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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:

e Document the status of monitoring and corrective action program for the CCR unit
e Summarize key actions completed

e Describe any problems encountered

e Discuss actions to resolve the problems

e 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 Ill 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.




Table 1 CCR Rule Requirements

Location

CCR Rule Reference Content Required in Report

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

Section 2.1.1 Documentation; see Figure 1

Discuss any new or decommissioned

5257:90(@)() monitoring wells

Section 2.1.2 Changes to Monitoring System

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

Section 2.2 Monitoring and Analytical
Results

Discuss any transition between monitoring

§257.90(e)(4) programs

Section 2.4 Key Activities for Upcoming Year

Other information specified in §257.90

§257.90(e)(5) through §257.98

Other information not required in this report




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 H20X, H40X, H6, H8, and H9 during two
semiannual sampling events. Background monitoring well H30X 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 H30X, 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 Il (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.




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 H30X 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 Il at any downgradient monitoring
well during the 2019 detection monitoring sampling events.

Problems other than sampling H30OX 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:

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

e Evaluate analytical results from the 2020 semiannual detection monitoring events for statistically

significant increases (SSls) according to the CCR Groundwater Sampling and Analysis Plan
(Carlson McCain, 2017).
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MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 Rast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 N ety
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885 ACIL

www.mvtl.com
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FINAL REPORT COMPLETION DATE: 6) Rb A ﬂﬁ

Date Reported: 6 Feb 2019

MEGAN LISBURG Work Order #: 31-0040

OTTER TAIL POWER CO ) Account #: 006106
PO BOX 496 PO #: 48680

FERGUS FALLS MN 56538-0496

Project Name: BIG STONE PLANT CCR

T = s [2Ryr3

“Field éiﬂzgi::f3nager/Date Reyiewed
. M 26 R6 /3

4éhém1str§aLab Manager/Date Reviewed

gﬁ (R R0

éiﬁty AsSurance Director/Date Reviewed

RL = Reporting Limits

NQ = Not Present, Qualitative Only
PQ = Present, Qualitative Only

ND = Not Determined

All data for this report has been approved by MVTL Laboratory Management.

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reporls are submitted as the confidential property of clients, and authorization for
ion of lusions or extracts from or regarding our reports is reserved pending our written approval.
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2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 B et
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 2 of 2

CERTIFICATE of ANALYSIS - CCR
Report Date: 6 Feb 2019

MEGAN LISBURG Lab Number: 19-A3892

OTTER TAIL POWER CO Work Order #: 31-0040

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 1 Feb 2019 11:52

Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 1 Feb 2019 15:35

PO #: 48680
Sample Description: WELL HS8

Temp at Receipt: 1.1C

As Received Method Method Date

Result RL Reference ARnalyzed Analyst
pH, Field 7.17 units 1.00 SM4500-H+-2011 1 Feb 19 11:52 BMW
Fluoride 0.660 @ mg/L 0.020 EPA 300.0 4 Feb 19 14:21 RMV

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:

@ = Due to sample matrix # = Due to concentration of other analytes

! = Due to sample guantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R~040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 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 MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report

Lab ID: 19-A3892

Analyte
Fluoride mg/L

90-110 | <0.02

Approved by:




Minnesota Valley Testing Laboratories

1126 North Front Street
Phone: 800 782 3557

New Ulm, MN 56003
Fax: 507 359 2890

Field Service Chain of Custody Record

Name of Samplers: B& n l/‘/a / (

Project Otter Tail Power Company Project Type: Big Stone Plant CCR

Report ' Otter Tail Power Company Carbon Copy: Barr Engineering

Altn:  Paul Vukonich Attn; Quote Number:
Address P.O. Box 496 Address:

Fergus Falls, MN 56538-0496
Phone: 218-739-8349

Work Order Number: 3 |-00 H0O
Lab Numbers:

Sample Information

Bottle Type

Analysis

i
g /9
3 2 o o
s /& gL e o
T @ IS £
AL [Well H8 [TEER
Sterme | Felbiq
Comments:

o W - at) N7 A
Samples Relinquished By: 1€V} Wdr f [Samples Received By: /- /777 l¢x )
Date: | T¢9 |Time: {538 |Tempy, | Tmzelpate, s Ko YW 1Time: U 0O [Temp: 4, 7_C[
Samples Relinquished into: W Log in Cart Other:
Samples Relinquished By: Samples Received By:
Date: [ Time: |Temp: Date: | Time: [Temp:
Delivery: Samplers Other: Seal Number(s) - If Used
Transport: Ambient lce Other: Seals Intact? Yes No




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Facility ID:

Sampling P%ﬁonnel:

en e lf Date: 1Fep 14

Unigue Station ID:

Sample ID: Well H8
Well Condition
Well Locked? @ No Protective Posts? )@ Na
Well Labeled? Yes/ No State 1D Tag? Yes (No
Casing Straight? (Yé9) No Grout Seal Intact? {és) No
Repairs Necessary:
Well Information
Well Depth: 22.33 Well Casing Elevation: 1081.23
Constructed Depth: 22.05 Static Water Elevation: /072 .82
Casing Diameter: 2" Previous Static:. /0 24.00
Water Level Before Purge: €Yo Water Level After Sample:  §./2
Well Volume: A.25 Gallons Measurement Method: Eléc. WYl Steel Tape
\ "
Sampling Information
Weather Conditions: Temp: 5 o Wind: S @/ o) Sky: LZ( ~
Sampling Method: Grundfos Bladder S/T  Disp. Bailer Whale Grab  Other:
Dedicated Equipment: Yeg No N/ Pumping Rate: . & gpm
Well Purged Dry? Yes No Time Pump Began: /{25 (am/ pm
Time Purged Dry? L : Time of Sampling: /&2 am / pm
Duplicate Sample? Yes g ID: — Sample EH: /)0 .R
Sample Appearance: General: £, cJowdy  Color: Ta~ Phase: apoe Odor: 20y~
9 Specific femp D. O. Turbidity Gallons SEQ
Time pH Cond. °c mg/L NTU Removed  [# Comments:
/134 | .13 1347 €Ga by, af 2.25 |1
143 144 1267 .61 ggo |2
(19> | 217 {218 k.49 i .25 i
- 5
Stabilized{Yey/ No Amount Water Remove (.26 Gallons

Comments’

Exceptions to Protocol:

A’O+ :"\ Mo+¢5




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth Froat St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 East Broadway Ave, ~ Blsmarck ND 58501 ~ 800-279-6835 ~ Fax 701-258-9724

1201 Lincoln Hwy. ~ Nevada, TA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

Page: 1 of 7

FINAL REPORT COMPLETION DATE: 11’) m &:\1 lq ﬁ%

Date Reported: 10 May 2019

MEGAN LISBURG Work Order #: 31-0140
OTTER TAIL POWER CO Account #: 006106
PO BOX 496 _ PO #: 48680

FERGUS FALLS MN 56538-0496

Project Name: BIG STONE PLANT CCR

W3 WMy |7

%
FieYd¥Jervilk Manager/Date Reviewed

COL O 7 osey 2009

Chemistry Lab Manager/Date Reviewed

(ﬂM(N\O S A M 09

Quality Assurance Director/Date Raviewed

RL = Reporting Limits

NQ = Not Present, Qualitative Only
PQ = Present, Qualitative Only

ND = Not Determined

All data for this report has been approved by MVTL Laboratory Management.

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all condmons affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and oursetves, all reports are submitted as the confidential property of clicnts, and authorization for
bli of lusions or extracts from or regarding our reports is reserved pending our written approval.

