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1.0 INTRODUCTION 

40 Code of Federal Regulations (CFR) Parts 257 and 261, “Hazardous and Solid Waste Management 

System; Disposal of Coal Combustion Residuals From Electric Utilities; Final Rule” (CCR Final Rule), as 

amended, and corresponding regulations under 329 Indiana Administrative Code (IAC) 10-9-1 require 

groundwater monitoring and annual reporting of resulting information from subject coal combustion 

residuals (CCR) management units.  Golder Associates Inc. (Golder) on behalf of Northern Indiana Public 

Service Company (NIPSCO) prepared this 2017 CCR annual groundwater monitoring and corrective action 

report (2017 Annual Report) for the Rollin M. Schahfer Generating Station (RMSGS, Schahfer) Landfill 

Phases V and VI (together, the CCR Unit) located in Wheatfield, Indiana.  RMSGS occupies an area of 

approximately four square miles located at 2723 E 1500 N Road, Wheatfield, Jasper County, Indiana 

(Latitude 41° 12' 36" and Longitude 87° 01' 48", see Figure 1).  Phase V is an approximately 18-acre cell 

that closed April 1, 2017.  Phase VI is an approximately 15-acre cell located due north of Phase V, which 

began receiving CCR on August 1, 2016.  Closed non-regulated (under the CCR Final Rule) Schahfer 

Landfill Phases I through IV are located east of the CCR Final Rule-regulated landfill cells (Figure 2).  

Due to the design, construction, and proximity of historical non-regulated landfill cells (i.e., Phases II and 

III) and because there is no practical means of monitoring between the two CCR landfill cells (i.e., Phases 

V and VI), NIPSCO and Golder’s approach for the CCR units includes monitoring these two separate cells 

as a single CCR unit for purposes of compliance with the CCR Final Rule.  Routine monitoring activities 

performed during the reporting period include inspection of wells for integrity and security, measurement of 

groundwater levels prior to sample collection in order to assess groundwater flow direction, and collection 

of samples for laboratory analysis. 

In conformance with the applicable requirements of 40 CFR §257.90(e)(1) through (5) and corresponding 

State of Indiana requirements, the 2017 CCR Annual Report: 

 Documents the status of the groundwater monitoring and corrective action program 

 Provides figures showing the CCR management unit and monitoring well locations 

 Summarizes key CCR groundwater activities completed during calendar years 2016 and 
2017 

 Includes all CCR groundwater monitoring data obtained during calendar years 2016 and 
2017 

 Describes any problems encountered 

 Discusses actions taken to resolve the problems, if applicable 

 Projects key activities for the upcoming year 

Although the CCR Final Rule (specifically 40 CFR §257.90(e)) states an annual report must provide 

information only for the preceding calendar year, NIPSCO’s consultant, Golder, conducted certain activities 

(e.g., installed monitoring wells) and collected data (e.g., initiated background sampling) relevant to the 
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CCR groundwater monitoring program beginning prior to 2017.  Therefore, in the interest of providing a 

complete data package and summary of the monitoring program, Golder is including CCR Final Rule-

related information collected in calendar years 2016 and 2017 in this first (i.e., 2017) annual report. 
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2.0 GROUNDWATER MONITORING AND CORRECTIVE ACTION 
PROGRAM STATUS 

Starting in 2016 following the installation of a groundwater monitoring system and throughout calendar year 

2017, Golder collected background groundwater samples and performed Detection Monitoring at Schahfer 

Landfill Phases V and VI pursuant to the requirements of 40 CFR §257.94 and corresponding State of 

Indiana requirements.  Based upon groundwater monitoring results to date, corrective action program 

requirements have neither been triggered nor implemented at this CCR management unit.  A summary of 

key program actions including completed and projected events are presented in the following subsections, 

along with discussions of and references to requisite CCR management unit and well location figures and 

data tables. 

2.1 Key Actions Completed – 2016-17 

NIPSCO completed the following key actions relative to CCR groundwater well installation and monitoring 

at RMSGS Landfill Phases V and VI prior to the end of calendar year 2017: 

 Design, construction, and development of background and downgradient groundwater 
monitoring wells consistent with NIPSCO written specifications and standard operating 
procedures (40 CFR §257.91) 

 Certification of the groundwater monitoring system by a qualified professional engineer (40 
CFR §257.91(f)) 

 Development of a groundwater sampling program including identification of statistical 
method(s) appropriate to the data set(s) and site conditions (40 CFR §257.91) 

 Certification of the selection of appropriate statistical method(s) by a qualified professional 
engineer (40 CFR §257.93(f)(6)) 

