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Executive Summary  

This summary provides an overview of the Groundwater Monitoring & Corrective Action Program status 

as required by 40 CFR 257.90(e)(6). On November 3, 2022, the CCR unit transitioned to an assessment 

monitoring program, as required by §257.94(e). At the end of the 2024 annual reporting period, an 

assessment monitoring program as described in §257.95 was ongoing at the CCR unit.  

Statistical analysis of Appendix III parameters for the May 2024 monitoring data identified SSIs for the 

following: pH at S-10R and total dissolved solids (TDS) at S-13. Analysis of the Appendix IV parameters 

resulted in no exceedances of groundwater protection standards. 

Statistical analysis of Appendix III parameters for the October 2024 monitoring data identified SSIs for the 

following: Calcium at S-10R and TDS at S-13. Analysis of the Appendix IV parameters resulted in no 

exceedances of groundwater protection standards. 

As a result, corrective and remedial measures were not required as described in §257.96, 257.97, and 

257.98. 
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1 Introduction  

Otter Tail Power Company (OTP) operated the Hoot Lake Generating Plant (Hoot Lake), located in 

Fergus Falls, Minnesota. Hoot Lake was a coal-fired electrical generating plant, the operation of which 

resulted in coal combustion residuals (CCR) as a by-product. Hoot Lake stopped burning coal on May 27, 

2021. Management of CCR from plant operations included placing CCR in an on-site landfill, referred to 

as the Ash Landfill. The Ash Landfill 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 Ash Landfill is shown on  

Figure 1. The last phase of final cover construction was completed in 2023. A Construction Certification 

Report (Carlson-McCain) documenting the construction was submitted to the Minnesota Pollution Control 

Agency (MPCA) on November 20, 2023. The Ash Landfill entered post-closure care on January 11, 2024. 

This 2024 Annual Groundwater Monitoring and Corrective Action Report (Annual Report) describes the 

monitoring program and results for the Ash Landfill at Hoot Lake. The Ash Landfill is currently in 

assessment monitoring, as described in §257.95 of the CCR Rule. 

1.1 Purpose 

As stated in Section §257.90(e), the purpose of the 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). Evaluation of groundwater monitoring data 

for SSIs over background levels for the constituents listed in Appendix III to the CCR Rule, began on 

October 17, 2017, and continued until November 2, 2022. Statistically significant increases (SSIs) over 

background were determined for the spring 2022 monitoring event for calcium, sulfate, and total dissolved 

solids at monitoring well S-3A-R. As a result, the CCR unit transitioned to assessment monitoring on 

November 2, 2022 (Section 2.3). At the end of 2024, the assessment monitoring program was ongoing. 

The initial groundwater sampling event (§257.95(b)) under the assessment monitoring program was 

conducted on November 17, 2022. All constituents listed in Appendix III and Appendix IV to the CCR Rule 

were sampled in 2024 on May 2, October 1, and October 22. Groundwater protection standards (GWPS) 

were established for all Appendix IV constituents as described in the Statistical Analysis Plan, Appendix B 

of the CCR Groundwater Sampling and Analysis Plan (Carlson McCain, 2017). Corrective and remedial 

measures were not required as described in §257.96, 257.97, and 257.98. 
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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. 

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 

Not applicable – no wells were installed or 
decommissioned 

§257.90(e)(3) 

All monitoring data obtained under §257.90 
through §257.98; provide the number and date 
groundwater samples were collected, and the 
monitoring (i.e., detection or assessment) 

• Section 2.2 Monitoring and Analytical 

Results; Figure 1 

• Figure 2,  

• Figure 3, Appendices  

§257.90(e)(4) Discuss any transition between monitoring 
programs 

• Section 2.3 Monitoring 

§257.90(e)(5) Other information specified in §257.90 through 
§257.98 

• Throughout report 

§257.90(e)(6) Overview at beginning of annual report • Executive Summary 
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2 Groundwater Monitoring and Corrective Action Program  

This section documents the status of the groundwater monitoring and corrective action program for the 

Ash Landfill for 2024. 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 2.4, and key activities planned for 2025 are described in Section 2.5. 

2.1 Groundwater Monitoring System  

2.1.1 Documentation  

Figure 1 shows an aerial image of the Ash Landfill 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 Ash Landfill 

monitoring wells can be found in the Groundwater Monitoring System Report (Barr, 2016). 

2.1.2 Changes to Monitoring System  

The groundwater monitoring system was unchanged in 2024. 