P
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CERTIFICATE of ANALYSIS - CCR
Report Date: 10 May 2019

MEGAN LISBURG Lab Number: 19-A15072
OTTER TAIL. POWER CO Work Order #: 31-0140

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 15 Apr 2019 11:18
. Sampled By: MVTL FIELD PERSONNEL
" Project Name: BIG STONE PLANT CCR Date Received: 15 Apr 2019 19:17
: PO #: 48680
Sample Description: H20X
Temp at Receipt: 0.7C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Water Digestions 17 Apr 19 JMS
pH, Field 6.77 units 1.00 SM4500~H+-2011 15 Apr 19 11:19 BMW
pH * 6.8 units 1.0 SM 4500 H+ B-2000 16 Apr 19 13:06 NB
Sulfate 2310 ~ mg/L 5.0 ASTM D516-07 18 Apr 19 10:24 KCD
Chloride 3.6 mg/L 3.0 SM 4500 Cl1 E 18 Apr 19 11:07 sS
Solids, Total Dissolved 3900 ng/L 10 SM 2540 C-97 16 Apr 19 14:15 NB
Calcium 517.0 ~ ng/L 0.500 SW6010C 19 Apr 19 14:15 KAM
Boron < 0.5 ¥ mg/L 0.1 SW6010C 19 Apr 19 14:15 KAM
Fluoride 0.410 @ mg/L 0.020 EPA 300.0 17 Apr 19 15:37 RMV

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear range.

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing,. It is not possible for MVTL to that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of lusions or extracts from or regarding our reports is reserved pending our written approval,
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CERTIFICATE of ANALYSIS - CCR
Report Date: 10 May 2019

MEGAN LISBURG Lab Number: 19-A15073
OTTER TAIL POWER CO Work Order #: 31-0140

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-049%6 Sample Matrix: GROUNDWATER

Date Sampled: 15 Apr 2019 11:56
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 15 Apr 2019 19:17
PO #: 48680
Sample Description: H40X
Temp at Receipt: 0.7C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Water Digestions : 17 Apr 19 JMS
pH, Field 6.88 units 1.00 SM4500-H+-2011 15 Apr 19 11:56 BMW
pPH ) * 6.8 units 1.0 SM 4500 H+ B-2000 16 Apr 19 13:06 NB
Sulfate ' 1340 ~ mg/L 5.0 ASTM D516-07 18 Apr 19 10:24 KCD
Chloride 51.3 mg/L 3.0 SM 4500 C1 E 18 Apr 19 11:07 S8
Solids, Total Dissolved 2330 mg/L . 10 SM 2540 C-97 16 Apr 19 14:15 ©NB
Calcium 328.0 @ mg/L 0.500 SW6010C 19 Apr 19 14:15 KAM
Boron . < 0.5 @ ng/L 0.1 SW6010C 19 Apr 19 14:15 KAM
Fluoride 0.590 @ mg/L 0.020 EPA 300.0 17 Apr 19 15:37 RMV

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear range.

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current INI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample guantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of lusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Report Date: 10 May 2019

MEGAN LISBURG . Lab Number: 19-A15074
OTTER TAIL POWER CO Work Order #: 31-0140

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 15 Apr 2019 12:25
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 15 Apr 2019 19:17
PO #: 48680
Sample Description: WELL H6
Temp at Receipt: 0.7C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Water Digestions 17 Apr 19 JMS
pH, Field 7.30 units 1.00 SM4500-H+-2011 15 Apr 19 12:25 JLH
pH * 7.2 units 1.0 SM 4500 H+ B-2000 16 Apr 19 13:06 NB
Sulfate 121 @ mg/L 5.0 ASTM D516-07 18 Apr 19 10:24 KCD
Chloride 3.9 mg/L 3.0 SM 4500 C1 E 18 Apr 19 11:07 s8S
Solids, Total Dissolved 734 ng/L 10 SM 2540 C-97 16 Apr 19 14:15 NB
Calcium 57.60 @ mg/L 0.500 sSwe010C 19 Apr 19 14:15 KaAM
Boron 4.000 @ mg/L 0.100 SwW6010C 19 Apr 19 14:15 KaAM
Fluoride 0.460 @ mg/L 0.020 EPA 300.0 17 Apr 19 15:37 RMV

* Holding Time Exceeded

RL = Reporting Limit .
Analyses performed under our Minnesota Department of Health Accreditation conform to the current INI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample gquantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to g that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, al reports are submitted as the confidential property of clients, and authorization for
publication of t lusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Report Date: 10 May 2018

MEGAN LISBURG Lab Number: 19-A15075
OTTER TAIL POWER CO Work Order #: 31-0140

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 15 Apr 2019 13:14
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 15 Apr 2019 19:17
PO #: 48680
Sample Description: WELL HS8
Temp at Receipt: 0.7C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Water Digestions 17 Apr 19 JMS
pH, Field 7.20 units 1.00 SM4500-H+-2011 - 15 Apr 19 13:14 JLH
pH * 7.1 units 1.0 SM 4500 H+ B-2000 16 Apr 19 13:20 NB
Sulfate 283 @ mg/L 5.0 ASTM D516-07 18 Apr 19 10:24 KCD
Chloride 4.7 ng/L 3.0 SM 4500 C1 E 18 Apr 19 11:07 SS
Solids, Total Dissolved 963 mg/L 10 SM 2540 C-97 16 Apr 19 16:08 NB
Calcium 125.0 @ mg/L 0.500 SW6010C 19 Apr 19 14:15 KAM
Boron 3.380 @ mg/L 0.100 SW6010C 19 Apr 19 14:15 KAM
Fluoride 0.570 @ mg/L 0.020 EPA 300.0 17 Apr 19 15:37 RMV

* Holding Time Exceeded

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 989447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to g; that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of stat t: lusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724

1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

CERTIFICATE of ANALYSIS -

CCR

MEGAN LISBURG

OTTER TAIL
PO BOX 496
FERGUS FALL

Project Name: BIG

POWER CO

S MN 56538-0496

STONE PLANT CCR

Page: 6 of 7

Report Date: 10 May 2018

Lab Number: 19-Al15076

Work Order #: 31-0140

Account #: 006106

Sample Matrix: GROUNDWATER

Date Sampled: 15 Apr 2019 14:21

Sampled By: MVTL FIELD PERSONNEL
Date Received: 15 Apr 2019 19:17

PO #: 48680
Sample Description: WELL HO
Temp at Receipt: 0.7C
As Received Method Method Date
Result RL Reference Analyzed Analyst
Water Digestions 17 Apr 19 JMS
pH, Field 6.71 units 1.00 SM4500-H+-2011 15 Apr 19 14:21 JLH
pH * 6.6 units 1.0 SM 4500 H+ B-2000 16 Apr 19 13:20 NB
Sulfate 1550 ~ mg/L 5.0 ASTM D516-07 18 Apr 19 10:24 KCD
Chloride 19.6 mg/L 3.0 SM 4500 C1 E 18 Apr 19 11:07 S8
Solids, Total Dissolved 2630 ng/L 10 SM 2540 C-97 16 Apr 19 16:08 NB
Calcium 550.0 ~ mg/L 0.500 SW6010C 19 Apr 19 14:15 KaAM
Boron 1.030 # mg/L 0.100 SW6010C 19 Apr 19 14:15 KaAM
Fluoride 0.420 @ mg/L 0.020 EPA 300.0 17 Apr 19 15:37 RMV

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear range.

RL = Reporting Limit

Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:

CERTIFICATION: MN LAB # 027-015-1

@ = Due to sample matrix
! = Due to sample quantity
25 WI LAB # 999447680

ND MICRO # 1013-M

# = Due to concentration of other analytes
+ = Due to internal standard response
ND WW/DW # R-040

MVTL g the

y of the analysi

publication of

done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 Bast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724

1201 Lincoln Hwy. ~ Nevada, TA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

Page: 7 of 7

INORGANIC & METALS ANALYSES:
No problems were encountered with these analyses.

