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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). The CCR unit operated under the detection monitoring program 

described in §257.94 at the start of the 2022 annual reporting period. The monitoring program identified 

statistically significant increases (SSIs) over background for calcium, sulfate, and total dissolved solids at 

monitoring well S-3A-R during the spring 2022 detection monitoring event. On November 3, 2022, the 

CCR unit transitioned to an assessment monitoring program, as required by §257.94(e). At the end of the 

2022 annual reporting period, the CCR unit was operating under the assessment monitoring program as 

described in §257.95. Corrective actions have not been implemented. 
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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. 

This 2022 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 by §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 2022, the assessment monitoring program 

was ongoing. Corrective actions have not been implemented. 

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 

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; Table 3, 

Figure 2, Figure 3, Figure 4, 

Appendices  

§257.90(e)(4) Discuss any transition between monitoring programs 
Section 2.3 Transition to 

Assessment 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 2022. 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 2023 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 2022. 

2.2 Monitoring and Analytical Results 

Groundwater samples (Table 2) were collected from monitoring wells S-51, S-52, S-10R, S-13, S-14R, and 

S-3A-R during two semiannual sampling events and from monitoring well S-2A during one spring 

semiannual sampling event. Groundwater samples were collected from monitoring wells S-51 and S-3A-R 

during one verification resampling event. A total of nine groundwater samples were collected and 

analyzed for the constituents listed in appendix III (Part 257) in 2022 under the detection monitoring 

program, consistent with the requirements of §257.94(c). A total of six groundwater samples were 

collected and analyzed for the constituents listed in appendix IV (Part 257) in 2022 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, 

Figure 3, Figure 4, and Appendix B. 

2.3 Transition to Assessment Monitoring 

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

triggered by SSIs over background for calcium, sulfate, and total dissolved solids at monitoring well 

S-3A-R. 
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Table 2 2022 Groundwater Sampling Summary 

Monitoring Location Spring 2022 Sampling Verification Resampling Fall 2022 Sampling 

Date May 3, 2022 June 23, 2022 November 17, 2022 

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

S-52 (background) Appendix III Water level only Appendix IV 

S-10R Appendix III Water level only Appendix IV 

S-13 Appendix III Water level only Appendix IV 

S-14R Appendix III Water level only Appendix IV 

S-2A Appendix III Water level only 
Water level only 

(insufficient volume) 

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

Number of Samples 7 2 6 

 

2.4 Key Actions Completed/Problems Encountered 

The following key actions were completed for the groundwater monitoring program during 2022: 

• Completed semiannual groundwater sampling under the detection monitoring program during 

spring 2022. 

• Determined, pursuant to §257.93(h), that an SSI over background levels occurred for three of the 

constituents listed in appendix III at downgradient monitoring well S-3A-R during the spring 2022 

detection monitoring sampling event. Statistical analysis was conducted according to the 

Statistical Analysis Plan, Appendix B of the CCR Groundwater Sampling and Analysis Plan (Carlson 

McCain, 2017). 

• Transitioned to assessment monitoring program for the fall 2022 monitoring event. 

• Completed initial groundwater sampling (§257.95(b)) under the assessment monitoring program. 

At the end of 2022, final analytical results from the initial assessment monitoring groundwater 

sampling event were pending and will be included in the 2023 Annual Report. 

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 the fall 2022 

assessment monitoring event. Water level and volume at S-2A will be reassessed during the next 

sampling event required under §257.95(d), and changes to the monitoring system will be 

undertaken if needed. 
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2.5 Key Activities for the Upcoming Year 

The following key groundwater monitoring program activities are planned for 2023: 

• Resample all wells for the constituents listed in appendix III and for those constituents in 

appendix IV that were detected during the fall 2022 initial assessment monitoring program 

sampling event, as per §257.95(d)(1). 

• Establish groundwater protection standards for constituents in appendix IV. 

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

• Evaluate hydrogeologic conditions at monitoring well S-2A to determine whether monitoring 

system changes are needed for continued compliance with §257.91. 