2.2  Monitoring and Analytical Results  

Groundwater samples were collected from monitoring wells S-51, S-52, S-10R, S-13, S-14R, and S-3A-R 

during two semiannual assessment monitoring sampling events in 2024 (Table 2). Monitoring well S-2A 

did not have sufficient volume to sample during any semiannual sampling events in 2024. A total of 

twelve groundwater samples were collected and analyzed for the constituents listed in Appendix III and 

Appendix IV (Part 257) in 2024 under the assessment monitoring program, consistent with the 

requirements of §257.95(b). Dates of sampling are reported on the field data sheets, and analytical 

laboratory reports are presented in Appendix A. Results are summarized in Table 3. Groundwater flow 

data, as required by §257.93(c), are presented in Figure 2 and Figure 3. 

2.3 Monitoring Program Status  

The Ash Landfill transitioned to assessment monitoring from detection monitoring on November 2, 2022. 

Two semiannual assessment monitoring events occurred during 2024. The landfill remains under 

assessment monitoring at the end of 2024.    
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Table 2 2024 Groundwater Sampling Summary 

Monitoring Location May 2024 
Semiannual Sampling 

October 2024 
Semiannual Sampling 

Date May 2, 2024 October 1 and 22, 2024 

S-51 (background) • Appendix III & IV • Appendix III & IV 

S-52 (background) 
• Appendix III & IV • Appendix III & IV 

S-10R 
• Appendix III & IV • Appendix III & IV 

S-13 
• Appendix III & IV • Appendix III & IV 

S-14R 
• Appendix III & IV • Appendix III & IV 

S-2A • Insufficient volume • Water level only (insufficient volume) 

S-3A-R • Appendix III & IV • Appendix III & IV 

Number of Samples • 6 • 6 

 

2.4 Key Actions Completed/Problems Encountered 

The following key actions were completed for the groundwater monitoring program during 2024: 

• Completed semiannual groundwater sampling under the assessment monitoring program during 

May and October 2024 in accordance with the CCR Rule. 

The following problems were encountered, and the following actions were taken to resolve them: 

• Monitoring well S-2A yielded insufficient water volume for sampling during all assessment 

monitoring events in 2024. Water levels at S-2A were below the screened interval for three of the 

last four sampling events; however, four other wells are present downgradient of the Ash Landfill, 

so no additional monitoring system modifications are recommended at this time.  

2.5 Key Activities for the Upcoming Year 

The following key groundwater monitoring program activities are planned for 2025: 

• Continue the assessment monitoring program in accordance with the CCR Rule. 

• Evaluate sampling efforts and results at monitoring well S-2A. If sampling efforts are 

unsuccessful, evaluate the monitoring well network to determine whether monitoring well S-2A 

can be removed from the monitoring program while retaining continued compliance with §257.91. 
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 Table 3

Groundwater Analytical Data Summary

Hoot Lake Station

Otter Tail Power Company

S-10R S-10R S-13 S-13 S-14R S-14R S-3A-R

5/02/2024 10/01/2024 5/02/2024 10/01/2024 5/02/2024 10/22/2024 5/02/2024

N N N N N N N

Parameter Units

Appendix III

Boron, Total mg/l < 0.1 U < 0.1 U < 0.1 U 0.110 < 0.1 U < 0.1 U 0.137

Calcium, Total mg/l 107.0 148.0 111.0 123.0 103.0 112.0 104.0

Chloride mg/l 12.3 10.1 6.8 7.4 4.5 4.1 12.9

Fluoride mg/l 0.190 0.160 0.220 0.210 0.230 0.210 0.190

pH, Field pH units 7.46 7.30 7.22 7.26 7.44 6.85 7.42

Solids, total dissolved mg/l 520 506 549 583 491 479 543

Sulfate, as SO4 mg/l 106 66.7 81.1 91.9 80.0 69.8 118

Appendix IV

Antimony, Total mg/l < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

Arsenic, Total mg/l 0.00708 0.0208 < 0.0005 U < 0.0005 U 0.00268 0.00336 < 0.0005 U

Barium, Total mg/l 0.097 0.191 0.053 0.083 0.045 0.048 0.037

Beryllium, Total mg/l < 0.00005 U 0.00015 < 0.00005 U < 0.00005 U < 0.00005 U < 0.00005 U < 0.00005 U

Cadmium, Total mg/l < 0.0001 U 0.00012 < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U

Chromium, Total mg/l 0.00088 0.0115 < 0.0005 U < 0.0005 U < 0.0005 U < 0.01 U < 0.0005 U

Cobalt, Total mg/l < 0.005 U 0.007 < 0.005 U < 0.005 U < 0.005 U < 0.005 U < 0.005 U

Lead, Total mg/l < 0.0005 U 0.00446 < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

Lithium, Total mg/l 0.020 0.025 0.025 0.026 0.027 0.029 < 0.02 U

Mercury, Total mg/l < 0.000005 U 0.000011 < 0.000005 U < 0.000005 U < 0.000005 U < 0.000005 U < 0.000005 U