 Collection of eight independent background groundwater samples for Appendix III and 
Appendix IV constituents from each background and downgradient monitoring well (40 
CFR §257.94(b)) 

 Performance of the first Detection Monitoring event (40 CFR §257.94) 

2.2 Monitoring System Design, Construction, and Development 

Consistent with the requirements of 40 CFR §§257.90 and 257.91 and corresponding State of Indiana 

requirements, NIPSCO designed, constructed, and developed a single groundwater monitoring system for 

Schahfer Landfill Phases V and VI.  As noted above, the two landfill cells are being monitored as a single 

unit due to their close proximity to one another (i.e., immediately adjacent) and the historical landfill cells 

that are not subject to regulation under the CCR Final Rule, such conditions preventing the installation of 

separate groundwater monitoring systems for each individual CCR landfill cell. 

As shown in Table 1, Golder initially installed monitoring wells in May/June 2016, and then added 

supplemental wells in September/October 2016 to further characterize background and downgradient 

groundwater quality conditions.  Golder developed all of these wells and installed dedicated bladder pumps 
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approximately two weeks after well installation.  Based on historical groundwater data, NIPSCO and Golder 

determined that landfill groundwater monitoring typically should include well pairs, consisting of one shallow 

well to an approximate depth of 18 feet below ground surface (ft bgs) and a deep “B” designation well 

installed to an approximate depth of 35 ft bgs or to the top of the shale, at each location. 

As shown on Figure 2 and summarized in the table below, the groundwater monitoring network for this 

combined (for the purposes of groundwater monitoring) CCR unit consists of five background wells and 12 

downgradient wells.  Golder installed these wells specifically in compliance with applicable requirements of 

the CCR Final Rule. NIPSCO obtained certification from a qualified professional engineer stating that the 

groundwater monitoring system was designed and constructed to meet the requirements of 40 CFR 

§257.91. 

CCR Unit Background Monitoring Wells Downgradient Monitoring Wells 

Phase V GAMW-20, GAMW-24, 
GAMW-24B, GAMW-25, 
GAMW-25B 

GAMW-21, GAMW-21B, GAMW-22, GAMW-22B, 
GAMW-23, GAMW-23B, GAMW-26, GAMW-26B, 
GAMW-27, GAMW-27B, GAMW-28, GAMW-28B, 

Phase VI Same as above Same as above 

 

2.3 Background Monitoring 

Between July 2016 and August 2017, Golder collected eight to ten independent background groundwater 

samples from each background and downgradient well, as required by 40 CFR §257.94, at intervals of at 

least 26 days to account for both seasonal and spatial variability in groundwater quality.  Each sample was 

sent to a contract laboratory in accordance with chain of custody and quality assurance/quality control 

procedures to be analyzed for 40 CFR Part 257 Appendix III and Appendix IV constituents.  In addition, 

Golder personnel measured field water quality parameters specific conductance, temperature, dissolved 

oxygen, turbidity, oxidation-reduction potential and pH.  The results of the background monitoring phase 

were used to develop appropriate, statistically valid background values for each constituent/monitoring well.  

Following completion of the eight background monitoring events, Golder collected the first Detection 

Monitoring groundwater samples, as described below in Section 2.5.  Information including sampling dates, 

number of groundwater samples collected for each background and downgradient well, and the purpose of 

sampling is described in Table 2.  All analytical results are presented in Table 3. 

2.4 Development of the Background Population 

Subsequent to each background monitoring event, Golder assessed the analytical data for outliers, 

anomalies, and trends that might be an indication of a sampling or analytical error.  Outliers and anomalies 

are generally defined as inconsistently large or small values that can occur as a result of sampling, 

laboratory, transportation, or transcription errors, or even by chance alone.  Significant trends may indicate 

natural geochemical variability, a source of systematic error, influence of an upgradient/off-site source, or 
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an actual occurrence of landfill influence.  Appropriate statistical methods are used to remove outliers from 

the database and manage trends with detrending routines, prior to the calculation of statistical limits.  To 

assess the data for outliers, anomalies, and trends, Golder assessed the background data using time vs. 

concentration graphs, and statistical routines included in the Sanitas™ statistical analysis software 

package.  NIPSCO obtained certification from a qualified professional engineer stating that the selected 

statistical method, interwell prediction limits utilizing a verification resampling plan, is appropriate for 

evaluating the groundwater monitoring data for the CCR management area and is consistent with the 

requirements of 40 CFR §257.93(f)(6). 