MVTL g the y of the analysis done on the sample submitted for testing. It is not possible for MVTL to g that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
blication of lusions or extracts from or regarding our reporis is reserved pending our written approval.

p




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 ~ §00-279-6885 ~ Fax 701-258-9724

MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: lofl
Quality Control Report
Lab IDs: 19-A15072 to 19-A15076 Project: BIG STONE PLANT CCR Work Order: 201931-0140
: ' _ : Matrix. Matrix | Matrix- |- MSD/ Ll o MSD/
LCS LCS LCS |'Matrix | Matrix Spike Matrix | Spike - | Spike: | Dup | MSD/ | MSD" .| MSD/{ Dup Known | Known ,‘
: : Spike | Rec | % Rec | Spike | Spike | Orig. | Spike | Rec % Rec | Orig - | Dup ' | Ree¢ Dup | RPD Rec % Rec | Method .
\Analyte ' , Amt % Limits | Amt~ | ID JResult | Result | % | Limits' | Result | Result | % RPD | Limit (<) (%) Limits | Blank®
Boron mg/L 1.000 | 102 85-115| 1.00 19A15040q | 0.855 1.870 | 102 75-125| 1.870 | 1.880 | 102 0.5 10 97 90-110| <0.1
Calcium mg/L 50.00 | 110 85-115 | 50.0 19A15040q | 191.0 248.0 | 114 75-125 | 248.0 | 249.0 | 116 0.4 10 106 90-110 <0.5
Chloride mg/L - - - 60.0 19-A15402 | 4.9 63.7 98 86-117 | 63.7 64.4 99 1.1 5 101 90-110] <3
Fluoride mg/L 0.20 98 85-115| 1.00 al5072qc 0.410 1.57 116 75-125 | 1.57 1.59 118 1.3 10 97 90-110| <0.02
0.40 19-A14618 | 0.980 1.39 102 75-125 1.39 1.40 105 0.7 10
pH units - - - - - - - - - 7.2 7.2 - 0.0 2.5 101 90-110 -
- - - - - - - - - 83 8.3 - 0.0 2.5 101 90-110| -
Solids, Total Dissolved mg/L - - - - - - - - - 1160 1190 - 2.6 7 102 85-115| <10
- - - - - - - - - 734 733 - 0.1 7 103 85-115| <10
- - - - - - - - - 650 628 - 3.4 7
Sulfate mg/L - - - 50.0 19-A15018 17.8 76.6 118 68-132 | 76.6 75.8 116 1.0 5 111 80-120] <5

Approved @_nyr, /d/




Minnesota Valley Testing Laboratories

1126 North Front Street New Ulm, MN 56003
Phone: 800 782 3557 Fax: 507 359 2890

Field Service Chain of Custody Record

This is an exact copy of
the original document

By _M.Date -’_g_ﬁ#( L9

/)Q;zs* [~

Project Otter Tail Power Company Project Type: Big Stone Plant CCR [Name of Samplers: M5, /2 w> DIBN
Report * Otter Tail Power Company Carbon Copy: Barr Engineering
Attn:  Paul Vukonich Attn: Quote Number:
Address P.O. Box 496 Address: Work Order Number: 5 - O\
Fergus Falls, MN 56538-0496 Lab Numbers:
Phone: 218-739-8349
Sample Information Bottle Type Analysis
s ) iy
& I g = = /s G /e
8§ /a IS <z o Jols s[5 ]5 |5 N E N e
E ) o c o [o§5 /242 /8 S8/~ /8 [~ 5|8/ /88 /&8
< Q 3 .9 ) Q QL TS [ s /o< |<8ds /T /7 /RS
9 £ S5 /& £ £ [£8/s§35 s |3 /s/3/8/s/sgs/E/&/8&
g /S 5592 /4 S S |85 /S8 /S [8/f |8 |F [S [S98 |5 |8 [<a&
ML H20X R ENZ GW 1 [1]N CCR 3
14 |H30X ' S GW TN — | —EER3—
1A [H40X Sk GW 1 1| N CCR 3
M |H-6 (25 GW 1 1| N CCR 3
A5 |H-8 )%/ GW 1 1| N CCR 3
“Wp|H-9 -~ 42\ GW 1 1| N CCR 3
Comments:
: I ), P 4
Samples Relinquished By: ==/ G Samples Received By: //~  J//¢7810)
Date: 142 [Time: 19177 [Temp:>¢ 7 |Date: {5 Rpy |1 i 7 NTime: /41 # [Temp:0. (C
Samples Refinquished into:  (Fridge Log in Cart Other: .
Samples Relinquished By: o Samples Received By:
Date: _—~__ |Time: | Temp: Date: [Time: [Temp:
Delivery: Samplers Other: Seal Number(s) - If Used
Transport: Ambient—1ce> Other: Seals Intact? Yes No




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility ID: B
gﬁ’/’) Wit Date: /S Aonig
Unique Station [D:
Sample ID: Well H20X
Well Condition .
Well Locked? @ No Protective Posts? _ Yes o)
Well Labeled? Ve’ No State ID Tag? Yes Mo/
Casing Straight? “(es;s) No Grout Seal Intact? Xes/ No
Repairs Necessary:
Well Information
Well Depth: 3 1?3 Well Casing Elevation: 1103.91
Constructed Depth: 32.20 Static Water Elevation: f29§-3/7
Casing Diameter: 2" Previous Static: / 0?5,21 N
Water Level Before Purge: 5 5 5 . Water Level After Sample: 8 elCer oty
Well Volume: -"—J./ L{ 5 Gallons Measurement Method: @P\N)I Steel Tape
Sampling Information
Weather Conditions:  Temp: Ef‘—; Wind: 9@/ [; Sky: o /vudy
Sampling Method: Grundfos @der SS/AT  Disp. Bailer ~ Whale Grab  Other: l
Dedicated Equipment: (@ No Pumping Rate: ) gpm
Well Purged Dry? ﬁ(’(;sj No Time Pump Began: 47506 /an? | pm
Time Purged Dry? w{ 114 Time of Sampling: ///9 @-\/) pm-
Duplicate Sample?  Yes (o’ ID: — sample EH: (555
Sample Appearance:  General. Clea— Color: a0~ Phase: A/0 1% Odor: V1o
i5 Specific Temp D. O. Turbidity  |Gallons SEQ
Time  |pH Cond. OC’ mg/L NTU Removed  |# Comments:
M 1699 13953 (63 | wp | w5
| 2
Ma 16,77 13952 [ 799 | | — s |Recbyrye
4
5
Stabilized? Yes L@ Amount Water Removed: Lfg Gallons

Comments:

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility ID:
Ben Wil pate: /5_Jpe 19
Unique Station 1D:
Sample ID: Well H40OX
xvv:IIIIL((:);:::;l;Ion @ _No Protective Posts?  Yes @
Well Labeled? Yes/ No State ID Tag? Yes No)
Casing Straight? @/ No Grout Seal Intact? (Yes) No
Repairs Necessary: ‘
Well Information
Well Depth: 27Uy Well Casing Elevation: 1108.22
Constructed Depth: 27.20 Static Water Elevation: /Oqu-OC;
Casing Diameter: 2" Previous Static: /O@/-33
Water Level Before Purge: / 413 Water Level After Sample: @6/’01/ /7“/4//
Well Volume: 2.1 g Gallons Measurement Method: E Ec. WL Steel Tape
Sampling Information _
Weather Conditions:  Temp: Ll% wine: L2195 sky: CAloLgly
Sampling Method: Grundfos E}hxi{er“ésﬁ' Disp. Bailer ~ Whale Grab  Other: '
Dedicated Equipment. Xes/ No S Pumping Rate: P 25 gpm
Well Purged Dry? Yg§7 No Time Pump Began: //42. @m’/ pm
Time Purged Dry? 77‘5! Time of Sampling: /750 @my pm
Duplicate Sample? Yes Ao/ ID: — Sample EH: -25-9
Sample Appearance:  General: C/ ca ™ Colot: a0 K- Phase: 4 0O)— Odor: A~C3e
q Specific Temp D. O. Turbidity  |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed |# Comments:
sl | oeq 12659 | 799 | wp | 4% 225 |
| I / 2
hap 168 12690 1794 | L 1 L | — &
4
5
Stabilized? Yes Amount Water Removed: 2':15 Gallons

Comments:

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.
507 354 8517

New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

| "iéa Q\S&‘W&’w\

Site:

Otter Tail Power Co./ Big Stone

Facility ID:

Date: \5 \\(‘)g\ \q’

Unique Station ID:

Sample ID: Well H6
Well Condition
Well Locked? (ﬁé‘g) No Protective Posts? (fe} No
Well Labeled? &és No State ID Tag? Yes [E)
Casing Straight? &9 No Grout Seal Intact? Yes N/
Repairs Necessary:
Well Information
Well Depth: \71.G2 Well Casing Elevation: MA
Constructed Depth: 17.70 Static Water Elevation: f
Casing Diameter: 2" Previous Static: \!"7
Water Level Before Purge: Lo (9, L Water Leve! After Sample: 7. 05/
Well Volume: 1,3 N Gallons Measurement Method:  (Elec. WLT>  Steel Tape
Sampling Information
Weather Conditions:  Temp:  &()° wind SE |0 Sky: Fu R
Sampling Method: Grundfos (Bladder 53Ty Disp. Bailer  Whale Grab  Other:
Dedicated Equipment: ;@ No Pumping Rate: O gpm
Well Purged Dry? Yes @\ Time Pump Began:  \xy. T\ am /(ﬁ?{
Time Purged Dry? | Time of Sampling: V25 am /(P )
Duplicate Sample?  Yes o) ID: Sample EH: Ko, -

General: CIQG,(

Sample Appearance:

Color: apman e

Phase: Ajezas9

Odor. /#pPn/R_

| Specific  |Temp D. O. Turbidity ~ |Gallons ~ |SEQ
Time pH Cond. °c mg/L NTU Removed |# Comments:
(209 (730 1243 596 | yA | MA | HDod i
1217 | 730 (1297 | (5.03 \ | Hod |
1225 | 730 | \2v8 | LY ‘ 'l booo |
4
5
Stabilized? @ No Amount Water Removed: (,g \ oV Gallons

Comments:

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

507 354 8517

Site:

Otter Tail Power Co./ Big Stone

Facility 1D:

Date: \% Q\?Q \C}

Unique Station ID:

Sample ID: Well H8
Well Condition
Well Locked? Yé® No Protective Posts? Y& No
Well Labeled? Yg3 No State ID Tag? Yes QD
Casing Straight? ¥&s No Grout Seal Intact? ¥8s) No
Repairs Necessary:
Well Information
Well Depth: a22.%% Well Casing Elevation: 1081.23
Constructed Depth: 22.05 Static Water Elevation: R)\Yj r 9/
Casing Diameter: 2" Previous Static: )Q\('f ' DS
Water Level Before Purge: 3 3 Q Water Level After Sample: H.0 3
Well Volume: 2.\0 Gallons Measurement Method: @e\/c.VFVI.I\‘Steel Tape
Sampling Information
'Weather Conditions:  Temp: L/¢) Wind: <& JO Sky: V;Q\i R
Sampling Method: Grundfos BladdérS3/Ty Disp. Bailer ~ Whale Grab  Other:
Dedicated Equipment: (Tég No Pumping Rate: 0.5 gpm
Well Purged Dry? Yes Time Pump Began:  \0 ' 35 am /@’n\_)
Time Purged Dry? — Time of Sampling: \s 1Y am / @(’n\u
Duplicate Sample? Yes m‘b ID: — Sample EH: 3¢, \

Sample Appearance:  General: (\ [ pas Colpr: Noyarl —~ Phasel Aopa - Odor: /B4R _—
V3 Specific Temp D.O. Turbidity  |Gallons SEQ
Time pH Cond. °c |mglL NTU Removed |# Comments:
N8 |hoo | w3 1LY | A | WA 2,95
130] | 720 | %7 | L43 | \ .59 |
13V | 220 |\ | 200 ! ! 25 s
| 4
5
Stabilized? @ No Amount Water Removed: ? 1‘7 5 Gallons

Comments:

Exceptions to Protocot:

Nt /\m‘}u/s



Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

S Wbunse,

507 354 8517

Site: Ofter Tail Power Co./ Big Stone

Facility ID:

Date: \5 Ron |9
Unique Station ID;

Sample ID: Well H9
Well Condition
Well Locked? ¥&3 No Protective Posts? {&® No
Well Labeled? ¥es No State ID Tag? Yes <oy
Casing Straight? ed No Grout Seal Intact? X&€s> No
Repairs Necessary:
Well Information
Well Depth: k(]| Well Casing Elevation: 1086.21
Constructed Depth: 30.20 Static Water Elevation: lb%( - (}%
Casing Diameter: 2" Previous Static: \5\{5 3
Water Level Before Purge: Y\, QR Water Level After Sample: 5.5j
Well Volume: 4.3\ Gallons Measurement Method: m Steel Tape )
Sampling Information
Weather Conditions: ~ Temp: /2> Wind: < E X9 Sky: ?’r’&j &£
Sampling Method: Grundfos @m} Disp. Bailer ~ Whale Grab  Other: ~
Dedicated Equipment: //?}e)s No Pumping Rate: DX 'Q_E) gpm
Well Purged Dry? Yes (ﬂ/o\) Time Pump Began: VS 3.7 am @\)
Time Purged Dry? ~ Time of Sampling: Y A am 7@7 :
Duplicate Sample? Yes y iD: ~— Sample EH: H?. /
Sample Appearance:  General. <) ;ihfd\,; 0o o;A}qlpolor: AU A Phase: Ao oo Odor: Noaso
15 Specific ~ |Temp D. O. Turbidity ~ |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed # Comments:
Y5 |47 12857 ()33 | A | v | NS
V03 | 1,2] |28%5 |2.35 ] | 90 |
o) | L.y | 2987 | esc ’ / 135 s
4
_ 5
Stabilized? @ No Amount Water Removed: \3 . Z Gallons

Comments:

Exceptions to Protocol:

Nf}‘}’ T Né'lq,'}



Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073. 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility ID:
gev L*[U/%C Date: /G Ar19
Unique Station 1D:
Sample ID: Well H30X
Well Condition
Well Locked? ¥es) No Protective Posts?  Yes <
Well Labeled? Yés/ No State ID Tag? Yes Ny
Casing Straight? Yes/ No Grout Seal Intact? Yes NG/
Repairs Necessary:
Well Information
Well Depth: 22.9 Well Casing Elevation: 1095.19
Constructed Depth: 22.55 Static Water Elevation: —
Casing Diameter: 2" Previous Static: /¢ G54
Water Level Before Purge:  — Water Level After Sample: gk lotd fihf
Well Volume: - Gallons Measurement Method: @LI Steel Tape
Sampling Information
Weather Conditions: ~ Temp: L/C) Wind: f ()} /5 Sky: <l 0pdl </
Sampling Method: Grundfos (éadder(S_gI’T Disp. Bailer  Whale Grab  Other: l
Dedicated Equipment: @ No — Pumping Rate: .25 gpm
Well Purged Dry? @ No Time Pump Began: ™ am / pm
Time Purged Dry? - Time of Sampling: / [a /O am / 5
Duplicate Sample? Yes @7 iD: “" Sample EH: ™™
Sample Appearance;  General: ———— Color:. -— Phase: — Odor: —
“~_  |Specific  [Temp D. 0. Turbidity.—-|Gallons  |SEQ h
Time pH ™. |Cond. °c mglL . NTU Removed |# Comments:
. | - 1
e %“’%«k\ 2
g e 3
2 4 g “ N\\-\“\» 4
/f" S, -»\\ 5
Stabilized? Yes No Amount Water Removed: N\\‘\ Gallons
Comments: [,

Ca'rvu’)o{ Ncl ’4
# 0T ol gosh Hellgrvd cippsved.
7O Sorfie!

Exceptions o Protocol:




| MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724

1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

Page: 1 of 8

FINAT, REPORT COMPLETION DATE: ,2% 4(?6#1‘7ZQ/%3

Date Reported: 22 Oct 2019

MEGAN LISBURG Work Order #: 31-0488
OTTER TAIL POWER CO Account #: 006106
PO BOX 496 PO #: 48680

FERGUS FALLS MN 56538-0496

Project Name: BIG STONE PLANT CCR

22417

s .jiFe" ‘aqe?/Date”Reviewed ,

Chemistry Lab Manaqger/Date Reviewed
/ B, Z‘;“/Qr L6019

Gality Assurarce Director/Date Reviewed
£

RL = Reporting Limits

NQ = Not Present, Qualitative Only
PQ = Present, Qualitative Only

ND = Not Determined

All data for this report has been approved by MVTIL Laboratory Management.