Molybdenum, Total mg/l 0.00199 0.00118 0.00132 0.00120 0.00244 0.00255 0.00184

Selenium, Total mg/l < 0.0005 U 0.00155 0.00098 0.00095 < 0.0005 U < 0.0005 U 0.00278

Thallium, Total mg/l < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U

Radium 226 pCi/l 0.553 +/- 0.309 0.760 +/- 0.370 0.413 +/- 0.256 0.197 +/- 0.256 ND 0.465 +/- 0.263 0.297 +/- 0.282 ND 0.967 +/- 0.366

Radium 228 pCi/l 0.978 +/- 0.289 2.90 +/- 0.450 0.203 +/- 0.346 ND 1.14 +/- 0.353 UB 1.24 +/- 0.249 1.13 +/- 0.531 0.190 +/- 0.308 ND

Radium, combined (226+228)

[Barr Calculation]
pCi/l 1.531 +/- 0.423 3.66 +/- 0.583 0.616 +/- 0.430 q 0.197 +/- 0.256 ND 1.705 +/- 0.362 1.43 +/- 0.601 q 1.157 +/- 0.478 q

Other

Groundwater elevation, Field ft amsl 1209.28 1210.36 1210.8 1211.67 1201.81 1201.57 1203.11

N Sample Type: Normal Detection Monitoring

FB Sample Type: Field Blank

ND The analyte was analyzed for, but was not detected.

q The combined radium result includes both detected and not detected values.

U The analyte was analyzed for, but was not detected.

UB The analyte was detected in one of the associated laboratory, equipment, 

field or trip blank samples and is considered non-detect at the concentration reported by the laboratory.

Location

Date

Sample Type
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 Table 3

Groundwater Analytical Data Summary

Hoot Lake Station

Otter Tail Power Company

Parameter Units

Appendix III

Boron, Total mg/l

Calcium, Total mg/l

Chloride mg/l

Fluoride mg/l

pH, Field pH units

Solids, total dissolved mg/l

Sulfate, as SO4 mg/l

Appendix IV

Antimony, Total mg/l

Arsenic, Total mg/l

Barium, Total mg/l

Beryllium, Total mg/l

Cadmium, Total mg/l

Chromium, Total mg/l

Cobalt, Total mg/l

Lead, Total mg/l

Lithium, Total mg/l

Mercury, Total mg/l

Molybdenum, Total mg/l

Selenium, Total mg/l

Thallium, Total mg/l

Radium 226 pCi/l

Radium 228 pCi/l

Radium, combined (226+228)

[Barr Calculation]
pCi/l

Other

Groundwater elevation, Field ft amsl

Location

Date

Sample Type

S-3A-R S-51 S-51 S-52 S-52 QC

10/01/2024 5/02/2024 10/01/2024 5/02/2024 10/01/2024 10/01/2024

N N N N N FB

0.115 0.187 0.212 < 0.1 U < 0.1 U < 0.1 U

106.0 79.20 81.30 99.00 99.40 < 0.5 U

12.3 7.7 8.1 14.6 14.5 < 3 U

0.180 0.240 0.240 0.200 0.190 < 0.02 U

7.21 7.38 6.42 7.31 6.08 --

531 444 456 457 459 < 10 U

92.2 51.9 52.1 66.1 59.5 < 5 U

< 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

< 0.0005 U < 0.0005 U 0.00059 0.00180 0.00177 < 0.0005 U

0.038 0.055 0.060 0.104 0.107 < 0.005 U

< 0.00005 U < 0.00005 U < 0.00005 U < 0.00005 U < 0.00005 U < 0.00005 U

< 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U

< 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

< 0.005 U < 0.005 U < 0.005 U < 0.005 U < 0.005 U < 0.005 U

< 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

< 0.02 U < 0.02 U < 0.02 U 0.020 < 0.02 U < 0.02 U

< 0.000005 U < 0.000005 U < 0.000005 U < 0.000005 U < 0.000005 U < 0.000005 U

0.00174 0.00260 0.00191 0.00187 0.00176 < 0.0005 U

0.00256 0.00074 < 0.0005 U < 0.0005 U < 0.0005 U < 0.0005 U

< 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U < 0.0001 U

0.0234 +/- 0.178 ND 0.346 +/- 0.249 0.0627 +/- 0.257 ND 0.201 +/- 0.225 ND 0.0841 +/- 0.233 ND 0.0912 +/- 0.196 ND

0.374 +/- 0.238 ND 0.0923 +/- 0.357 ND 1.08 +/- 0.337 UB 0.746 +/- 0.275 1.06 +/- 0.380 UB 0.585 +/- 0.285

0.397 +/- 0.297 ND 0.438 +/- 0.435 q 0.0627 +/- 0.257 ND 0.947 +/- 0.355 q 0.0841 +/- 0.233 ND 0.676 +/- 0.346 q

1203.14 1236.6 1239.41 1215.78 1217.26 --

N Sample Type: Normal Detection Monitoring

FB Sample Type: Field Blank

ND The analyte was analyzed for, but was not detected.

q The combined radium result includes both detected and not detected values.