 



 Table 3
Groundwater Analytical Data Summary

Hoot Lake Station
Otter Tail Power Company

S-10R S-13 S-14R S-2A S-3A-R S-3A-R S-51 S-51 S-52
5/03/2022 5/03/2022 5/03/2022 5/03/2022 5/03/2022 6/23/2022 5/03/2022 6/23/2022 5/03/2022

N N N N N Resample N Resample N

Parameter Analysis
Location Units

Appendix III
Boron, total Lab mg/l < 0.1 U < 0.1 U < 0.1 U 0.186 0.248 0.241 0.135 0.141 < 0.1
Calcium, total Lab mg/l 115.0 122.0 111.0 143.0 142.0 137.0 103.0 108.0 104.0
Chloride Lab mg/l 11.0 8.0 3.9 3.4 9.5 10.7 13.1 13.5 14.3
Fluoride Lab mg/l 0.180 0.210 0.240 0.240 0.190 0.200 0.240 0.230 0.220
pH Field pH units 6.89 7.30 7.24 6.76 7.21 7.14 6.53 7.11 6.62
Solids, total dissolved Lab mg/l 526 538 477 652 783 745 494 505 487
Sulfate, as SO4 Lab mg/l 103 107 65.4 156 233 224 62.8 69.5 68.7
Groundwater elevation Field ft amsl 1209.77 1211.21 1201.86 1197.45 1203.92 1202.81 1238.56 1238.1 1216.17

N Sample Type: Normal Detection Monitoring
U The analyte was analyzed for, but was not detected.

Location
Date

Sample Type

Page 1 of 1
1/18/2023

P:\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2022\Tables\Table 2_GW Analytical Data Summary_01092022.xlsx
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CCR GROUNDWATER
MONITORING

SYSTEM LOCATION
Hoot Lake Ash Landfill

Otter Tail Power Company
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FIGURE 1

!;N
0 100 200 300

Feet

Site Location

Downgradient
Monitoring Well

Upgradient Monitoring
Well

Water Level Only Well

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels

Imagery: USDA NAIP (2021)



Otter  Tai l  R
iver

S-1
1210.06'

S-11
1215.48'

S-51*
1238.56'

12
10

'12
08

'

1206'

1212'

120
4'

1214'

1216'

12
02

'

1200' 1 1 98'

S-2A
1197.45'

S-13
1211.21'

S-14-R
1201.86'

S-10-R
1209.77'

S-3A-R
1203.92'

S-52
1216.17'

Ba
rr

 F
oo

te
r: 

Ar
cG

IS
Pr

o 
3.

0.
3,

 2
02

3-
01

-2
4 

19
:4

5 
Fi

le
: I

:\C
lie

nt
\O

tt
er

_T
ai

l_P
ow

er
\H

oo
t_

La
ke

_P
la

nt
\W

or
k_

O
rd

er
s\

CC
R_

Co
m

pl
ia

nc
e_

23
56

10
21

\M
ap

s\
Re

po
rt

s\
20

22
 A

nn
ua

l M
on

ito
rin

g 
Re

po
rt

\2
02

2 
CC

R 
An

nu
al

 M
on

ito
rin

g 
Re

po
rt

.a
pr

x 
La

yo
ut

: F
ig

02
 M

ay
 2

02
2 

G
ro

un
dw

at
er

 C
on

to
ur

s 
U

se
r: 

M
RQ

MAY 2022
GROUNDWATER CONTOURS

Hoot Lake Ash Landfill
Otter Tail Power Company

Fergus Falls, MN

FIGURE 2

!;N
0 100 200 300

Feet

Site Location

Downgradient
Monitoring Well

Upgradient Monitoring
Well

Water Level Only Well

May 2022 Groundwater
Contour (ft MSL)

Groundwater Flow
Direction

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels

Imagery: USDA NAIP (2021)

Note:
* Water level not included in
contouring. Indicates level of
intermediate aquifer.



Otter  Tai l  R
iver

S-51*
1238.1'

1210'

1208'

1206'

120
4'

12
12

'

120
2'

12
14

'

120 0'

1216'

1 1 9 8'

S-2A
1197.46'

S-13
1211.68'

S-14-R
1202.68'

S-10-R
1210.22'

S-3A-R
1202.81'

S-52
1216.46'

Ba
rr

 F
oo

te
r: 

Ar
cG

IS
Pr

o 
3.

