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1.0 Introduction

Otter Tail Power Company (OTP) operates Coyote Station, a coal-fired generation unit near Beulah, North
Dakota. Coal combustion residuals (CCR) from the generating station are placed in three on-site surface
impoundments: the Slag Pond, the Sluice Outfall, and Nelsen Pond. These impoundments are existing
CCR surface impoundments that are 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).

The Slag Pond Area, in which the groundwater monitoring system is located, consists of the Slag Pond,
S|uice Outfall, and Nelsen Pond. The location of the Slag Pond Area is shown on (Figure 1). The
groundwater monitoring system is a Multiunit Groundwater Monitoring System, as allowed in §257.91 (d).
It is not feasible to install a separate groundwater monitoring system for each CCR unit.

This 2018 Annual Groundwater Monitoring and Corrective Action Report (Annual Report) describes the
monitoring program and results for the Slag Pond Area at Coyote Station (Site).

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

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

o Describe any problems encountered

o Discuss actions to resolve the problems

o Highlight key activities for the upcoming year

1.2 Status of the Groundwater Monitoring and Corrective Action
Program

The 2017 Annual Groundwater Monitoring and Corrective Action Report, Slag Pond Area (Barr, 2018)
documented the results of the baseline monitoring. The evaluation of groundwater monitoring data for
statistically significant increases over background levels for the constituents listed in Appendix Ill began
on October 17, 2017 and continued in 2018.

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

R i e

CCR Rule Requirements

Conteni Required in Repoﬁ

Map showing the CCR unit and all

§257.90(e)(1) monitoring wells that are part of the Section 2.1.1 Documentation - see Figure 1
groundwater monitoring system

§257.90(€)(2) DISCL:ISS any new or decommissioned Section 2.1.2 Changes to Monitoring
monitoring wells System
Provide the number and date groundwater ; - ;

§257.90(e)(3) samples were collected, and the SR:::ES 2.2 Monitoring and Analytical
monitoring (i.e., detection or assessment)

§257.90(e)(4) Discuss any transition between monitoring | Section 2.4 Key Activities for Upcoming
programs Year
Other information specified in §257.90 Other information not required in this

¥i
BA57200EN5) through §257.98 report




2.0 Groundwater Monitoring and Corrective Action
Program

This section documents the status of the groundwater monitoring and corrective action program for the
CCR unit for 2018. 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 2019 are described in Section 2.4.

2.1 Groundwater Monitoring System

2.1.1 Documentation

Figure 1 shows an aerial image of the CCR unit and all background (or upgradient) and downgradient
monitoring wells, including the well identification numbers, that are part of the groundwater monitoring
program, as required by §257.90()(1). Further details on the monitoring system are included in the
Groundwater Monitoring System Report, Coyote Station Slag Pond Area (Barr, 2016).

2.1.2 Changes to Monitoring System

The groundwater monitoring system was unchanged in 2018.

2.2 Monitoring and Analytical Results

A total of 10 groundwater samples were collected and analyzed for the constituents listed in Appendix |l
(Part 257) in 2018 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 in
Appendix A,

o  Two semiannual samples from monitoring wells MW 25, POND N3, POND 6, and POND 16S.
o One semiannual sample from monitoring wells POND 10 and POND 12.

In addition to the semiannual samples, one resample was collected from monitoring well POND 16S for
boron on May 3, 2018.

2.3 Key Actions Completed/Problems Encountered
The following key actions were completed for the groundwater monitoring program through 2018:

o Completed semiannual detection monitoring sampling for each background and downgradient

well.

e 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 lIl at all downgradient monitoring

wells, except for monitoring well POND 165.




e Determined, pursuant to § 257.93(h), that a statistically significant increase over background levels
occurred for boron at downgradient monitoring well POND 165. A successful demonstration that
a source other than the CCR unit caused the SSI is provided in Appendix B.

Problems encountered during the report period include:

o The field logs indicate that recharge was insufficient for sampling monitoring well POND 10 and
POND 12 for Appendix Il (Part 257) constituents on February 27, 2018. Monitoring well POND 12
recharged and was sampled on March 1, 2018, but monitoring well POND 10 did not recharge

and no sample was collected.

o The field logs indicate that recharge was insufficient for sampling monitoring well POND 12 for
Appendix Il (Part 257) constituents on August 7, 2018.

2.4 Key Activities for Upcoming Year

The following key groundwater monitoring program activities are planned for 2019

e Evaluate analytical results from the 2019 semiannual detection monitoring events for statistically
significant increases (SSls) according to the CCR Groundwater Sampling and Analysis Plan
(Carlson McCain, 2017).

o Continue the groundwater monitoring program in accordance with the CCR rule.

o Closure of the Slag Pond, Sluice Outfall, and Nelsen Pond will begin in the Spring of 2019.




3.0 References

Barr, 2018. 2017 Annual Groundwater Monitoring and Corrective Action Report, Coyote Station Slag Pond
Area. Prepared for Otter Tail Power Company. January 2018.

Barr, 2016. Groundwater Monitoring System Report, Coyote Station Slag Pond Area. Prepared for Otter
Tail Power Company. November 2016.

Carlson McCain, 2017. CCR Groundwater Sampling and Analysis Plan (Including Statistical Method
Selection and Certification), Coyote Station Slag Pond Area. Prepared for Otter Tail Power Company.

October 2017.