2.4.1 Outlier and Trend Assessment 

Golder considers the groundwater analytical results collected from GAMW-20 in August 2017 as outliers 

and removed these data from the background data set for the following reasons: 

 Following stabilization of field parameters, the field staff member collecting the 
groundwater sample noted that groundwater turned orange and turbidity spiked to over 
1000 NTU just as they were beginning to collect the groundwater sample; 

 Statistical testing, including the Dixon outlier test, identified three of the parameters as 
outliers; 

 Several metal concentrations were an order of magnitude higher than previous sample 
round concentrations; 

 The analytical results for several metals that were historically non-detect (i.e., below 
laboratory reporting limits) were detected at concentrations above the laboratory method 
detection limit at estimated concentrations (i.e., J-flag designation by lab); and 

 Trend charts indicate that the August 2017 analytical results from GAMW-20 were 
inconsistent with other background results. 

To confirm that the August 2017 analytical results from the groundwater sample collected from GAMW-20 

were outliers, Golder collected a confirmation sample in October 2017.  The October 2017 analytical results 

were consistent with historical results and confirm that the August 2017 analytical results were anomalous. 

Golder identified the beryllium result from the groundwater sample collected from background monitoring 

well GAMW-20 in July 2016 as an outlier and removed this datum from the background data set for the 

following reasons: 

 Statistical testing, including the Dixon outlier test, identified beryllium as an outlier; 

 Trend charts indicated that the beryllium concentration detected during the July 2016 
monitoring event was inconsistent with concentrations detected in other background 
monitoring wells; and 

 The elevated beryllium concentration is the only detection of beryllium recorded in the 
background wells. 
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Golder identified the cobalt result from the groundwater sample collected from background monitoring well 

GAMW-25 in November 2016 as an outlier and removed this datum from the background data set for the 

following reasons: 

 Trend charts indicated that the cobalt concentration detected during the November 2016 
monitoring event was inconsistent with concentrations detected in other background 
monitoring wells; and 

 The elevated cobalt concentration may be attributable to well construction activities (i.e., 
November 2016 results represented the first monitoring event). 

Golder evaluated the background data for trends using Sanitas™ software.  Golder will continue to 

monitor these trends and if this Unit enters assessment monitoring, detrending routines will be 

performed before using this data to calculate groundwater protection standards. 

 Calcium concentrations detected in groundwater samples from well GAMW-25B show a 
downward trend; 

 Chloride concentrations detected in groundwater samples from well GAMW-20 show an 
upward trend; 

 Lead concentrations detected in groundwater samples from well GAMW-24B show a 
downward trend; and 

 Radium-228 concentrations detected in groundwater samples from well GAMW-20 show a 
downward trend. 

2.5 Detection Monitoring 

Golder performed the first Detection Monitoring event in October 2017, followed by calculations and data 

analysis in January 2018.  Groundwater samples were collected at all background and downgradient 

monitoring well locations and analyzed for 40 CFR Part 257 Appendix III constituents per 40 CFR §257.94.  

Following receipt and validation of laboratory results, Golder evaluated the results of the first Detection 

Monitoring sampling event to determine the concentration of Appendix III constituents relative to facility 

background concentrations.  Using Sanitas™ software, Golder pooled the background data to calculate 

prediction limits and compared the October 2017 results to the calculated prediction limits to determine 

statistically significant increases (SSIs).  The SSIs are summarized in the table below by downgradient 

monitoring well and constituent.  Although not required under the CCR Final Rule, this 2017 Annual Report 

provides the results of statistical analyses completed in early 2018.  Based on these results, in 2018 

NIPSCO will complete an alternative source demonstration (ASD) or establish an Assessment Monitoring 

program. 
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Monitoring Well ID Boron Calcium Chloride Fluoride Sulfate pH Total Dissolved Solids 

GAMW-21        

GAMW-21B X X X  X  X 

GAMW-22        

GAMW-22B X X X  X  X 

GAMW-23 X X   X X X 

GAMW-23B X X X  X X X 

GAMW-26    X    

GAMW-26B  X   X  X 

GAMW-27 X X   X  X 

GAMW-27B X X X  X  X 

GAMW-28 X X   X  X 

GAMW-28B X X X  X  X 

“X” represents a SSI 
 
 

2.6 Problems Encountered and Follow-On Corrective Actions  

No problems were encountered in calendar years 2016 and 2017. 
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3.0 KEY ACTIVITIES PROJECTED FOR 2018 

During calendar year 2018, NIPSCO anticipates conducting the following key CCR groundwater monitoring 

activities for Schahfer Landfill Phases V and VI: 

 Complete an alternative source demonstration or establish an Assessment Monitoring 
program; 

 Prepare and submit the appropriate notifications according to the CCR Rule; 

 Continue sampling background and downgradient monitoring wells per CCR requirements; 
and, 

 Inspect and maintain monitoring system including wells, pumps, and equipment. 
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