0.
3,

 2
02

3-
01

-2
4 

19
:3

2 
Fi

le
: I

:\C
lie

nt
\O

tt
er

_T
ai

l_P
ow

er
\H

oo
t_

La
ke

_P
la

nt
\W

or
k_

O
rd

er
s\

CC
R_

Co
m

pl
ia

nc
e_

23
56

10
21

\M
ap

s\
Re

po
rt

s\
20

22
 A

nn
ua

l M
on

ito
rin

g 
Re

po
rt

\2
02

2 
CC

R 
An

nu
al

 M
on

ito
rin

g 
Re

po
rt

.a
pr

x 
La

yo
ut

: F
ig

03
 Ju

ne
 2

02
2 

G
ro

un
dw

at
er

 C
on

to
ur

s 
U

se
r: 

M
RQ

JUNE 2022
GROUNDWATER CONTOURS

Hoot Lake Ash Landfill
Otter Tail Power Company

Fergus Falls, MN

FIGURE 3

!;N
0 100 200 300

Feet

Site Location

Downgradient
Monitoring Well

Upgradient Monitoring
Well

June 2022 Groundwater
Contour (ft MSL)

Groundwater Flow
Direction

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels

Imagery: USDA NAIP (2021)

Note:
* Water level not included in
contouring. Indicates level of
intermediate aquifer.



Otter  Tai l  R
iver

S-1
1210.65'

S-11
1215.36'

S-51*
1237.95'12

10
'

12
12

'

1208'

1206'

1214'

1204'

120
2'

1216'

12
00

'

11 98'

1 1 96 '

S-2A
1195.16'

S-13
1210.87'

S-14-R
1200.7'

S-10-R
1209.38'

S-3A-R
1202.86'

S-52
1215.82'

Ba
rr

 F
oo

te
r: 

Ar
cG

IS
Pr

o 
3.

0.
3,

 2
02

3-
01

-2
4 

19
:5

1 
Fi

le
: I

:\C
lie

nt
\O

tt
er

_T
ai

l_P
ow

er
\H

oo
t_

La
ke

_P
la

nt
\W

or
k_

O
rd

er
s\

CC
R_

Co
m

pl
ia

nc
e_

23
56

10
21

\M
ap

s\
Re

po
rt

s\
20

22
 A

nn
ua

l M
on

ito
rin

g 
Re

po
rt

\2
02

2 
CC

R 
An

nu
al

 M
on

ito
rin

g 
Re

po
rt

.a
pr

x 
La

yo
ut

: F
ig

04
 N

ov
em

be
r 2

02
2 

G
ro

un
dw

at
er

 C
on

to
ur

s 
U

se
r: 

M
RQ

NOVEMBER 2022
GROUNDWATER CONTOURS

Hoot Lake Ash Landfill
Otter Tail Power Company

Fergus Falls, MN

FIGURE 4

!;N
0 100 200 300

Feet

Site Location

Downgradient
Monitoring Well

Upgradient Monitoring
Well

Water Level Only Well

November 2022
Groundwater Contour
(ft MSL)

Groundwater Flow
Direction

Existing CCR Landfill
(IL002)

Otter Tail Power
Company Parcels

Imagery: USDA NAIP (2021)

Note:
* Water level not included in
contouring. Indicates level of
intermediate aquifer.



 

 

Appendices 

  



Appendix A 

Laboratory Reports and Field Sheets 
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MVTL 
MINNESOTA VALLEY TESTING LABORATORIES, INC. 

1126 N. Front St. New Ulm, MN 56073 - 800-782-3557 - Fax 507-359-2890 
2616 E. Broadway Ave. - Bismarck, ND 58502 - 800-279-6885 - Fax 701-258-9724 
1201 Lincoln Highway -Nevada, IA 50201 - 800-362-0855 Fax 515-382-3885 

www.mvtl.com 

MEMBER 

ACIL 

Page: 1 of 1 

Quality Control Report 

, 
Atialyte 

LCS ' 
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• ' 
LCS , ' 
Rec ' 
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% Rec ' 
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Result 
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Mahix 
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Rec , 
% 
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MSD/ 
Dup 
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MSD/ 
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Rec. 
% ' ' 

MSD/ 
Dap 
RPD 

MSD/ 
Dup 
BPD 
Limit (1 

Known 
Rec 
(%) . ' 

Known 
% Rec 
Limits 

Method - 
Blank 

Boron mg/L 1.000 97 85-115 1.00 22A31280qc 0.467 1.460 99 75-125 1.460 1.450 98 0.7 10 99 90-110 <0.1 

Calcium mg/L 50.00 94 85-115 50.0 22A31280qc 120.0 170.0 100 75-125 170.0 168.0 96 1.2 10 101 90-110 < 0.5 

Chloride mg/L 

   