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guatantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
ication of Tusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 North Front St. ~ New Ulm,
2 North German St. ~ New Ulm, MN 56073 ~
2616 Bast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
800-782-3557 ~ Fax 507-359-2890

CERTIFICATE of ANALYSIS - CCR

MEGAN LISBURG

OTTER TAIL
PO BOX 496

FERGUS FALLS MN

Project Name: BIG

POWER CO

56538-0496

STONE PLANT CCR

Sample Description: H20X

Page: 2 of 8
Report Date: 22 Oct 2019
Lab Number: 19-A52166

Work Order #: 31-0488

Account #: 006106

Sample Matrix: GROUNDWATER

Date Sampled: 14 Oct 2019 11:18
Sampled By: MVTL FIELD PERSONNEL
Date Received: 14 Oct 2019 17:38
PO #: 48680

Temp at Receipt: 0.3C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Water Digestions 17 Oct 19 JMS
pH, Field 6.66 units 1.00 5M4500~H+-2011 14 Oct 19 11:18 BMW
pH ) * 6.9 units 1.0 SM 4500 H+ B-2000 15 Oct 19 12:20 AL
Sulfate 2370 ~ ng/L 5.0 ASTM D516-07 17 Oct 19 11:26 S8
Chloride ’ 4.1 mg/L 3.0 SM 4500 Cl E 17 Oct 19 13:43 AKF
Solids, Total Dissolved 3900 mg/L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium 502.0 ~ mg/L 0.500 SW6010C 18 Oct 19 13:25 KaM
Boron 0.235 mg/L 0.100 SW6010C 18 Oct 19 13:25 KAM
Fluoride 0.200 mng/L 0.020 EPA 300.0 17 Oct 19 17:56 RMV

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear rangde.

RL = Reporting Limit
Analyses performed under our Min
The reporting limit was elevated

CERTIFICATION: M LAB # 027-015-

@See Narrative

nesota Department of Health Accreditation conform to the current TNI standards.

Due to sample matrix
Due to sample quantity
WI LAB # 999447680

]

!
125

ND MICRO # 1013-M

for any analyte requiring a dilution as coded below:
g

# = Due to concentration of other analytes
+ = Due to internal standard response

ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL t
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the p

publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

o guarantec that a test result obtained on a particular sample will be the same on any other sample unless
ublic and ourselves, all reports are submitted as the confidential property of clients, and authorization for




MINNESOTA VALLEY TES

1126 North Front St. ~ New Ulm, MN 56073 ~
2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~
Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

1201 Lincoln Hwy. ~

www.mvtl.com

TING LABORATORIES, INC.

800-782-3557 ~ Fax 507-359-2890

Fax 507-359-2890
Fax 701-258-9724

CERTIFICATE of ANALYSIS - CCR

MEGAN LISBU
OTTER TAIL
PO BOX 496
FERGUS FALL

Project Name: BIG

Sample Description

RG
POWER CO

S MN 56538-0496

STONE PLANT CCR

: H30X

Page: 3 of 8

Report Date: 22 Oct 2019

Lab Number: 19-A52167

Work Order #: 31-0488

Account #: 006106

Sample Matrix: GROUNDWATER

Date Sampled: 14 Oct 2019 11:50

Sampled By: MVTL FIELD PERSONNEL
Date Received: 14 Oct 2019 17:38

PO #: 48680

Temp at Receipt: 0.3C

As Received Method Method Date
Result RL Reference Analyzed Analyst
Water Digestions 17 Oct 18 JMS
pH, Field 6.74 units 1.00 SM4500~-H+-2011 14 Oct 19 11:50 BMW
pH * 6.9 units 1.0 sM 4500 H+ B-2000 15 Oct 19 12:38 AL
sulfate 1770 ~ mg/L 5.0 ASTM D516-07 17 Oct 19 11:26 SS
Chloride 74.6 mg/L 3.0 SM 4500 C1 E 17 Oct 19 13:43 AKF
Solids, Total Dissolved 3470 mng/L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium ) 432.0 ~ mg/L 0.500 SW6010C 18 Oct 19 13:25 KAM
Boron 5.880 ng/L 0.100 SWe010C 18 Oct 19 13:25 KAM
Fluoride 0.410 mg /L 0.020 EPA 300.0 17 Oct 19 17:56 RMV

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear range.

RL = Reporting Limit .
Analyses performed under

CERTIFICATION: MN LAB # 027-015-1

@See Narrative

our Minnesota Department of Health Accredit.

@ =
1=
25

pue to sample matrix
Due to sample quantity
Wi LAB # 999447680

ND MICRO # 1013-M

ation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:

# = Due

to concentration of other analytes

4+ = Due to internal standard response

ND WW/DW # R-040

MVTL gharantees the accuracy of the analysis done on the sample submitted for testing, It is not possible for M
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients,
hisions or extracts from of regarding our reports is reserved pending our written approval.

1

ion of

VTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
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CERTIFICATE of ANALYSIS - CCR

Report Date: 22 Oct 2019

MEGAN LISBURG Lab Number: 19-A52168
OTTER TAIL POWER CO Work Order #: 31-0488
PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Project Name: BIG

Date Sampled: 14 Oct 2019 12:43
Sampled By: MVTL FIELD PERSONNEL
STONE PLANT CCR Date Received: 14 Oct 2019 17:38
PO #: 48680

Sample Description: H40X

Temp at Receipt: 0.3C

As Received Method Method Date
Result RL Reference Analyzed Analyst
Water Digestions 17 Oct 19 JMS
pH, Field 6.81 units 1.00 SM4500~H+-2011 14 Oct 19 12:43 BMW
pH * 7.0 units 1.0 SM 4500 H+ B-2000 15 Oct 19 12:38 AL
Sulfate 1170 ~ mg/L 5.0 ASTM D516~07 17 oct 19 11:26 S8
Chloride 48.3 mg/L 3.0 SM 4500 C1 E 17 Oct 19 13:43 AKF
solids, Total Dissolved 2300 ng/L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium 305.0 mg/L 0.500 SW6010C 18 Oct 19 13:25 KAM
Boron 0.430 mg/L 0.100 SW6010C 18 Oct 19 13:25 KAM
Fluoride 0.640 ng/L 0.020 EPA 300.0 17 Oct 19 17:56 RMV

* Holding Time Exceeded

~ Sample diluted due to

RL = Reporting Limit

@See Narrative

result above calibration of linear range.

Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.

The reporting limit was elevated

CERTIFICATION: MN LAB # 027-015-

for any analyte requiring a dilution as coded below:

[c} Due to sample matrix # = Due to concentration of other analytes
! Due to sample guantity + = Due to internal standard response
125 WI LAB # 999447680 ND MICRO # 1613-M ND WW/DW # R-040

o

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Report Date: 22 Oct 2019

MEGAN LISBURG Lab Number: 19-A52169
OTTER TAIL POWER CO Work Order #: 31-0488

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 14 Oct 2019 13:45
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 14 Oct 2019 17:38
PO #: 48680
Sample Description: H6
Temp at Receipt: 0.3C

I

As Received Method Method Date
Result RL Reference Analyzed Analyst
Water Digestions 17 Oct 19 JMS
pH, Field . 7.23 units 1.00 SM4500~H+~-2011 14 Oct 19 13:45 DGF
pH * 7.4 units 1.0 SM 4500 H+ B-2000 15 Oct 19 12:38 AL
Sulfate ’ 64.5 mg/L 5.0 ASTM D516-07 17 Oct 19 11:26 S8
Chloride ) 3.5 mg/L 3.0 SM 4500 C1 B 17 Oct 19 14:02 AKF
Solids, Total Dissolved 542 mg/L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium ' 45,90 ng/L 0.500 SW6010C 18 Oct 19 13:25 KaM
Boron 2.810 mg/L 0.100 SwW6010C 18 Oct 19 13:25 KaM

Fluoride 0.380 mg/L 0.020 EPA 300.0 17 Oct 19 17:56 RMV
' @See Narrative

* Holding Time Exceeded

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current INI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
. | = pue to sample quantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB f# 999447680 ND MICRO # 1013-HM ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. 1t is not possible for MVTL fo guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. Asa mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
tication of': conclusions or extracts from or regarding our reports is reserved pending our written approva.