Figures




-+= Upgradient Monitoring Well

% Downgradient Monitoring Well

D Pond Qutline

SITE LOCATION
Slag Pond
Coyote Station
Otter Tail Power Company
Beulah, North Dakota

FIGURE 1




Appendices



Appendix A

Laboratory Reports and Field Sheets



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 I?mﬁdway Ave, ~ Bismarck, ND 585%16'"08005-279-6885 ~ Fax 701-258-9724 S S R FE
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
$ www.mvtl.com

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-0393
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Slag Pond
Event & Year February 2018
MVTL Laboratory Identifications: 18-W285 through 18-W289
Pagelof1l
Sample Identification MVTL Laboratory #
FB Slag 18-W285
Pond6 18-W286
PondN3 18-w287
Pond10 No sample
Pond12 No sample
Pond16S 18-W288
MW2S 18-W289
I RECEIPT

e All samples were received at the laboratory on 1 Mar 18 at 0800.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
o Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 2.6°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

. HOLDING TIMES
e With the exception of laboratory pH, all holding times were met for both preparation and analysis

unless noted here.

118 METHODS
e Approved methodology was followed for all sample analyses.

v, ANALYSIS
e All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: CQMM @&T@ oate: | S Mar 18

Claudette Carroll - MVTL Bismarck Laboratory Manager

MYVTL guarantess the accuracy of the analysis done on the sample submitted for testing. 1t is not possible for MVTL to guarantee that a tesi result obtained on a particular sample will be the same on any other sample unless
all conditions offecting the somple are the same, including snmpling by MVTL. As a mutual protection to clicnts, the public and oursclves, all reports are submitted as the confidential property of clients, and authorization for
lication of Jusions or extracis from or regarding our reports is reserved pending our wrilten approval.
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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

MEMBER

Approved by: (_1@‘[‘_“_‘;_1;{3__ <. C_{M\ Ff_() lgl/(trr ' &(

CERTIFICATE of ANALYSIS

- CCR

Josh Hollen
Otter Tail Power Co.
PO Box 496

Fergus Falls MN 56538-0496

Project Name: OTP Coyote-Slag Pond CCR

Sample Description: FB Slag

Event and Year:

February 2018

Page:

Report Date:
Lab Number:

Account #:
Date Sampled:
Date Received:

PO #: 48895

1 o0of 5

13 Mar 18
18-W285
Work Order $#:82-0393
006106
28 Feb 18

1 Mar 18
Sampled By: MVTL Field Services

Temp at Receipt: 2.6C

8:00

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200,2 1 Mar 18 SVS
Lab, pH # 9.1 s.u. 0.1 5M4500 H+ B 1 Mar 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 1 Mar 18 17:00 S8VS
Sulfate <5 mg/1 5.00 ASTM D516-07 13 Mar 18 9:47 RAG
Chloride g A mg/l 1.0 SM4500-Cl-E 2 Mar 18 13:44 RAG
Total Dissolved Solids < 10 mg/1l 10 I1750-85 2 Mar 18 10:29 S8VS
Calcium - Total & q mg/1 1.0 6010D 5 Mar 18 9:50 S2
Boron - Total < 0.1 mg/1 0.10 6010D 5 Mar 18 11:11 BT

* Holding time exceeded

‘e

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:

@ = Due to sample matrix
! = Due to sample quantity

CERTIFICATION: ND # ND-00016

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

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that o test result oblained on n particular sample will be the same on any other sample unless

all conditions affecting the sample are

of.

the same, including sampling by MVTL. As a mutunl protection to cliens, the public and ourselves, all reports are submitted as thoe confidential property of clienls, ond authorization for
or extracts from or regarding our reports is reserved pending our wrilten 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,
2616 East Broadway Ave. ~ Bismarck, N
1201 Lincoln Hwy. ~ Nevada, TA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
D 58501 ~ 800-279-6885 ~ Fax 701-258-9724

MEMBER

. CERTIFICATE of ANALYSIS - CCR

Josh Hollen
Otter Tail Power Co.
PO Box 496

Fergus Falls MN 56538-0496

Project Name: OTP Coyote-Slag Pond CCR

Sample Description: Pondé

Event and Year:

February 2018

Page: 20 b

Report Date: 13 Mar 18

Lab Number: 18-W286

Work Order #:82-0393

Account #: 006106

Date Sampled: 27 Feb 18 13:23
Date Received: 1 Mar 18 8:00
Sampled By: MVTL Field Services

PO #: 48895

Temp at Receipt: 2.6C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 1 Mar 18 sVSs
Field pH 6.95 s.u. 0.1 SM 4500 H+ B 27 Feb 18 13:23 DJN
Lab, pH * 7.4 s.u. 0.1 SM4500 H+ B 1 Mar 18 17:00 SVS
Field Temperature 9.33 Degrees C 0.1 SM 2550B 27 Feb 18 13:23 DJN
rield Conductivity 4241 umhos/cm 1 EPA 120.1 27 Feb 18 13:23 DJN
Fluoride 0.33 mg/1l 0.10 SM4500-F-C 1 Mar 18 17:00 SVS
Sulfate 1690 mg/1 5.00 ASTM D516-07 6 Mar 18 10:59 RAG
Chloride 28.5 mg/1 1.0 8M4500-C1l-E 2 Mar 18 13:44 RAG
Total Dissolved Solids 3280 mg/1 10 I1750-85 2 Mar 18 10:29 SVS
Calcium - Total 214 mg/1 1.0 6010D 5 Mar 18 9:50 Sz
Boron - Total 2.92 mg/1 0.10 6010D 5 Mar 18 11:11 BT
* Holding time exceeded

ot

approved by (lgpbitte K. Cian rep {5 Mg~ i

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:

@ = Due to sample matrix

! = Due to sample quantity

CERTIFICATION: ND # ND-0001&

# = Due to concen

tration of other analytes
+ = Due to internal standard response

MVTL guaraniees the accuracy of the analysis done on the somple submitted for testing, It is not possible for MVTL to guarantee that a te:
all conditions afMecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves,

of lusions or extracts from or regarding our reports is reserved pending our writlen approval.

st result obtained on a particular sample will be the same on any other sample unless
all reports arc submitted as the confidential property of clients, and authorization for



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. ~ Bismack, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724  SLSglog
1201 Lincoln Hywy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 3 0of 5

CERTIFICATE of ANALYSIS - CCR
Report Date: 13 Mar 18

Josh Hollen Lab Number: 18-W287

Otter Tail Power Co. Work Order #:82-0393

PO Box 496 Account #: 006106

Fergus Falls MN 56538-0496 Date Sampled: 27 Feb 18 14:54

Date Received: 1 Mar 18 8:00
Sampled By: MVTL Field Services

Project Name: OTP Coyote-Slag Pond CCR
PO #: 48895

Sample Description: PondN3
Temp at Receipt: 2.6C

Event and Year: February 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 1 Mar 18 SvVs
Field pH 6.69 s.u, 0.1 SM 4500 H+ B 27 Feb 18 14:54 DJN
Lab, pH * 7.1 s.u. 0.1 SM4500 H+ B 1 Mar 18 17:00 SVS
Field Temperature 11.0 Degrees C 0.1 SM 2550B 27 Feb 18 14:54 DJN
Field Conductivity 5278 umhos/cm 1 EPA 120.1 27 Feb 18 14:54 DJN
Fluoride 0.25 mg/1 0.10 SM4500-F-C 1 Mar 18 17:00 SVS
Sulfate 3520 mg/1 5,00 ASTM D516-07 6 Mar 18 10:59 RAG
Chloride 39.5 mg/l 1.0 SM4500-C1-E 2 Mar 18 13:44 RAG
Total Dissolved Solids 5180 mg/l 10 I1750-85 2 Mar 18 10:29 SVS
Ccalcium - Total 515 mg/1l 1.0 6010D 5 Mar 18 9:50 SZ

0.10 6010D 5 Mar 18 11:11 BT

Boron - Total 0.66 mg/1

+ Holding time exceeded

cc
Approved by: Cﬂauﬁ-tﬁ& K. Cunr€p ,5Mﬂf 1K

Claudelte K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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 4+ = Due to internal standard response
CERTIFICATION: ND § ND-00016

MVTL guarantees H.m acouracy of the analysis d?ne an the snmple submitted for testing. It is not possible for MVTL o guarantec that o test resull obtained on o particular snmple will be the same on any other sample unless
all cundzllons affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submilled as the confidential property of clients, and authorization for
bl 0 ( 1 or extracls from or regarding our reports is reserved pending our writlen approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

9 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 Hiy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

CERTIFICATE of ANALYSIS - CCR

Josh Hollen
Otter Tail Power Co.
PO Box 496

Fergus Falls MN 56538-0496

Project Name: OTP Coyote-Slag Pond CCR
Sample Description: Pondl6sS

Event and Year: February 2018

Page: 4 of 5

Report Date: 13 Mar 18

Lab Number: 18-W288

Work Order #:82-0393

Account #: 006106

Date Sampled: 27 Feb 18 17:00
Date Received: 1 Mar 18 8:00
Sampled By: MVTL Field Services

PO {#f: 48895

Temp at Receipt: 2.6C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 1 Mar 18 8vVs
Field pH 6.88 s.u, 0.1 SM 4500 H+ B 27 Feb 18 17:00 DJN
Lab, pH Sl s.u. 0.1 5M4500 H+ B 1 Mar 18 17:00 SVS
Field Temperature 8.53 Degrees C 0.1 SM 2550B 27 Feb 18 17:00 DJN
Field Conductivity 3190 umhos/cm 1 EPA 120.1 27 Feb 18 17:00 DJN
Fluoride 0.19 mg/1 0,10 SM4500-F-C 1 Mar 18 17:00 SVS
Sulfate 1570 mg/1 5.00 ASTM D516-07 6 Mar 18 10:59 RAG
Chloride 26.5 mg/1 1.0 SM4500-Cl-E 2 Mar 18 13:44 RAG
Total Dissolved Solids 2440 mg/1 10 I1750-85 2 Mar 18 10:29 SVS
calcium - Total 184 mg/1 1.0 6010D 5 Mar 18 9:50 SZ
Boron - Total 2.44 mg/1l 0.10 6010D 5 Mar 18 11:11 BT
* Holding time exceeded

cC

Approved by: CQCL-widiL 4. Caan Ff’.(.? ' 5 Mﬂ ' 'g

Claudetie K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix
pue to sample quantity

1=
CERTIFICATION: ND {l ND-00016

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

MVTL guarantees the accuracy of the analysis done on the sample submitled for testing. It is not possible for MVTL to guatantee that a te
all conditions affecling the sample are the same, including sampling by MVTL. As a mutyal protection to clients, the public and ourselves,
blication of Tusions or extracts from or regarding our reports is reserved pending our written approval.

