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1.0 Introduction 
Otter Tail Power Company (OTP) operates the Big Stone Plant (Big Stone), located near Big Stone City, 
South Dakota. Big Stone is a coal-fired electrical generating plant, operation of which results in coal 
combustion residuals (CCR) as a by-product. Management of CCR from plant operations includes placing 
CCR in an on-site landfill, referred to as the Ash Disposal Area (ADA). The ADA is required to comply with 
the provisions of the US Environmental Protection Agency (EPA) CCR Rule (40 CFR Parts 257 and 261 
Disposal of Coal Combustion Residuals from Electric Utilities) for existing CCR landfills. The location of the 
ADA is shown on Figure 1. 

This 2019 Annual Groundwater Monitoring and Corrective Action Report (Annual Report) describes the 
monitoring program and results for the ADA at Big Stone. The ADA is currently in detection monitoring as 
described by §257.94 of the CCR Rule for all wells and constituents. 

1.1 Purpose 
As stated in Section §257.90(e), the purpose of the Annual Groundwater Monitoring and Corrective Action 
Report (Annual Report) is to: 

 Document the status of monitoring and corrective action program for the CCR unit 
 Summarize key actions completed 
 Describe any problems encountered 
 Discuss actions to resolve the problems 
 Highlight key activities for the upcoming year 

1.2 Status of the Groundwater Monitoring and Corrective Action 
Program 

Baseline monitoring was completed in 2017, as documented in the 2017 Annual Groundwater Monitoring 
and Corrective Action Report, Ash Disposal Area (Barr, 2018). The detection monitoring program, which is 
the evaluation of groundwater monitoring data for statistically significant increases over background 
levels for the constituents listed in Appendix III to the CCR Rule, began on October 17, 2017 and 
continued through 2019. 

1.3 CCR Rule Requirements 
This Annual Report has been prepared in accordance with the requirements of §257.90(e) of the CCR Rule, 
as outlined in the following Table 1. 
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Table 1 CCR Rule Requirements 

CCR Rule Reference Content Required in Report Location 

§257.90(e)(1) 
Map showing the CCR unit and all 
monitoring wells that are part of the 
groundwater monitoring system 

Section 2.1.1 Documentation; see Figure 1  

§257.90(e)(2) Discuss any new or decommissioned 
monitoring wells Section 2.1.2 Changes to Monitoring System 

§257.90(e)(3) 
Provide the number and date groundwater 
samples were collected, and the 
monitoring (i.e., detection or assessment) 

Section 2.2 Monitoring and Analytical 
Results  

§257.90(e)(4) Discuss any transition between monitoring 
programs Section 2.4 Key Activities for Upcoming Year 

§257.90(e)(5) Other information specified in §257.90 
through §257.98 Other information not required in this report 
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2.0 Groundwater Monitoring and Corrective Action 
Program 

This section documents the status of the groundwater monitoring and corrective action program for the 
ADA for 2019. The groundwater monitoring system is described in Section 2.1, the monitoring and 
analytical results are described in Section 2.2, key actions completed and problems encountered are 
described in Section 2.3, and key activities planned for 2020 are described in Section 2.4. 

2.1 Groundwater Monitoring System 
2.1.1 Documentation 
Figure 1 shows an aerial image of the ADA and all upgradient (background) and downgradient monitoring 
wells, including the well identification numbers, that are part of the groundwater monitoring system, as 
required by §257.90(e)(1). Further details on the monitoring system and the ADA monitoring wells can be 
found in the Groundwater Monitoring System Report, Big Stone Plant Ash Disposal Area (Barr, 2016) on 
the website maintained by OTP for Big Stone.  

2.1.2 Changes to Monitoring System 
The groundwater monitoring system was unchanged in 2019.  

2.2 Monitoring and Analytical Results  
Groundwater samples were collected from monitoring wells H2OX, H4OX, H6, H8, and H9 during two 
semiannual sampling events. Background monitoring well H3OX was sampled in fall 2019 but was not 
sampled in spring 2019 due to concerns for worker safety. Slippery conditions restricted access to 
monitoring well H3OX, which prompted a worker safety concern and the monitoring well was not 
sampled. A total of 11 groundwater samples were collected and analyzed for the constituents listed in 
Appendix III (Part 257) in 2019 under the detection monitoring program, consistent with the requirements 
of §257.94(c). Dates of sampling are reported on the field data sheets and analytical laboratory reports are 
presented in Appendix A. 

Sampling for the fall 2018 monitoring event was conducted on November 6, 2018, and results are 
included in the 2018 Annual Report (Barr, 2019). Analytical assessment of the results in 2019 indicated 
elevated concentrations of fluoride at monitoring well H8. Therefore, resampling of fluoride at monitoring 
well H8 was conducted on February 1, 2019, to verify the analytical results. Based on the results of the 
resampling, the fluoride SSI was verified on February 11, 2019. An alternative source demonstration (ASD) 
successfully showed that measurement uncertainty in the analytical results caused the fluoride SSI. The 
written ASD is provided in Appendix B. 
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2.3 Key Actions Completed/Problems Encountered 
The following key actions were completed for the groundwater monitoring program during 2019: 

 Completed semiannual groundwater sampling under the detection monitoring program. 