P
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CERTIFICATE of ANALYSIS - CCR
Report Date: 22 Oct 2019

MEGAN LISBURG Lab Number: 19-A52170
OTTER TAIL POWER CcO Work Order #: 31-0488

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-0496 Sample Matrix: GROUNDWATER

Date Sampled: 14 Oct 2019 14:28
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 14 Oct 2019 17:38
PO #: 48680
Sample Description: HS8
» Temp at Receipt: 0.3C

As Received Method Method Date

Result RIL Reference Analyzed Analyst
Water Digestions 17 Oct 19 JMsS
pH, Field 7.14 units 1.00 5M4500~H+-2011 14 Oct 19 14:28 DGF
pH * 7.3 units 1.0 SM 4500 H+ B-2000 15 Oct 19 12:38 AL
Sulfate 193 @ ng/L 5.0 ASTM D516-07 17 Oct 19 11:26 SS
Chloride 4.5 mg/L 3.0 SM 4500 C1 E 17 Oct 19 14:02 AKF
Solids, Total Dissolved 830 mg /L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium 106.0 ng/L 0.500 SWe010C 18 Oct 19 13:25 KAM
Boron 3.940 ng/L 0.100 SW6010C 18 Oct 19 13:25 KAM

Fluoride 0.550 mg/L 0.020 EPA 300.0 17 Oct 19 17:56 RMV
: @See Narrative

* Holding Time Exceeded

RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix 4 = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the acouracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
alt conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clents, the public and curselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
' Report Date: 22 Oct 2019

MEGAN LISBURG Lab Number: 19-A52171
OTTER TAIL POWER CO Work Order #: 31-0488

PO BOX 496 Account #: 006106

FERGUS FALLS MN 56538-049%96 Sample Matrix: GROUNDWATER

Date Sampled: 14 Oct 2019 14:27
Sampled By: MVTL FIELD PERSONNEL
Project Name: BIG STONE PLANT CCR Date Received: 14 Oct 2019 17:38
» PO #: 48680
Sample Description: H9
' Temp at Receipt: 0.3C

As Received Method Method Date
Result RL Reference Analyzed Analyst
Water Digestions 17 Oct 19 JMS
pH, Field 6.66 units 1.00 SM4500-H+-2011 14 Oct 19 14:27 BMW
pH * 6.7 units 1.0 SM 4500 H+ B-2000 15 Oct 19 12:38 AL
Sulfate ’ 1510 ~ mg/L 5.0 ASTM D516-07 17 Oct 19 11:26 SS
Chloride 48.0 mg/L 3.0 SM 4500 Cl E 17 Oct 19 14:02 AKF
Solids, Total Dissolved 2870 mg/L 10 SM 2540 C-97 16 Oct 19 14:40 AL
Calcium 598.0 ~ ng/L 0.500 SW6010C 18 Oct 19 13:25 KAM
Boron 1.080 mg/L 0.100 SW6010C 18 Oct 19 13:25 KaM
Fluoride 0.300 mg/L 0.020 EPA 300.0 17 Oct 19 17:56 RMV

@See Narrative

* Holding Time Exceeded

~ Sample diluted due to result above calibration of linear range.

.RL = Reporting Limit
Analyses performed under our Minnesota Department of Health Accreditation conform to the current TNI standards.
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = bue to sample matrix # = Due to concentration of other analytes
. f = Due to sample quantity + = Due to internal standard response
CERTIFICATION: MN LAB # 027-015-125 WI LAB # 999447680 ND MICRO # 1013-M ND WW/DW # R-040

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obfained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
blication of I lusions or extracts from or regarding our reports is reserved pending our wrilten approval.

P
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INORGANIC ANALYSES:
Due to the high concentration of fluoride in the spiked sample, the recovery

of fluoride was outside of acceptance range in the matrix spike for samples
19-A52166 through 19-A52171. The data was reported based on the acceptable
recovery of fluoride in the knowns and the relative percent difference between

the matrix spikes.

No other problems were encountered.

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
ication of t lusions or extracts from or regarding our reporis is reserved pending our written approval.
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Juality Control Report :
.ab IDs: 19-A52166 to 19-A52171 Project: BIG STONE PLANT CCR Work Order: 201931-0488
, Matrix Matrix | Matrix | MSD/ MSD/
Lcs | LCS LCS Matrix | Matrix Spike Matrix | Spike | Spike | Dup MSD/ | MSD | MSD/| Dup Known | Known
Spike | Rec % Rec | Spike | Spike Orig | Spike | Rec % Rec | Orig | Dup Rec | Dup |RPD Rec | % Rec | Method

\nalyte Amt | %  Limits | Amt | ID Result | Result | % Limits | Result | Result | % RPD [ Limit (<) (%) Limits | Blank
Boron mg/L 1.000 | 96 85-115| 1.00 19-A52171 1.080 2.130 | 105 75-125| 2.130 | 2.220 | 114 4.1 10 98 90-110| <0.1
Calcium mg/L 50.00 | 103 85-115| 50.0 19-A52171 | 598.0 637.0 | 78 75-1251 637.0 | 643.0 | 90 0.9 10 101 90-110 <0.5
Chloride mg/L - - - 60.0 19-A52168 | 483 107 98 86-117 | 107 106 96 0.9 3 97 90-110| <3

- - - 60.0 19-A52310 28.7 86.9 97 86-117 | 86.9 85.5 95 1.6 5 97 90-110| <3
Fluoride mg/L - - - 2.00 19-D3390 5.18 6.70 76 80-120 ] 6.70 6.78 | 80 1.2 10 93 90-110| <0.02
pH units - - - - - - - - - 6.9 6.9 - 0.0 | 25 101 90-110] -

- - - - - - - - - 6.7 6.7 - 0.0 2.5 101 90-110| -
Solids, Total Dissolved mg/L - - - - - - - - - 556 568 - 2.1 7 101 85-115¢ <10
: - - - - - - - - - 1760 1750 - 0.6 7
Sulfate mg/L - - - 500 19-A52171 1510 1960 90 68-132 | 1960 1960 90 0.0 5 100 80-1201 <5

- - - 500 19-A52133 | 947 1360 83 68-132 | 1360 1390 89 2.2 5

‘luoride Matrix spike recover outside of limits, see narrative.

Approved by:
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Nis Is an exact copy of
MY O1

Minnesota Valley Testing Laboratories the original document
1126 North Front Street  New Ulm, MN 56003 B
Phone: 800 782 3557 Fax: 507 359 2890 =4 Date |5 OC41 4
Field Service Chain of Custody Record /95{ RS (/0
Project Otter Tail Power Company Project Type:  Big Stone Plant CCR _|Name of Samplers: /5 A
Report ' Otter Tail Power Company Carbon Copy: Barr Engineering />3 v/
Attn: Paul Vukonich Attn: Quote Number:
Address P.O. Box 496 Address: _ Work Order Number: 3 /"ﬁ‘?‘ S/?
Fergus Falls, MN 56538-0496 Lab Numbers:
Phone: 218-739-8349
Sample Information Bottle Type Analysis
[ o) g
& 8 g = = [§ G |2
é’ Q o - oef o |o |5 /3 /8 5 |5 icv = >
5 /g 0 s o (oS [Sde /8 S/~ /8 [~ |E[EJS[E |88
= S 3.0 o S SF |T32 /< S [a /¥ [ [SISIE [ /0[S
s /5 g&_ |8 £ £ |£8/s35 s [3/8/s/e/s/sds |€/&/8§
3 /s 552 |8 R § |52 /S98 /S [§/f [S]E [S [S98 |5 [ [<x
A2\l H20X HoclT | W GW 1 [1]N CCR 3
] [H30X WGO GW 1 [1[N CCR3
1,X |H40X A | GW 1 |1[N CCR 3
L3 [H-6 RS GW 1 [1|N CCR 3
10 [H-8 WS | Gw 1 [1[N CCR 3
\[H-9 VOR || GW 1 1| N CCR3
Comments:
s //@ P £ =
Samples Relinquished By 27/~ _ [Samples Received By: /f. 77 (or/:2)
Date: i/ 779 ime: | /4% [Tempp 271 ZtPate: S ook 1Y 77 [Time: %20 [Temp:Z. OC
Samples Relinquished into:  Fridgg Log in Cart Other:
Samples Relinquished By: — : Samples Received By:
Date: ~. |Time: | Temp: Date: [Time: [Temp:
Delivery: $amplérs Other: Seal Number(s) - If Used
Transport: Amblent l//ﬁ;\é Other: Seals Intact? Yes No




25 Aug 1D
<A

Big Stone Sampling - CCR ~ ¥a\\ 2o(7
Landfill or ADA wells

Well Diameter Well Sample Pump Rate Goes

. . : ?
Site Parameter List 4 (Inches) Elevation Equipment _c0ca®d? (iminute) Dry?