6.00 22-A31807 13.5 19.4 98 86-117 19.4 19.3 97 0.5 5 101 90-110 < 0.03 

Fluoride mg/L - _ - 1.00 
1.00 

22-A30181 
22-A31807 

0.940 
0.230 

2.00 
1.26 
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75-125 
75-125 

2.00 
1.26 

1.97 
1.27 
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1.5 
0.8 

10 
10 

102 90-110 < 0.02 
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- 
- 

- 
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- 
- 

- 
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- 
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- 
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- 
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505 
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509 
2070 

- 
- 

0.8 
2.4 

7 
7 

102 85-115 < 10 

Sulfate mg/L - - - 30.0 22-A3 1807 69.5 100 102 68-132 100 99.5 100 0.5 5 102 80-120 < 0.15 
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Jeff Hoffman 

From: HoIlen, Josh <jhollen@otpco.com> •: 
Sent Monday, June 13, 2022 12:16 PM 
To: Jeff Hoffman 
Subject: Hoot Lake - CCR Resampling 

CAUTION: This email originated from outside your organization. Exercise caution when opening attachments or clicking links, 
especially from unknown senders. 

Jeff, 

We need to conduct resampling at Hoot Lake ASAP. It is CCR groundwater sampling. We need to resample S-3A-R for 
the following: 

CCR - Appendix Ill Detection Monitoring _ . _ 
eField Parametrs _ _ _ 

pH* 

* Field and Laboratory Measurements _ . 

_ 
Total Concentration Parameters Method . _ 
Boron 6010 

Calcium 6010 

5- Chloride 5M4-500 CL E 

Fluoride EPA 300 
2 pH SM 4-500 H+B-96 

3—  Sulfate ASTM D516 

4—JElisSolved Solids, Total SM 2540 6-97 

5! 

Also, bring enough bottles to sample an additional well. We may need to resample upgradient well 5-51 for the entire 
list of parameters listed above. 

And last but not least, we will need to get water levels for all the CCR wells. So a water level on the following wells as 
part of the resampling, just use your normal field sheets. 

1 



Hoot Lake Site CCR S 
Parameter Well 

List 
CCR 3 

S3AR CCR 3 
CCR 3 
-CCR 
CCR 3 
CCR -3 
CCR-3 

Well Diameter Well 
Depth (Inches) _ Elevation E 
79.63 2 
78.42 2 
55.6 _ 2 
88.3_ 
57.00 
90.19 
70.86 

851 
S52 
S1OR 
S1-3 
S14R 

1271.562 
1286.904 
1286.623 
1281.47 
1296.423 . . 
1280.61 

Note: CCR samples must be on their own COC. 

Thank you. 

es_O c  
trirrER 

POWER COMPANY 

Jaidi:Wohren 
Environmental Compliance Specialist 
Environmental Services Dept 

Phone: (218) 739-8314 

otpco.com 

11 El Ull 

  



Sampling Personnel: 

ry,5  
s?pa 

Groundwater Assessment 
• 

Site: Ottertail Power Co./Hoot Lake 

Facility ID: SW-211 

Date: 4,3 

Unique Station ID: 674671 

Sample ID: S-3A-R 

Well Condition 
Well Locked? 
Well Labeled? 
Casing Straight? 09-5 

No 
No 
No 

Protective Posts? 
State ID Tag? obi, 
Grout Seal Intact? Yes 

No  
No 

Cno  

Repairs Necessary: 

  

Well Information 

Well Depth:  Well Casing Elevation: 1271.562 

Constructed Depth: 78.42 Static Water Elevation: i26241 
Previous Static: 12r.ID  

Water Level After Sample: G:4 ,  
Measurement Method: greTwu Steel Tape  

Sampling Information 

Weather Conditions: Temp: Wind:  Sky: Paz. r-

 

Casing Diameter 2" 

Water Level Before Purge: 

Well Volume: 

68.75-

 

5--1 Gallons 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Sampling Method: Grundfos lacC; I SSO Disp. Bailer Whale Grab Other 

Dedicated Equipment et No 

Well Purged Dry? Yes Fits  

Time Purged Dry?  

Duplicate Sample? Yes cNb ID:  

Pumping Rate: 0. ar gpm 

Time Pump Began: 1032 
Time of Sampling: 05- 3 
Sample EH: t-17- 9  

@Pi ' pm 

/ pm 

Sample Appearance: General: ?jar Color Juvite._ Phase: 'par.!) Odor A 
1-• 

W 
Time pH 

Specific 
Cond. 