il

———
st resull oblained on a particular sample will be the same on any other sample unless
all reports are submitted as the confidential property of clients, and authorization for



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
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Page: 5 of 5

CERTIFICATE of ANALYSIS - CCR
Report Date: 13 Mar 18

Josh Hollen Lab Number: 18-W289

Otter Tail Power Co. Work Order #:82-0393

PO Box 496 Account #: 006106

Fergus Falls MN 56538-0496 Date Sampled: 28 Feb 18 10:17

Date Received: 1 Mar 18 8:00
Sampled By: MVTL Field Services

Project Name: OTP Coyote-Slag Pond CCR
PO #: 48895

Sample Description: MW2S
Temp at Receipt: 2.6C

Event and Year: February 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 1 Mar 18 svs
Field pH 6.96 s.u, 0, SM 4500 H+ B 28 Feb 18 10:17 DJN
Lab, pH * 7.4 s.u. 0.1 SM4500 H+ B 1 Mar 18 17:00 SVS
Field Temperature 7.00 Degrees C 0.1 SM 2550B 28 Feb 18 10:17 DJN
Field Conductivity 5361 umhos/cm 1 EPA 120.1 28 Feb 18 10:17 DJN
Fluoride 0.26 mg/1 0,10 SM4500-F~C 1 Mar 18 17:00 SVS
Sulfate 3320 mg/1l 5.00 ASTM D516-07 6 Mar 18 10:59 RAG
Chloride 27.2 mg/l 1.0 SM4500-Cl-E 2 Mar 18 13:44 RAG
Total Dissolved Solids 5070 mg/l 10 I1750-85 2 Mar 18 10:29 SVS
calecium - Total 560 mg/1 1.0 6010D 5 Mar 18 9:50 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 5 Mar 18 11:11 BT

#* Holding time exceeded

[C

aoprovedy:  (fpuedate K. Canrtp IS Mar ¥

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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 4+ = Due to internal standard response

CERTIFICATION: ND H ND-00016

MVTL guaranices the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL lo guarantee thal a lest result oblained on a particular sample will be the same on any other sample unless

[

1l conditions affecting the sample are the same, including sampling by MVTL. Asa mutual protection to clients, the public and ourselves, all reports are submilted as the confidential property of clients, and authorization for
ication of L lusions or extracls from or regarding our reports is reserved pending our writlen approval.
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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 S lSfg

1201 Lincoln Hwy. ~ Nevada, m\i?f‘%l ;133(9&1362-0855 ~ Fax 515-382-3885 AT
CASE NARRATIVE
MVTL Lab Reference No/SDG: 201882-0405
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Slag Pond
Event & Year February 2018
MVTL Laboratory Identifications: 18-W306
Pagelof1l
Sample Identification MVTL Laboratory #
Pond12 18-W306
. RECEIPT

e All samples were received at the laboratory on 1 Mar 18 at 1616.
o Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
o Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon recelpt was 0.3°C.
o All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

1. HOLDING TIMES
o  With the exception of laboratory pH, all holding times were met for both preparation and analysis

unless noted here.

M. METHODS
e Approved methodology was followed for all sample analyses.

AT ANALYSIS
e All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical
laboratory report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: @MM @Jy@ DATE: ’ZMR‘A’ lg

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee thal a test resull obtained on a particular sample will be the same on any other sample unless
all conditions nffecting the sample are the same, including sampling by MVTL. As a mutual protection to clicnts, the public and oursclves, nll reports are submilted as the confidential property of clients, and authorization for
publication of statements, conelusions or extracls from or regarding our reports is reserved pending our wrilten approval,
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MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
%GI;Ig%h Gﬁmmél St, RNE‘V]EHIH) M]l.:l 56[(;73 ~ 800-78%—3557 ~ Fax 507-359-2890 ———
ast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy, ~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885 4
" www.mvtl.com

Page: 1 of 1

CERTIFICATE of ANALYSIS - CCR
' Report Date: 7 Mar 18

Josh Hollen Lab Number: 18-W306

Otter Tail Power Co. Work Order #:82-0405

PO Box 496 Account #: 006106

Ferqus Falls MN 56538-0496 Date Sampled: 1 Mar 18 14:40

Date Received: 1 Mar 18 16:16
Sampled By: MVTL Field Sexrvices

Project Name: OTP Coyote-Slag Pond CCR
PO #: 48895

gample Description: Pondl2
Temp at Receipt: 0.3C

Event and Year: February 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 1 Mar 18 8VSs
Field pH 7.28 8.u. 0.1 SM 4500 H+ B 1 Mar 18 14:40 DJN
Lab, pH * 7.6 s.u, 0.1 SM4500 H+ B 2 Mar 18 17:00 SVS
Field Temperature 8.42 Degrees C 0.1 SM 2550B 1 Mar 18 14:40 DJN
Field Conductivity 3307 umhos/cm X EPA 120.1 1 Mar 18 14:40 DJN
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 2 Mar 18 17:00 SVS
Sulfate 1870 mg/l 5.00 ASTM D516-07 6 Mar 18 11:56 RAG
Chloride 29.1 mg/1l 1.0 SM4500-Cl-E 2 Mar 18 14:23 RAG
Total Dissolved Solids 2630 mg/1 10 I11750-85 2 Mar 18 10:29 SVS
Calcium - Total 220 mg/1 1.0 6010D 5 Mar 18 10:50 82
Boron - Total 1.56 mg/1 0.10 6010D 5 Mar 18 12:11 BT
+ Holding time exceeded
Ce
. ! S .
approved by (g uditte K Crn €p (2 Mirl$
Claudelte K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
1 = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND {§ ND-00016