H20X CCR 3 32.20 2 1103.91 Bladder Yes 100 Yes
H30X CCR3 22.55 2 1095.19 Bladder Yes 100 Yes
H40X CCR3 27.20 2 1108.22 Bladder Yes 100 No
H6 CCR3 15.00 2 1097.76 Bladder Yes 100 Yes
H8 CCR 3 22.05 2 1081.23 Bladder Yes 100 No
H9 CCR 3 30.20 2 1086.21 Bladder Yes 100 No

Note: CCR sampling is for total recoverable metals. They are not filtered in the field.

CCR 3 & 4 see the first two tabs labeled CCR 3 and CCR 4

Sampling
Seasons**
April & Oct
April & Oct
April & Oct
April & Oct
April & Oct
April & Oct
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CCR - Appendix Hl Detection Monitoring
Field Parameters
pH*

* Field and Laboratory Measurements

Total Concentration Parameters
Boron

Calcium

Chloride

Fluoride

pH

Sulfate

Dissolved Solids, Total

Note: These are non-filtered samples.

Method
6010
6010
SM4500 CL E
EPA 300
SM 4500 H+B-96
ASTM D516
SM 2540 C-97

1000 Noné
2 HNo3
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CCR - Appendix IV - Assessment Monitoring

Total Concentration Parameters
Antimony

Arsenic

Barium

Beryllium
Cadmium
Chromium, Total
Cobalt

Fluoride

Lead

Lithium

Mercury
Molybdenum
Selenium
Thallium

Radium 226 + 228

Note: These are non-filtered samples.

Method
SW6020A
SW602A
SW6010C
SW6020A
SW6020A
SW6020A
SW6010C
EPA 300
SW6020A
SW6010C
EPA 2457
SW6020A
SW6020A
SW6020A




Minnesota Valley Testing Laboratories, Inc.
New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

507 354 8517

Site: Otter Tail Power Co./ Big Stone

Facility ID:

[5@/; Wo [ pate: |4 pet [9

Unique Station 1D:

Sample 1D: Well H20X
Well Condition .
Well Locked? Y&9 No Protective Posts?  Yes N
Well Labeled? ¥ No State ID Tag? Yes (NO
Casing Straight? e No Grout Seal Intact? Ye§ ) No
Repairs Necessary: ~
Well Information

3 * 2] . .

Well Depth: 2%3 Well Casing Elevation: 1103.91
Constructed Depth: 32.20 Static Water Elevation: [ <& (fé) Cf(g
Casing Diameter: 2" Previous Static: / OFE-3(
Water Level Before Purge: ‘—\711/ 5 Water Level After Sample: ,Q IO U

el

Well Volume: Gallons Measurement Method: ;E@V@ Steel Tape
Sampling Information \*

Weather Conditions:  Temp:  Lf] . Wind: LLV Sky: [—¢ s

Sampling Method: Grundfos / l'adar;”Sﬁ)/T Disp. Bailer ~ Whale Grab  Other:

Dedicated Equipment: Yg No N Pumping Rate: ¥ »}5 gpm

Well Purged Dry? ]Zera No Time Pump Began: | O 5(, ém)/ pm
Time Purged Dry? ’ ‘77/ 5 Time of Sampling: / /! 8; am / pm

Duplicate Sample?

Yes d@

ID:

[P—

Sample EH: — /5:&7 2

Sample Appearance:  General: S| /oy Color. &]7\j _ Phase: L,i'lq L4 Segf Odor: Eaﬁt!.y _
. ’ S 7 7 7
i) Specific ~ {Temp D.O. Turbidity ~ |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed # Comments:
1113 | (o-50 | 3292 |(O.2y A//lf# | 125 |
_ 3! 2
g 1(lel]397) 193¢ | | — 3 |Rechum=
4
5
Stabilized? Yes Aa Amount Water Removed: Lf, >5 Gallons
Comments:

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility ID:
BO’) L—@/‘F Date: /L/ 5’(/7"/7
Unique Station ID:
Sample ID: Well H30X
Well Condition
Well Locked? \(g No Protective Posts?  Yes ,N@
Well Labeled? 7 No State ID Tag? Yes o)
Casing Straight? Yes/ No Grout Seal Intact? Yes NG
Repairs Necessary: ~
Well Information
Well Depth: 22 ( DS/ Well Casing Elevation: 1095.19
Constructed Depth: 22.55 Static Water Elevation: /O ‘37 [ 29
Casing Diameter: 2" Previous Static. ™
Water Level Before Purge: 3 < 9’[ ) Water Level After Sample: [Q clow fasf
Well Volume: 3 '—O(D Gallons Measurement Method: E,léE'WL}) Steel Tape
Sampling Information ' —
Weather Conditions:  Temp: Q L/Z._ Wind: [_F/(/ Sky: /«a ;O
Sampling Method: Grundfos /B’Igdders,ﬁ% Disp. Bailer  Whale _ Grab  Other:
Dedicated Equipment: ‘@9 No — Pumping Rate: L5 gpm
Well Purged Dry? {@27 No Time Pump Began: }/.3 2 Fam)/ pm
1 j e
Time Purged Dry? [145 Time of Sampling: £/5 O ARy pm
Duplicate Sample? Yes @ ID: — Sample EH: i O‘? 5
Sample Appearance:  General: U &er  Color. VU 7¢” Phase: A& 127 Qdor: A~/ & Yo~
- i3 Specific Temp D. O. Turbidity  |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed # Comments:
L o~ N ..? ¢ 5 e e - . ]
[1495 1 C-80 39 |12.79] wA | ~A4 | 325 |
| | I 2
50 ¢4 [ Qoo [ia.0 | | — s
4
5
= >
Stabilized? Yes N@ Amount Water Removed: & -+ 5 Gallons
Comments:

Exceptions to Protocol:



|
i
i
1
@
E

Minnesota Valley Testing Laboratories, Inc.
507 354 8517

New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

Site: Otter Tail Power Co./ Big Stone

Facility ID:

B"/’i) HU/'?C Date: ['7[ agCt /7

Unique Station ID:

Sample ID: Well H4OX
Well Condition »
Well Locked? Y55 No Protective Posts?  Yes (N6
Well Labeled? Vest, No State ID Tag? Yes No/
Casing Straight? Yes” No Grout Seal Intact? gres) No

v

Repairs Necessary:
Well Information
Well Depth: 2748~ Well Casing Elevation: 1108.22
Constructed Depth: 27.20 Static Water Elevation: /& 9G .87
Casing Diameter: 2" Previous Stafic: j 0 ‘?(’/ O 47

Water Level Before Purge: / 7 3 6

Water Level After Sample: fz, lovr  Lushp

Well Volume: {. (p 5 .Gallons Measurement Method: El_}é@ Steel Tape
Sampling Information L :

Weather Conditions:  Temp: LI 7 Wind: [ v sky e O

Sampling Method: Grundfos B}fa'thSSl)l‘ Disp. Bailer ~ Whale Grab  Other:

Dedicated Equipment: 1?;737 No ~— Pumping Rate: L5 gpm . ‘
Well Purged Dry? \%(57 No Time Pump Began: £2_ 3/ am / 6n5)
Time Purged Dry? 72;3'8 Time of Sampling: / Q 615 am / ,p\%ﬁ

Duplicate Sample?