Temp 

°C 
D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: 

 

7 2-0 %Z. 10.16 5, ?/ 17 3 1,15 1 

 

% • 7, r-7 862 )0 , °a 5, 73 3 . < 3 S 2 

 

1663 ii ii 516 c2 /0•09 .C;53-- 6.0 5.; 3 

        

4 

        

5 

 

Stabilized? lYe No Amount Water Removed: ç) '5- Gallons 

   

Comment 

Exceptions to Frolocot 

   



No 
No 
No 

NO 

Well Condition 
Well Locked? 
Well Labeled? 
Casing Straight? 

Protective Posts? Yes  
State ID Tag? Crft) 
Grout Seal Intact? CS No 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment Site: Ottertail Power Co./Hoot Lake 

Sampling Personnel: Facility ID: SW-211 

M5 Date: 7.3-3,,n4a  

IAA( Unique Station ID: 814830 

Sample ID: S-51 

Repairs Necessary: 

Well Information 

Well Depth: 514-  (96 

Constructed Depth: 55.60 

Casing Diameter: 2" 

Water Level Before Purge: %ID 
Well Volume: 0 Gallons  

Well Casing Elevation: 1286.904  

Static Water Elevation: I a . ./21  

Previous Static: ijkia  

Water Level After Sample: 'if,  

Measurement Method: CifetfiLl Steel Tape  

Sampling Information 

•Weather Conditions: Temp: J'a Wind: c— c Sky: ead-a-

 

Sampling Method: Grundfos E6 er 

Dbdidated Equipment: e.) No 

Well Purged Dry? Yes dite! 

Time Purged Dry? 1." 

Duplicate Sample? Yes iQol  ID:  

Sample Appearance: General: /Au,. 

Disp. Bailer Whale Grab Other. 

Pumping Rate: gpm 

Time Pump Began: -eict / pm 

Time of Sampling: /00.0 (5 I Pm 

Sample EH: 33,0  

Color. Phase: Odor  

50 

Time pH 
Specific 
Cond. 

Temp 
°c 

D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: 

  

673 coo 5', )q 1.7 I ,35-  1 

 

woo --z 17 
674

 
ery

 5,-,2, 3.1 a. ,I) 2 

 

; dos' 7, u ‘79 9,3-5' .5;2? -IL/ 3 t 3 

        

4 

        

5 

 

No 

 

Amount Water Removed: 3.75- Gallons 

    

    

Exceptions to Protocol: 



Pumping Rate: gpm Dedicated Equipment: Cat No 

top)  

am/pm 

Cain)/ Pm 

Time Pump Began: 

Time of Sampling: 

Sample EH: 

Well Purged Dry? elfes—Ne-

 

Time Purged Dry? 

Duplicate Sample? 'es—No ID: 

Odor Color: Phase: Sample Appearance: General: 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment Site: Ottertail Power Co./Hoot Lake 

Sampling Personnel: Facility ID: SW-211 

Date: D-3-72)•-er.e_2-- C 

Unique Station ID: 444350 

Sample ID: S-2A 

6115 

Well Condition 
Well Locked? No Protective Posts? (T) No  
Well Labeled? No State ID Tag? Yes (&Z) 
Casing Straight? 0 No Grout Seal Intact? ,'tesj No 

Repairs Necessary: 

Well Information 

Well Depth:  

Constructed Depth:  

75, (az Well Casing Elevation: 1273.776 

79.63 Static Water Elevation: I 11.$),33  

Casing Diameter 2" Previous Static: t‘ck- 7-

 

Water Level Before Purge: 75. it-4 Water Level After Sample: --

 

Well Volume: o, („ Gallons Measurement Method: E1tWLI Steel Tape 

Sampling Information 

• Weather Conditions: Temp: So Wind: S- fc Sky: 

Sampling Method: Grundfos BI ff Disp. Bailer Whale Grab Other: 

‘  

Time pH 
Specific 

ond. 
Temp 

oc 
D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: 

       

1 

        

2 

        

3 

        

4 

          

Stabilized? Yet Yer 

Comments: 

No Amount Water Removed: Gallons 

   

\AJ bnl 
Exceptions to Protocol: 



Sampling Method: Grundfos tier S /T Disp. Bailer Whale Grab Other. 

gpm es No 

Yes r_Kir> 

Y-08 No—tlft-- --

 

Odor Color: 

Pumping Rate: 

Time Pump Began: am / pm 

Time of Sampling: 100 2_ CST / pm 

Sample EH:  

Phase: 

I:Seth-Gated Equipment: 

Well Purged Dry? 

