217 6.98 <0.1 U 21.6 944

1/24/2017 31.2 152,000 201 7.15 <0.1 U 23.9 854

4/6/2017 70.6 143,000 102 7.01 <0.1 U 17.6 750

6/6/2017 45.2 145,000 115 6.86 <0.1 U 17.8 744

8/1/2017 35.7 164,000 272 7.00 <0.1 U 28.8 1000

10/23/2017 55.9 170,000 305 7.23 <0.1 U 29.3 1010

4/2/2018 19.7 121,000 108 7.29 0.12 J 17.2 680

4/11/2016 8,550 88,700 16.2 7.91 0.33 J 372 838

6/20/2016 8,190 92,200 15.9 7.48 0.36 J 343 794

8/9/2016 8,450 84,000 13.7 6.47 0.33 J 368 862

10/20/2016 8,620 89,400 13.9 7.68 0.34 369 838

1/23/2017 9,280 89,200 13.8 8.03 0.42 372 826

4/6/2017 8,370 98,800 12.7 7.98 0.21 J 367 838

6/6/2017 9,160 94,900 13.5 7.70 <0.1 U 362 804

8/2/2017 8,610 83,600 12.3 7.58 0.32 340 780

10/24/2017 8,820 87,200 11.9 7.43 <0.1 U 341 772

4/2/2018 7,950 78,900 11.2 8.02 0.25 J 332 752

4/8/2016 1,950 122,000 18.9 8.01 0.83 75.1 352

6/20/2016 2,010 116,000 27.2 7.73 1.3 J 89.6 364

8/9/2016 2,000 75,900 18.0 6.55 0.8 80.7 396

10/20/2016 2,150 72,100 19.5 7.89 0.8 77.2 348

1/24/2017 2,000 87,400 18.6 7.98 0.89 J 71.1 328

4/6/2017 1,970 114,000 18.9 7.99 0.76 85.8 358

6/6/2017 1,970 72,200 20.0 7.84 0.9 88.5 350

8/2/2017 1,890 62,600 19.3 7.76 0.78 80.2 360

10/24/2017 1,760 68,100 18.9 7.60 0.84 72.2 316

4/2/2018 1,800 68,000 18.5 7.78 0.78 72.7 314

Table 2.  Analytical Results - CCR Ponds Detection Monitoring Program
Edgewater Generating Station, Sheboygan, Wisconsin / SCS Engineers Project #25216068.18
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Well Group Well Collection Date
Boron 
(μg/L)

Calcium 
(μg/L)

Chloride 
(mg/L)

Field pH (Std. 
Units)

Fluoride (mg/L)
Sulfate 
(mg/L)

Total Dissolved 
Solids (mg/L)

Table 2.  Analytical Results - CCR Ponds Detection Monitoring Program
Edgewater Generating Station, Sheboygan, Wisconsin / SCS Engineers Project #25216068.18

4/8/2016 4,210 176,000 21.8 7.04 <0.2 U 3 J 660

6/20/2016 3,360 138,000 31.5 6.79 <1 U 11.4 J 716

8/9/2016 3,860 145,000 22.8 6.09 <0.2 U 2.4 J 732

10/20/2016 3,740 147,000 26.0 6.94 <0.5 U 5.6 J 744

1/24/2017 4,210 147,000 26.2 6.94 <0.5 U <5 U 738

4/6/2017 4,170 135,000 22.7 6.88 <0.5 U <5 U 700

6/6/2017 4,570 154,000 25.4 7.00 <0.5 U <5 U 714

8/2/2017 3,780 139,000 23.2 6.94 <0.5 U <5 U 714

10/24/2017 3,480 173,000 20.4 7.14 <0.5 U <5 U 566

4/2/2018 3,040 146,000 19.7 6.86 <0.5 U <5 U 630

Abbreviations:

μg/L = micrograms per liter or parts per billion (ppb) U = Not detected

mg/L = milligrams per liter or parts per million (ppm) J = Estimated value below laboratory's limit of quantitation (LOQ)

-- = not analyzed

Notes:

1. Complete laboratory reports included in 2017 Annual Groundwater Monitoring and Corrective Action Report, 

     Edgewater Generating Station.

NDK Date: 3/2/2018

NDK Date: 9/10/2018

AJR Date: 9/19/2018
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Well Number MW-301 MW-302 MW-303 2R-OW

Top of Casing Elevation (feet amsl) 604.42 615.15 611.99 612.72

Screen Length (ft) 5.00 5.00 5.00 10.00

Total Depth (ft from top of casing) 27.47 40.00 33.26 14.50

Top of Well Screen Elevation (ft) 581.95 580.15 579.60 --

Measurement Date

April 8, 2016 599.75 596.19 589.04 609.68

June 20, 2016 598.30 595.68 587.22 606.70

August 9, 2016 598.00 595.53 587.72 605.74

October 20, 2016 598.50 595.46 588.37 607.27

January 23-24, 2017 597.10 596.30 588.84 609.64

April 6, 2017 600.04 593.57 589.04 609.72

June 6, 2017 598.77 595.86 588.44 607.63

August 1, 2017 597.40 595.22 587.36 604.59

October 24, 2017 597.20 595.25 587.97 601.74

April 2, 2018 598.54 595.71 588.77 607.87

Bottom of Well Elevation (ft) 576.95 575.15 578.73 598.22

Notes:

Groundwater elevations compiled from field notes during sampling events.
-- = not measured

Created by: NDK Date: 2/28/2018

Last rev. by: NDK Date: 9/17/2018

Checked by: AJR Date: 9/19/2018
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Ground Water Elevation in feet above mean sea level (amsl)

Table 3.  Groundwater Elevations - CCR Rule Monitoring Wells
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Point Name Reporting Period 
ph-Field