MVTL guaranices 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 ssmple 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 reporis ore submitted as the confidential property of clients, and authorization for

of ions or extracls from or regarding our reports is reserved pending our written approval.
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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 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890 o

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

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

May 4, 2018

Otter Tail Power Company
Josh Hollen

P.O. Box 496

Fergus Falls, MN 56538-0496

RE: Coyote Station Groundwater Sampling — Well 16s

Dear Mr. Hollen,

On May 3, 2018, MVTL Laboratories’ Field Services division collected a groundwater
sample from well 16s at the Coyote Station near Beulah, ND. The well was sampled for

Boron using the CCR sampling method. Collected samples were placed on ice and then
transported back to the MVTL laboratory for analysis.

Thank you for your trust and support of our services. If you have any questions, please

call me at (800) 279-6885.

Sincerely,

o

Jeremy Meyer
MVTL Field Services

MVTL guarantees the accuracy of the analysis donc on the sample submitted for festing. 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 Ihe confidential property of clients, and authorization for
ication of conclusions or extracls from or regarding our reports is reserved pending our writlen approval.




\l\@ﬂcmEEoo

quw _QQ ; IpaACUIDY SWN|OA [Bl1C L ON (w@m\ pazlicels
. Jojd| oL
Z=7J | 093] ol b3 Zh| [P Ry QLT[ FLT [ e [ ST 21| S5 3/ e
w22 1 RQS 0l (37 zh R 2l 2R/ Cw' | JL'Z|6 ¢l | b Z[] @< 5] g
S Z | Do R( | B Lh|ZEI |7 WWHST | 2L 2| LLTi | b7l SRS/ L
ey a8 Aol [ SRl 7 wﬁ RES | L6 | 97 3| ZEze | J7 21| o3| 9
~F7 2 | Dot Vol [ a5 Ch [ E Rl PI | herp [ &P [f72 g [ SEST] s
=52/ | 005l | _°W | JhZh| F | b R/ | S 2| S Jl 192&| RO 9ol ¥
PR/ > 205/ po/ be=h| 7zl L73 | 70| W& 77| 83cc] 77 S9! ¢
7 , 24 | 2057 odl Tz teh| s %7 | 987/ T T I L8] JER| OSK z
AP A2 aed| o9l | _0Z5] 0%5 L7t X z& T ClZe] abal _Sehi| v
Apnojo ‘Apnojo Ajped les|o Ui uezo - %0LF AW OZF %01+ L'0¥F %S+ QUL #1038
103 IopQ 10j0D ‘AuE|D percway [ o1eW [ () 1eAsT| (NLN) {Aw) (1/bw) Hd ‘puoy ) (2Apnozsuod )
:uopduasiqg u Buidwng | Jeyepy | Mpiging dH0 oa oadg dwsa}] uonezijiqels
s1usWaInsea|y piai4
1817 101e31pU] [oAST JAJEM OMI09]T | :pOUIRlA JUSWaINSEs|
apod U 9|dwes Jely [ansT Jerepn
. ] 1] TR’ S5H :dwing jo do 03 yidaQ
wdiwe 5S35 T [:Buydwes o sl S 77y L] =rea sidwes sley| S5'h BUN[OA [l
wdme ——  [:AQg pabind swi] [ON/  S3A ¢ pebind (B 4 S48 ‘uidaq (18 18I0 L
g/ We 2 C L] [ueBeg Bubind swiL X/~ £ |'9¥eqebing u £3'h abind alojeg [2AaT J8lepp
2 Jeewelq buisen
[ :al sidwes s3ed)dng :Aessaos) siedey
1Sd ON~  S9A ‘¢ @idwes a1ealdng 3IHSTA 10N _ ON sap |i0B| [eeg inol9
EES ~ & S [Henooey _4eN SaA ;¢ dinb3 pajeaipaq —— ON % Zbens buisen
Dos S [@Bind Iappeig “pouialy buiidiies ON S |ipaPgeT [IBM
sbues jouod leppeig ‘pousIN Bulbind CON -  S8A LPEM00T [IBAN
/ uoneuw.ou] buidwes uoneuLolUf [IBAA
>3:o_0&>u~\5_0\>_¢wm_ ] Auung dioaid & \W PUIAA o QWL :dwa] 1sSUonIpuOsD J3YIBapA

v@@\éuhl\\v\ T -.\&QQ. ‘|euosiad Bujdwes

0267852 (L0L) :aucyd
aN “¥olewsig ‘any Aempeolg ‘g 192

£ 9] ¥YY¢4 a m_.nEmw JUSWISSasSSY JS1BMPUNOIS)
S — }oayseleq pjsi4 nﬁ\:é“



MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth 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
26(1)6 East]?roglldway Aillre. NdBiSKat(C)IZC’ ND 585016~ 800-279-6885 ~ Fax 701-258-9724 MEMBE R
1201 Lincoln -~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885
i www.mvtl.com

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-0914
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Slag Pond
Event & Year Boron Test May 2018
MVTL Laboratory Identifications: 18-w871
Pagelof1l
Sample Identification MVTL Laboratory #
Pond 165 18-W871
L. RECEIPT

e All samples were received at the laboratory on 4 May 18 at 0800.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 4.3°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