Yes @87

iD: s

Sample EH: = /528

Sample Appearance:  General: ¢~ feetC  Color. n/@ 3¢ Phase. a1 Odor: 47/ e
y, Specific ~ {Temp D. O. Turbidity ~ |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed. |# Comments:
[.38 (.79 | 2810 |$€2 | wh- | w4 |[T75 |

. ‘: 2

[243 | (8 | 2215 |88 | | = I Rechine
14
5

Stabilized? Yes gN@ Amount Water Removed: Gallons

Comments:

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.

New Uim, MN 56073 507 354 8517
Groundwater Assessment Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility ID: - )
O Date: [Yohq

Unique Station ID:  —

Sample ID: Well H6
Well Condition
Well Locked? @@ No Protective Posts?  &¢ No
Well Labeled? Yéd No State ID Tag? Yes Qe
Casing Straight? es’ No Grout Seal Intact? Yes N’
Repairs Necessary:
Well Information
Well Depth: 17,93 Well Casing Elevation: NA
Constructed Depth: 17.70 Static Water Elevation: i

Casing Diameter; 2"

11.59

Water Level Before Purge:

Previous Static:

1

Water Level After Sample:

1204

Well Volume: \012?7 Gallons Measurement Method: @ Steel Tape
Sampling Information o
Weather Conditions:  Temp: 3 °] ' wine:. E L/ Sky: 5% Ay
Sampling Method: Grundfos '@ﬁ? Disp. Bailer ~ Whale Grab  Other: /
Dedicated Equipment: /?E;? . No Pumping Rate: O ;’ﬁf gpm
Well Purged Dry? Ves (I\‘Q Time Pump Began: 330 , ani /@?
Time Purged Dry? - Time of Sampling: 3H§ am / gy
Duplicate Sample? Yes @ ID: - Sample EH: "’i o5
Sample Appearance:  General: Z')-ECA.(: Color: N@%\L Phase: A)DN_ Odor: A}w\&
Specific Temp D. O. Turbidity ~ |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed # Comments:
225 1722 | NE (137 NA | NA []25
M0 1723 | 947 | 1.2C 5
M9 |23 | 5o 132 3.75 s
4
5
Stabilized? @ No Amount Water Removed: 3.79 Gallons

Comments.

Exceptions to Protocol:




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073

Groundwater Assessment

Sampling Personnel:

DF

507 354 8517
Site: Otter Tail Power Co./ Big Stone
Facility 1D: —
Date: , y QCHC]
T

m——

Unigue Station iD:

Comments:

Exceptions to Protocol:

Sample ID: Well H8
Well Condition
Well Locked? (V&2 No Protective Posts? (Y No
Well Labeled? (YE® No State ID Tag? Yes (N
Casing Straight? es? No Grout Seal Intact? (Yes) “No
Repairs Necessary:
Well Information
Well Depth; A2 23 Well Casing Elevation; 1081.23
Constructed Depth: 22.05 Static Water Elevation: } 075 a 693
Casing Diameter: 2" Previous Static: j677:9 [
5 A
Water Level Before Purge: 5(’,;0 Water Level After Sample: (;9 3
Well Volume: “1.73 Gallons Measurement Method: —ffec. WL} Steel Tape
Sampling Information , \
Weather Conditions:  Temp: 299 Wind: 55 _E Lf ' Sky: {um\«v
Sampling Method: Grundfos Bldder Disp. Bailer ~ Whale Grab  Other: /
Dedicated Equipment: @ No Pumping Rate: & Q"j- gpm
Well Purged Dry? Yes (Koo Time Pump Began: i;z'fj‘/ am /@
Time Purged Dry? - Time of Sampling: ]‘) ;7% am / m>
Duplicate Sample? Yes (@@ ID: — SampleEH: @ ’
7 4
Sample Appearance: General: [/i&qf Color: }\36’"{ Phase: hga{\,é’ Odor: NC‘«’%
Specific Temp D. O. Turbidity  |Gallons SEQ
Time pH Cond. °c mg/L NTU Removed [# Comments:
Mee (704 [1%04 | o33 | NA | NA | 275
7 174 135 [e33 5.5 b
1429 | 7.4 | 1397 | 030 2,325 |a
| 4
5
Stabilized? /@ No Amount Water Removed: 3 !2{ Gallons




Minnesota Valley Testing Laboratories, Inc.

New Ulm, MN 56073 507 354 8517
Groundwater Assessment , Site: Otter Tail Power Co./ Big Stone
Sampling Personnel: Facility 1D
dﬂ)é/! L-/;ﬁ/“L’ Date: MC’)C‘)’ /7
Unigque Station ID:
Sample ID: Well H9
Well Condition :
Well Locked? Protective Posts?  Yes) No
Well Labeled? State ID Tag? Yes (No?
Casing Straight? Grout Seal Intact? Yes o/
Repairs Necessary:
Well Information
Well Depth: Q g.2] Well Casing Elevation: 1086.21
Constructed Depth: 30.20 Static Water Elevation: f@ 7?2 -9
Casing Diameter: 2" Previous Static: / O 87 / . 73
. L ¢ s
Water Level Before Purge: 8 ) Ef l Water Level After Sample: (/ [ﬂéb\
Well Volume: 3 - 5 5 Gallons Measurement Method: Egc WLI/) Steel Tape
- = "E =
Sampling Information .
Weather Conditions: Temp: 5 & Wind: M v Sky: /~C,
{ Sampling Method: Grundfos B@ier SS}? Disp. Bailer ~ Whale Grab  Other:
. . . N . Fd
Dedicated Equipment: [@ No Pumping Rate: 2 gpm
N p =
Well Purged Dry? Yes §5) Time Pump Began: [ 3 42 am / pf)
-
Time Purged Dry? — Time of Sampling: Iy ) am / g
Duplicate Sample? Yes [}]66 iD: — Sample EH: ?5 A
Sample Appearance:  General: C’i/ L™ Color, A-@ N/ Phase: A& s Odor: v X_—
i§ Specific Temp D. 0. Turbidity Gallons SEQ
Time pH Cond. °c mg/L NTU Removed # Comments:
13570 | (p-(02] 3255 | 977 | af- | wd | 375 i
. -~ y 3 i
1912 ] k] 3258 | 978 || || 730 ]
- - N X X )
1927 | (L3200 [ 9.76 | | | 1425 s
| 4
| 5
Stabilized? a(éé) No Amount Water Removed: f / ,15 Gallons
| Comments:

Exceptions to Protocol:




Appendix B

Big Stone Plant, Ash Disposal Area: Coal Combustion Residuals
Alternative Source Demonstration



engineering and environmental consultants

resourceful. naturally. BARR
]

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):

Barr Engineering Co. 234 West Century Avenue, Bismarck, ND 58503 701.255.5460 www.barr.com




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

Page: 2

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.

e 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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Date:  March 14, 2019
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intrawell Prediction Limit
0.75

0.70
® 0.69

0.65 | 0.66
0.63 ‘

0.60

Fluoride, mg/L

055 @

L
0.50
8/1/2016 1/30/2017 8/1/2017 1/30/2018 8/1/2018 1/30/2019

Figure 1 Monitoring Well H8 Fluoride Data with Intrawell Prediction Limit (0.63 mg/L)

Certification

The results described above indicate that the SSI identified from the fall 2018 detection monitoring event
for fluoride in monitoring well H8 can be attributed to measurement uncertainty in the analytical results. I
certify that the written demonstration provided (above) for fluoride at monitoring well H8 and supported
by the data in Figure 1 is consistent with our review of the groundwater data collected to date and as
required under the CCR Rule ((§257.94(e)(2)). Furthermore, I certify that the information presented in this
memorandum is accurate, based on our records of CCR unit monitoring results and communications with

Paul T.
, Swenson
‘fg;;?@v- - 2019.03.14

[y, ) A

15:23:57 -06'00"

Paul T. Swenson, P.E.
Vice President
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