Time Purged Dry?  

Duplicate Sample?  

Sample Appearance: General: 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment Site: Ottertail Power Co./Hoot Lake 

Sampling Personnel: 

1.3(A) Unique Station ID: 

Facility ID: SW-211 

Date: .23-1,4-00  

Sample ID: S-52 

Well Condition 
Well Locked? No Protective Posts? No 
Well Labeled? No State ID Tag? No 
Casing Straight? No Grout Seal Intact? ep No 

Repairs Necessary: 

Well Information 

Well Depth:  

Constructed Depth: 88.30  

Casing Diameter 2" 

Water Level Before Purge: 70 ( 

Well Volume: a .45 Gallons  

Well Casing Elevation: 1286.623 

Static Water Elevation: 13/7.4G 

Previous Static: Q/(, 77  I 

Water Level After Sample: idnl ef--- ,  

Measurement Method: EtterniLl Steel Tape 

Sampling Information 
Weather Conditions: Temp: Wind: S^ /*S- Sky: rea-

 

Time pH 
Specific 
Con . 

Temp 
°C 

D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ  
# Comments: 

       

1 

        

2 

        

3 

                   

Stabilized? )f es NO Amount Water Removed: Gallons 

Comments: 

Exceptions to Protocol': 
kA), L. 041 



Sample ID: S-10R 

Well Condition 
Well Locked? 
Well Labeled? 
Casing Straight? 

Protective Posts? 
State ID Tag? 
Grout Seal Intact? 

No 
No 
No 

No 
No 
No 

Repairs Necessary: 

Well Information 

Well Depth: 

Constructed Depth: 

qe1 107-

57.00 

Well Casing Elevation: 1281.47 

Static Water Elevation: I Z JO 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment 

Sampling Personnel: 

Site: Ottertail Power Co./Hoot Lake 

Facility ID: SW-211 

Date: 23 Yu  AZ ta. 

Unique Station ID: 806341 

Casing Diameter 2" Previous Static: MO eel 
Water Level Before Purge: 71  

Well Volume: i .57_ Gallons 

Water Level After Sample: 

 

Measurement Method: LI Steel Tape 

   

Sampling Information 
Weather Conditions: Temp: go Wind: Se< SkY:  

Sampling Method: Grundfos ISladdelLAS T Disp. Bailer Whale Grab Other: 

Dedicated Equipment: 20' No Pumping Rate: gpm 

   

Well Purged Dry? Yes—No Time Pump Began: am / pm 

Time of Sampling: / ori ati-1)/ Pm Time Purged Dry? 

 

Duplicate Sample? Sample EH: ---

 

Sample Appearance: General. Color. — Phase: Odor 

Time H 
Specific 
Cond.  

Temp  

 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: 

       

1 

        

2 

        

3 

        

4 

          

Stabilized? eres---_Ne-

 

 

Amount Water Removed: 

Comments: 

  

Exceptions to Protocol: 
W onlfr 



Well Condition 
Well Locked? 
Well Labeled? 
Casing Straight? 

No Protective Posts? No 
No State ID Tag? Q,VS No 
No Grout Seal Intact? Cire No 

Well Depth: ge .2-7 Well Casing Elevation: 1296.423 

Casing Diameter: 2" Previous Static: /2 fj  

Sampling Information 

Weather Conditions: Temp: Wind: 5-15- Sky: fZfr 

ID: Duplicate Sample? ye-no •••••.". 

Time Pump Began: am / pm 

Time of Sampling: 1021 / pm 

Sample EH: 

Odor Color Phase: Sample Appearance: General: 

Sample ID: S-13 

Repairs Necessary: 

Well Information 

Constructed Depth: 90.19 Static Water Elevation: }2 \ .  

Water Level Before Purge: 2 19 .79 

Well Volume: 0.610 Gallons Measurement Method: elf5 Vt1.1 Steel Tape 

Sampling Method: Grundfos JBIT Oise. Bailer Whale Grab Other 

Dedicated Equipment teas,  No  

Well Purged Dry? Yes—No-

Time Purged Dry?  