1. HOLDING TIMES
o All holding times were met for both preparation and analysis unless noted here.

1. METHODS
o Approved methodology was followed for all sample analyses.

V. ANALYSIS
e All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: CQMM 6;»:7@ DATE: &FM«*V.] }g

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL guarantees the accuracy of the apalysis ‘done on the sample submitted for testing. It is not possible for MVTL to guaranlee that a test result obtained on a particular sample will be (e 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, oll reports are submilled as the confidential property of clients, and authorization for
blication of stal I lusions or extracts from or regarding our reports is resgrved pending our wrilten approval.
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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 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 L B
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

CERTIFICATE of ANALYSIS - CCR

Josh Hollen

Otter Tail Power Co.

PO Box 496

Fergus Falls MN 56538-0496
Project Name: OTP Coyote-Slag Pond CCR

Sample Description: Pond 165

Page: 1o0f 1

Report Date: 8 May 18

Lab Number: 18-W871

Work Oxder #:82-0914

Account #: 006106

Date Sampled: 3 May 18 15:55
Date Received: 4 May 18 8:00
Sampled By: MVTL Field Services

PO #: 48895

Temp at Receipt: 4.3C ROT

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 May 18 EMS
Field pH 6.78 8.U. 0.1 SM 4500 H+ B 3 May 18 15:55 DJN
Field Temperature 12.6 Degrees C (4 [y SM 2550B 3 May 18 15:55 DJN
Field Conductivity 3274 umhos/cm 1 EPA 120.1 3 May 18 15:55 DJN
Boron - Total 2.78 mg/1 0.10 6010D 7 May 18 13:27 BT
Yol
e
1
ropovedby: (guptte 1K Cunrep Moy |8
Claudette K.-Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other anmalytes
! = Due to sample gquantity + = Due to internal standard response

CERTIFICATION: ND § ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submilted for testing. It is not possible for MVIL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all condi(iuns affegting the sample are the same, Including sampling by MVTL. As a mutual protection to clients, the public and oursclves, all reports are submilted as the confidentinl property of clients, and authorization for

e

of. \uslons or extracls from or regarding our reports is reserved peading our wrilten opproval.
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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 Bast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 e

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

CASE NARRATIVE
MVTL Lab Reference No/SDG: 201882-2031
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Slag Pond
Event & Year August 2018
MVTL Laboratory Identifications: 18-W2520 through 18-W2524
Page 1 of 2
Sample Identification MVTL Laboratory #
FB Slag 18-W2520
Pond6 18-w2521
PondN3 ' 18-W2522
Pond10 No sample
Pond12 No sample
Pond165 18-W2523
MW?2S 18-W2524
I RECEIPT

o All samples were received at the laboratory on 9 Aug 18 at 1520.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 1.5°C.
o All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

1l. HOLDING TIMES
e  With the exception of laboratory pH, all holding times were met for both preparation and analysis
unless noted here.

i, METHODS
o Approved methodology was followed for all sample analyses.

IV.  ANALYSIS ,
o All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.
o For some analytes, the reported results were elevated due to additional dilutions required to

minimize the effects of sample matrix.

MVTL guarantees the accuracy of the analysis done on the sample submitied for testing. It is not i i i i

gl b 0 | 5 possible for MVTL to guarantee (hat a test result obiained on a particular sample will be the same on any other sample unless

all.c‘?ndllmns affecting the sam‘plel are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submilted as the confidentinl property of clients J::ul.l nulhovig;lh'on for
of or extracls 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 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 oty

1201 Lincoln Hwy. ~ Nevada, IA\E‘%%] ;ﬂgco(g;lsﬁz-osss ~ Fax 515-382-3885 JaaE [

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-2031

Client: Ottertail Power Company

Location: Coyote Station

Project Identification: CCR Slag Pond

Event & Year August 2018

MVTL Laboratory Identifications: 18-W2520 through 18-W2524

Page 2 of 2

o One chloride matrix spike duplicate recovery was outside the acceptable limits. Recovery for
the matrix spike was acceptable. RPD for the recoveries of the matrix spike duplicate and the
matrix spike was within limits. No further action was taken.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: Cﬂw«ﬂw@a dm@ DATE: 2?%1{? |5

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL gqamnlccs ll_ic accuracy of the analysis rlEmc on the :nmp!e submitted for lesting. Tt is not possible for MVTL to guarantee thal a test result oblained on a particular sample will be the same on any other somple unless
all C?I‘Idgllons affecting the sample are the same, including sompling by MVTL. Asa mutual protection Lo clients, the public and ourselves, all reports are submilled as the confidential propery of clients, and authorization for
of lusions or extracts from or regarding our reporis is reserved pending our written approval.
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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 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E@st]?rols_tld\vay Ave. f-dBisnAmxck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724  Eopeeemy
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CERTIFICATE of ANALYSIS - CCR
Report Date: 28 Aug 18

Josh Hollen Lab Number: 18-W2520
Otter Tail Power Co. Work Order #:82-2031
PO Box 496 Account #: 006106
Fergus Falls MN 56538-0496 Date Sampled: 8 Aug 18