U The analyte was analyzed for, but was not detected.

UB The analyte was detected in one of the associated laboratory, equipment, 

field or trip blank samples and is considered non-detect at the concentration reported by the laboratory.
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 Table 4

Appendix III Background Concentrations and Appendix IV Groundwater Protection Standards (GWPS)

Hoot Lake Station

Otter Tail Power Company

Parameter Units Background

Boron mg/L 0.26

Calcium mg/L 127

Chloride mg/L 19.2

Fluoride mg/L 0.48

pH units 6.4 - 7.4

Sulfate mg/L 84.3

Total Dissolved Solids mg/L 520

Parameter Units GWPS

Antimony µg/L 6

Arsenic µg/L 10

Barium µg/L 2000

Beryllium µg/L 4

Cadmium µg/L 5

Chromium µg/L 100

Cobalt µg/L 6

Fluoride mg/L 4

Lead µg/L 15

Lithium µg/L 40

Mercury µg/L 2

Molybdenum µg/L 100

Radium pCi/L 5.8

Selenium µg/L 50

Thallium µg/L 2

Page 1 of 1
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FIGURE 1

CCR Groundwater Monitoring
System Location

Hoot Lake Ash Landfill
Otter Tail Power Company

Fergus Falls, MN

Otter  Tai l  R
iver

S-1

S-11

S-2A

S-13

S-14-R

S-10-R

S-3A-R

S-52
S-51

Downgradient Monitoring
Well

Upgradient Monitoring
Well

Water Level Only Well

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels
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FIGURE 2

May 2024
Groundwater Contours
Hoot Lake Ash Landfill

Otter Tail Power Company
Fergus Falls, MN

Otter  Tai l  R
iver
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S-2A
Dry

S-51*
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120
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S-14-R
1201.81
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1209.28

S-3A-R
1203.11

S-52
1215.78'

Downgradient Monitoring
Well

Upgradient Monitoring
Well

Water Level Only Well

May 2024 Groundwater
Contour (ft MSL)

Groundwater Flow
Direction

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels

Note:
Groundwater elevations measured
on May 2, 2024.

* Water level not included in contouring.
Indicates level of intermediate aquifer.
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FIGURE 3

October 2024
Groundwater Contours
Hoot Lake Ash Landfill

Otter Tail Power Company
Fergus Falls, MN
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Note:
Groundwater elevations measured
on October 22, 2024.

* Water level not included in contouring.
Indicates level of intermediate aquifer.
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Appendix A 

Field and Laboratory Reports 

  









































































































































































































































 

 

Appendix B 

Groundwater Flow Rate Calculation 

 
 

 

 



Hoot Lake Ash Disposal Facility Groundwater Velocity Calculation
Sampling Date

Upgradient (S-52)
Top of Casing Elevation 1286.62 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 69.36 ft below TOC
Water Level Elevation 1217.26 ft amsl

Downgradient (S-2A)
Top of Casing Elevation 1272.90 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 78.00 ft below TOC
Water Level Elevation 1194.90 ft amsl

2.30E-03 cm/s Groundwater Monitoring System Report (Barr, 2016)
6.52E+00 ft/day

porosity (n) 0.25 Groundwater Monitoring System Report (Barr, 2016)
horizontal distance 1131 ft
WL elevation difference 22.36 ft
gradient (i) 0.020 ft/ft
linear velocity (V) 0.5156 ft/day
V 188.3 ft/yr

10/1/2024

horizontal hydraulic 
conductivity (Kh)

1 of 1
12/30/2024

\\barr.com\projects\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2024\Hoot GW flow 
rate.xlsx



Hoot Lake Ash Disposal Facility Groundwater Velocity Calculation
Sampling Date

Upgradient (S-52)
Top of Casing Elevation 1286.62 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 70.84 ft below TOC
Water Level Elevation 1215.78 ft amsl

Downgradient (S-14R)
Top of Casing Elevation 1280.61 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 78.80 ft below TOC
Water Level Elevation 1201.81 ft amsl

2.30E-03 cm/s Groundwater Monitoring System Report (Barr, 2016)
6.52E+00 ft/day

porosity (n) 0.25 Groundwater Monitoring System Report (Barr, 2016)
horizontal distance 1240 ft
WL elevation difference 13.97 ft
gradient (i) 0.011 ft/ft
linear velocity (V) 0.2938 ft/day
V 107.3 ft/yr

horizontal hydraulic 
conductivity (Kh)

5/2/2024

1 of 1
1/14/2025

P:\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2024\Hoot GW flow rate.xlsx