Pumping Rate: gprn 

Water Level After Sample: 

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment Site: Ottertail Power Co./Hoot Lake 

Sampling Personnel: Facility ID: SW-211 

  

tkl Date: 23 -zr -C 

Tit-1 Unique Station ID: 632810 

Time H 
Specific 
Cond. 

Temp 
°C 

D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: 

       

1 

        

2 

        

3 

        

4 

      

--..,.....,...„ 

 

5 

 

Stabilized? 3fes-14a.,  

Comments: 

Amount Water Removed Gallons 

  

Exceptions to Protbcol! 
kx), onici 



Uedicated Equipment: es, No Pumping Rate: gpm 

  

Well Purged Dry? Yes-__No 

  

Time Pump Began: 

Time of Sampling: 

Sample EH: 

  

am/pm 

/ pm 

    

Time Purged Dry? 

  

020 

Duplicate Sample? Yeb Na 

     

     

Minnesota Valley Testing Laboratories, Inc. 
New Ulm, MN 56073 507 354 8517 

Groundwater Assessment Site: Ottertail Power Co./Hoot Lake 

Sampling Personnel: Facility ID: SW-211 

  

Date: Vil: his  -4.2_ 

Unique Station ID: 806342 

Sample ID: S-14R 

14%,3 

Well Condition 
Well Locked? No 

 

Protective Posts? 
State ID Tag? 
Grout Seal Intact? 

No 
No 
No 

Well Labeled? No 

 

Casing Straight?  

Repairs Necessary: 

No 

 

    

Well Information 

Well Depth: 1.1 Well Casing Elevation: 1280.61 

  

Constructed Depth: 70.86 

 

Static Water Elevation: (2-oZ • (pi? 

    

Casing Diameter 2" Previous Static: lacrti j C7 

Water Level Before Purge: 1713 Water Level After Sample: 

Well Volume: I .1-161 Gallons Measurement Method: tC5VLl Steel Tape 

Sampling Information 

Weather Conditions: Temp: 

Sampling Method: Grundfos 

0C--) Wind: S— ) Sky:  

BlfdderMS4T Disp. Bailer Whale Grab Other: 

Sample Appearance: General: 

 

dor. _  Phase: Odor: 

 

  

  

  

41:)e.qific 
Cond. 

Temp 
oc 

D. 0. 
mg/L 

Turbidity 
NTU 

Gallons 
Removed 

SEQ 
# Comments: Time -'-''`,., pH 

       

1 

        

2 

        

3 

        

4 

        

5 

 

Stabilized? 'Yen  

Comments: 

Amount Water Remove Gallons 

  

V.1 
Exceptions to Protocol: 



































































Appendix B 

Groundwater Flow Calculations 



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 70.45 ft below TOC
Water Level Elevation 1216.17 ft amsl

Downgradient (S-2A)
Top of Casing Elevation 1272.90 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 75.45 ft below TOC
Water Level Elevation 1197.45 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 18.72 ft
gradient (i) 0.017 ft/ft
linear velocity (V) 0.4316 ft/day
V 157.7 ft/yr

horizontal hydraulic 
conductivity (Kh)

5/3/2022

1 of 3
1/24/2023

P:\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2022\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 70.16 ft below TOC
Water Level Elevation 1216.46 ft amsl

Downgradient (S-2A)
Top of Casing Elevation 1272.90 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 75.44 ft below TOC
Water Level Elevation 1197.46 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 19.00 ft
gradient (i) 0.017 ft/ft
linear velocity (V) 0.4381 ft/day
V 160.0 ft/yr

6/23/2022

horizontal hydraulic 
conductivity (Kh)

2 of 3
1/24/2023

P:\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2022\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 70.80 ft below TOC
Water Level Elevation 1215.82 ft amsl

Downgradient (S-2A)
Top of Casing Elevation 1272.90 ft amsl Groundwater Monitoring System Report (Barr, 2016)
Depth to Water 77.74 ft below TOC
Water Level Elevation 1195.16 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 20.66 ft
gradient (i) 0.018 ft/ft
linear velocity (V) 0.4764 ft/day
V 174.0 ft/yr

11/17/2022

horizontal hydraulic 
conductivity (Kh)

3 of 3
1/24/2023

P:\Mpls\23 MN\56\23561021 Hoot Lake Stn - CCR Compliance\WorkFiles\Annual report\2022\Hoot GW flow rate.xlsx
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