Date Received: 9 Aug 18 15:20
Sampled By: MVTL Field Sexrvices

Project Name: OTP Coyote - Slag Pond
PO {#: 48895

Sample Description: FB Slag
Temp at Receipt: 1.5C

Event and Year: Aug 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 Aug 18 svVs
Lab, pH * 5.9 s.u, 0.1 SM4500 H+ B 10 Aug 18 17:00 SVS
Fluoride < 0.1 mg/1 0,10 SM4500-F-C 13 Aug 18 17:00 5VS
Sulfate < 5 mg/1 5,00 ASTM D516-07 15 Aug 18 13:36 EV
Chloride < 1 ng/1 1.0 SM4500-Cl-E 16 Aug 18 10:38 EV
Total Dissolved Solids < 10 mg/1 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total <1 mg/1 1.0 6010D 15 Aug 18 9:34 SZ
Boron - Total < 0.1 mg/1 0.10 6010D 13 Aug 18 13:47 52
* Holding time exceeded

I

Approved by: C Opudife 1K Cunn €p 48 fq'l/ﬂ Ig
J

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte reguiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes

{ = Due to sample quantity + = Due to internal standard response
CERTIFICATICN: ND H ND-00016 .

MVTL guarances the aceuracy of the analysis done on the sample submitted for testing. It is ot possi i i il
4 possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on an
au h 0 ! | g 0 u 2 2 y other sample unless
n].l.c-?nd!unns afecting the snm‘pltf are the same, including sampling by MVTL, As a mutual protection to clients, the public and oursclves, all reports are submitled as the confidential property of clients, and autlmrigntiun for
of" orextracts from or regarding our reports is reserved pending our written approval.
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As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 Aug 18 sVSs
Field pH 6,89 s.u. 0.1 sM 4500 H+ B 7 Aug 18 14:17 DJIN
Lab, pH * 7.3 s.u, 0.1 SM4500 H+ B 10 Aug 18 17:00 S5VS
Field Temperature 15.4 Degrees C 0.1 SM 2550B 7 Aug 18 14:17 DJN
Field Conductivity 1764 umhos/cm 1 EPA 120.1 7 Aug 18 14:17 DJN
Fluoride 0.35 mg/1 0.10 5M4500-F-C 13 Aug 18 17:00 SVS
Sulfate 425 mg/1 5.00 ASTM D516-07 15 Rug 18 13:57 EV
Chloride 12.2 mg/1 1.0 SM4500-Cl-E 16 Aug 18 11:17 EV
Total Dissolved Solids 1170 mg/1 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total 72.5 mg/1 1.0 6010D 15 Aug 18 9:34 S5Z
Boron - Total 1.92 mg/1 0.10 6010D 13 Aug 18 13:47 S2
* Holding time exceeded

(e
? '] ol
Approved by: (J’.GL-u,:ultn, K CunrCp ZS’A‘[@ [B/
J

CERTIFICATE of ANALYSIS - CCR

Josh Hollen
Otter Tail Power Co.
PO Box 496

Fergus Falls MN 56538-0496

Project Name: OTP Coyote - Slag Pond

Sample Description: Pondé

Event and Year: Aug 2018

Page: 2 of 5
Report Date: 28 Aug 18
Lab Number: 18-W2521

Work Oxder #:82-2031

Account #: 006106

Date Sampled: 7 Aug 18 14:17
Date Received: 9 Aug 18 15:20
Sampled By: MVTL Field Services

PO #: 48895

Temp at Receipt: 1.5C

Claudelte K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was

pue to sample matrix
pue to sample guantity

CERTIFICATION: ND il ND-00016

+

elevated for any analyte requiring a dilution as code
@

D

d below:

ue to congentration of other amalytes
pue to internal standard response

MVTL guaraniecs the accuracy of the analysis dune on the sample submitted for tesling. It is not possible for MVTL to guarantee that a te
all conditions affecling the sample are

p

L

of

0 ) | > 0 . st resull obtained on a parficular sample will be the same on any other sample unless
the same, including samp!mg by MVTL. As a mutual protection to clients, the public ond curselves, all reports are submitted as the confidential property of clients, and authorization for
or extracts [rom or regarding our reports is reserved pending our written approval,
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CERTIFICATE of ANALYSIS - CCR
Report Date: 28 Aug 18

Josh Hollen Lab Number: 18-W2522

Otter Tail Power Co. Work Order #:82-2031

PO Box 496 Account #: 006106

Fergus Falls MN 56538-0496 Date Sampled: 7 Aug 18 15:35

Date Received: 9 Aug 18 15:20
Sampled By: MVTL Field Services

Project Name: OTP Coyote - Slag Pond
PO #: 48895

Sample Description: PondN3
Temp at Receipt: 1.5C

Event and Year: Aug 2018

As Received Method Method Date
Regult RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 Aug 18 8Vs
Field pH 6.59 s.u. 0.1 SM 4500 H+ B 7 Aug 18 15:35 DJN
Lab, pH * 7.0 s.u, 0.1 SM4500 H+ B 10 Aug 18 17:00 SVS
Field Temperature 17.5 Degrees C L SM 2550B 7 Aug 18 15:35 DJN
Field Conductivity 5436 umhos/cm 1 EPA 120.1 7 Aug 18 15:35 DJN
Fluoride 0,28 mg/1 0.10 SM4500-F-C 13 Aug 18 17:00 SVS
Sulfate 3210 mg/1 5.00 ASTM D516-07 15 Aug 18 13:57 EV
Chloride 35.7 mg/1 1.0 SM4500-Cl-E 16 Aug 18 11:17 EV
Total Dissolved Solids 5320 mg/1l 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total 498 mg/1 1.0 6010D 15 Aug 18 9:34 52
Boron - Total 0.59 mg/1 0,10 6010D 13 Aug 18 13:47 52
* Holding time exceeded
|
7 (‘C ;
pproved by (g ditte  1K Cin rCp 5 Am | e ’
J i
Claudette K. Carroll, Laboratory Manager, Bismarck, ND |
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix I = Due to concentration of other analytes
| = Due to sample quantity 4+ = Due to internal standard response