(standard units)
Boron, dissolved 

(µg/L as B)
Sulfate, dissolved 

(mg/L as SO4)

2R-OW 2016-Apr 7.45 26.6 30.9
2R-OW 2016-Oct 6.98 40.4 22.9
2R-OW 2017-Apr 7.3 69.3 J 28.6
2R-OW 2017-Oct 7.66 35.2 32.9
2R-OW 2018-Apr 7.29 23.3 18.2
3R-OW 2016-Apr 7.41 392 533
3R-OW 2016-Oct 7.32 468 372
3R-OW 2017-Apr 7.35 400 409
3R-OW 2017-Oct 7.39 389 637
3R-OW 2018-Apr 7.24 351 498
4R-OW 2016-Apr 7.69 7,710 120
4R-OW 2016-Oct 7.71 17,300 252
4R-OW 2017-Apr 7.44 12,600 180
4R-OW 2017-Oct 7.31 15,700 178
4R-OW 2018-Apr 7.51 12,700 164
5-OW 2016-Apr 7.64 4,330 215
5-OW 2016-Oct 7.75 5,970 210
5-OW 2017-Apr 7.51 5,490 258
5-OW 2017-Oct 7.54 6,040 230
5-OW 2018-Apr 7.90 3,900 143
7-OW 2016-Apr 8.14 610 255
7-OW 2016-Oct 7.59 964 251
7-OW 2017-Apr 8.1 761 259
7-OW 2017-Oct 7.73 1,130 246
7-OW 2018-Apr 8.08 818 243
29-A 2016-Apr 9.07 357 40.9
29-A 2016-Oct 8.54 264 39.6
29-A 2017-Apr 9.09 365 41.5
29-A 2017-Oct 8.97 278 42.1
29-A 2018-Apr 8.72 264 39.4

29-OW 2016-Apr 8.03 10,600 120
29-OW 2016-Oct 7.69 10,900 85.7
29-OW 2017-Apr 8.49 9,500 77
29-OW 2017-Oct 8.15 9,060 62
29-OW 2018-Apr 7.97 8,640 102
30-OW 2016-Apr 8.26 79 4.8
30-OW 2016-Oct 7.56 113 4.6
30-OW 2017-Apr 8.47 176 7.5
30-OW 2017-Oct 7.44 135 16.7
30-OW 2018-Apr 7.96 94.5 21.5

Table 4.  April 2018 Groundwater Analytical Results - Closed Landfill State Monitoring 
Program Wells

WPL - Edgewater Generating Station / SCS Project #25216068
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Point Name Reporting Period 
ph-Field

(standard units)
Boron, dissolved 

(µg/L as B)
Sulfate, dissolved 

(mg/L as SO4)

Table 4.  April 2018 Groundwater Analytical Results - Closed Landfill State Monitoring 
Program Wells

WPL - Edgewater Generating Station / SCS Project #25216068
Sheboygan, Wisconsin

31-OW 2016-Apr 7.63 114 91.2
31-OW 2016-Oct 7.68 35 63.3
31-OW 2017-Apr 7.99 77 82.4
31-OW 2017-Oct 7.79 190 70.3
31-OW 2018-Apr 7.71 30.8 51.5
40-OW 2016-Apr 8.04 8,030 731
40-OW 2016-Oct 7.91 29,400 768
40-OW 2017-Apr 7.97 8,680 849
40-OW 2017-Oct 7.91 8,800 873
40-OW 2018-Apr 7.93 9,790 771

37-OW 2016-Apr 7.49 19,100 759
37-OW 2016-Oct 7.31 12,500 439
37-OW 2017-Apr 8.01 15,900 633
37-OW 2017-Oct 7.24 9,440 264
37-OW 2018-Apr 7.68 5,890 159
38R-OW 2016-Apr 8.00 33,800 1,000
38R-OW 2016-Oct 7.71 17,100 514
38R-OW 2017-Apr 7.86 21,100 932
38R-OW 2017-Oct 7.72 10,800 364
38R-OW 2018-Apr 7.72 4,250 123
39R-OW 2016-Apr 7.26 10,100 534
39R-OW 2016-Oct 7.32 29,900 1,390
39R-OW 2017-Apr 7.44 22,400 1,150
39R-OW 2017-Oct 7.52 32,800 1,400
39R-OW 2018-Apr 7.76 28,800 772

Abbreviations:
μg/L = micrograms per liter or parts per billion (ppb) -- : not measured
mg/L = milligrams per liter or parts per million (ppm) MSL = mean sea level

Notes:
-- : not measured

Laboratory Notes:
J: Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

Created by: SCC Date: 2/24/2014
Last revision by: JR Date: 9/21/2018
Checked by: NDK Date: 9/21/2018
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36-OW 37-OW 38R-OW 39R-OW

9/8/1994 0.25 0.62 0.57 0.79

9/14/1995 0.38 0.51 0.71 0.87

9/17/1996 0.56 0.42 0.71 0.97

9/16/1997 0.60 0.44 0.73 0.97

Abbreviations:

mg/L = milligrams per liter or parts per million (ppm)

Notes:

1. Data compiled from WDNR Groundwater Environmental Monitoring System (GEMS) website.

NDK Date: 3/5/2018

NDK Date: 3/5/2018

AJR Date: 4/5/2018
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Appendix A 

Trend Plots for CCR Wells 
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Note: All fluoride results for 2R-OW except 4/18 were non-detects.  All MW-303 results were non-detects.  6/17 and 10/17 results for MW-301 were non-detects.  Non-detect results are plotted at the detection limit.
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Note:  1/17 through 4/18 results for sulfate at MW-303 were non-detects.  Non-detect results are plotted at the detection limit.
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