 Background monitoring well H3OX was sampled in fall 2019 but could not be sampled in spring 
2019. The monitoring well was not sampled in spring 2019 because the monitoring well could not 
be accessed due to concerns for worker safety.  

 Determined, pursuant to §257.93(h), that a statistically significant increase over background levels 
occurred for fluoride at downgradient monitoring well H8 during the fall 2018 detection 
monitoring sampling event. Evaluation of the analytical results determined that measurement 
uncertainty caused the SSI, forming the basis of an ASD under §257.94(e)(2). Because a successful 
ASD was completed, the CCR unit can continue in the detection monitoring program as described 
under §257.94(e)(2). The written ASD is provided in Appendix B.  

 Determined, pursuant to §257.93(h), that a statistically significant increase over background levels 
did not occur for any of the constituents listed in Appendix III at any downgradient monitoring 
well during the 2019 detection monitoring sampling events. 

Problems other than sampling H3OX were not encountered during the reporting period. 

2.4 Key Activities for Upcoming Year 
The following key groundwater monitoring program activities are planned for 2020: 

 Continue the detection monitoring program in accordance with the CCR Rule. 

 Evaluate analytical results from the 2020 semiannual detection monitoring events for statistically 
significant increases (SSIs) according to the CCR Groundwater Sampling and Analysis Plan 
(Carlson McCain, 2017). 
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Technical Memorandum 

To: Josh Hollen, Otter Tail Power Company 
From: Paul Swenson 
Subject: Big Stone Plant, Ash Disposal Area: Coal Combustion Residuals Alternative Source 

Demonstration 
Date: March 14, 2019 
Project: 41251005.05 CR19 001 

Introduction 
Otter Tail Power Company’s (OTP) Big Stone Plant near Big Stone City, SD, has implemented a Detection 
Monitoring Program in accordance with the U.S. Environmental Protection Agency (EPA) Coal Combustion 
Residuals (CCR) Rule (40 CFR Parts 257 and 261). As part of the Detection Monitoring Program, a 
statistically significant increase (SSI) in fluoride concentration was identified at Ash Disposal Area 
monitoring well H8 during the fall 2018 event.  

Sampling for the monitoring event was conducted on November 6, 2018. The laboratory data received 
from OTP’s laboratory (Minnesota Valley Testing Laboratories, Inc. (MVTL)) were reviewed and deemed 
acceptable on January 11, 2019. The analytical results indicated a potential SSI for fluoride at monitoring 
well H8, so resampling was conducted on February 1, 2019, to verify the analytical results. Based on the 
results of the resampling, the fluoride SSI was verified on February 11, 2019, with the determination of the 
SSI communicated to you by email from Justin Soberaski on that date. The SSI determination occurred 
within 90 days after completing the fall 2018 sampling and analysis, as required by the CCR Rule (§257.93 
(h)(2)). 

Purpose 
This memorandum was prepared to provide written documentation of an alternative source 
demonstration (ASD) and certification of accuracy as described in the CCR Rule (§257.94 (e)(2)). 

Statistical Significant Increases  
The intrawell prediction limit (PL) for fluoride for monitoring well H8 is 0.63 mg/L. The concentration 
measured in monitoring well H8 during the fall 2018 detection monitoring event was 0.69 mg/L. The 
verification resample concentration was 0.66 mg/L, which is above the background intrawell PL. 

Rule Requirements  
The requirements for written documentation and certification of accuracy for an ASD are included in 
§257.94(e)(2): 
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The owner or 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 to include obtaining a certification from a 
qualified professional engineer verifying the accuracy of the information in the report.  

Laboratory Methods 
 Hypothesis: The “error in analysis” supports an ASD for fluoride at monitoring well H8. The 

“error” in this context refers to uncertainty of the monitoring results, not a mistake in analysis.  

 Analysis: Analysis included evaluating laboratory measurement methods for measurement 
uncertainty, and comparing the reported fluoride resample concentration and the background PL 
to determine if they were distinguishable within the calculated measurement uncertainty. The two 
values would be considered not distinguishable if the PL falls within the analytical method 
measurement uncertainty associated with the measured fluoride concentration. 

Barr requested that MVTL calculate the measurement uncertainty associated with the fluoride 
verification resample concentration. MVTL’s standard operating procedure for method uncertainty 
is to use results from a laboratory calibration standard for multiple calibration results, and then to 
calculate two standard deviations, representing a 95% confidence interval, in percent recovery of 
the calibration standard. The calculation incorporated the results of the 20 most recent fluoride 
calibration verification check standards, up to and including the standard measured on the same 
day as the verification resample. The calibration check standard used for the calculation (0.2 mg/L) 
was the concentration closest to that measured in the verification resample, accounting for any 
dilution. 

Result: MVTL calculated a measurement uncertainty of 10.33% for the fluoride resample. Based 
on the resample result of 0.66 mg/L, the lower and upper confidence interval were calculated by 
MVTL at 0.59 mg/L and 0.73 mg/L, respectively. Figure 1 shows the resample result of 0.66 mg/L 
with the measurement uncertainty (black error bar). The lower threshold of measurement 
uncertainty of 0.59 mg/L is below the intrawell PL of 0.63 mg/L. Therefore, the PL falls within the 
analytical method uncertainty associated with the measured fluoride concentration and the two 
values are not distinguishable.  
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