CERTIFICATION: ND I ND-00016

lvlllmdgl.!a(antees ltlc accuracy of lhe analysis d(l;m.- on the samp']e submitted for testing. It is not possible for MVTL fo guarantee that a test result obiained on a particular sample will be the same on any other sample unless
all con !|IO1\! affecting the snmplc. are the some, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reporis are submitted as the confidential property of clients, and authosization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our writlen approval, '
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CERTIFICATE of ANALYSIS - CCR

Josh Hollen

Otter Tail Power Co.

PO Box 496

Fergus Falls MN 56538-0496
Project Name: OTP Coyote - Slag Pond

Sample Description: PondleS

Event and Year: Aug 2018

Page: 4 of 5

Report Date: 28 Aug 18

Lab Number: 18-W2523

Work Order #:82-2031

Account #: 006106

Date Sampled: 7 Aug 18 17:10
Date Received: 9 Aug 18 15:20
Sampled By: MVTL Field Services

PO #: 48895

Temp at Receipt: 1.5C

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 Aug 18 SVs
Field pH 6.65 s.u, 0.1 SM 4500 H+ B 7 Aug 18 17:10 DJIN
Lab, pH * 7.1 8.u. 0.1 SM4500 H+ B 10 Aug 18 17:00 SVS
Field Temperature 15.3 Degrees C 0.1 SM 2550B 7 Aug 18 17:10 DJN
Field Conductivity 3360 umhos /cm 1 EPA 120.1 7 Aug 18 17:10 DJIN
Fluoride 0,22 mg/l 0.10 SM4500-F-C 13 Aug 18 17:00 SVS
sulfate 1490 mg/l 5,00 ASTM D516-07 15 Aug 18 13:57 EV
Chloride 23.7 mg/l 1.0 SM4500-Cl-E 16 Aug 18 11:17 LV
Total Dissolved Solids 2510 mg/1 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total 189 mg/1 1.0 6010D 15 Aug 18 9:34 SZ
Boron - Total 2,67 mg/1 0.10 6010D 13 Aug 18 13:47 SZ

* Holding time exceeded

€L
approved by (ppdiate K. Cunr€p Z?AW“K
v

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix =
1 = Due to sample quantity + = Due to internal
CERTIFICATION: ND H ND-00016

Due to concentration of other analytes

standard response

MVTL guarantees the accuracy of the analysis done on the sample submilted for testing. It is not possible for MVTL to guaranice that a lest resull obiained on a particular sample will be the samie on any other sample unless

all c?ndilinns affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all
publication of statements, con¢lusions or extracts from or regarding our reports is reserved pending our written approval.

reports are submitted as (he confidential property of clients, and authorization for
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Page: 5 of 5

CERTIFICATE of ANALYSIS - CCR
Report Date: 28 Aug 18

Josh Hollen Lab Number: 18-W2524

Otter Tail Power Co. Work Order #:82-2031

PO Box 496 Account #: 006106

Fergus Falls MN 56538-0496 Date Sampled: 8 Aug 18 12:50

Date Received: 9 Aug 18 15:20
Sampled By: MVTL Field Services

Project Name: OTP Coyote - Slag Pond
PO #: 48895

Sample Description: MW2S
Temp at Receipt: 1.5C

Event and Year: Aug 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 Aug 18 sVS
Field pH 6.91 s.u. 0.1 SM 4500 H+ B 8 Aug 18 12:50 DJN
Lab, pH * 7.4 s.u, 0.1 SM4500 H+ B 10 Aug 18 17:00 8SVS
Field Temperature 15.4 Degrees C 0,1 SM 2550B 8 Aug 18 12:50 DJN
Field Conductivity 5185 umhos/cm 1 EPA 120.1 8 Aug 18 12:50 DJN
Fluoride 0.29 mg/1 0.10 SM4500-F-C 13 Aug 18 17:00 SVS
Sulfate 3190 mg/1 5.00 ASTM D516-07 15 Aug 18 13:57 EV
Chloride 23.8 mg/1 1.0 SM4500-C1l~-E 16 Aug 18 11:17 EV
Total Dissolved Solids 5110 mg/1 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total 560 mg/1 1.0 6010D 15 Aug 18 9:34 Sz
Boron - Total < 0.5@ mg/1l 0.10 6010D 13 Aug 18 13:47 SZ
* Holding time exceeded
. 1
Approved by: (,ch.-u Adte K. Cuni€ 0 29 M [K
vy
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = tethod Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded belaow:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND # ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to i i i

; h 0 } ! . guaraniee that a test result abtained on a particular sample will be the same on any other sample unless
all c?ndfliam affecting the snrn.ple. are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submilted as the confidential property of clicnts, ynnd nulhuxipzalion for
of X or extracts from or regarding our reports is reserved pending our written approval. '
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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  Eoyepmemeag

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

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-2035
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Slag Pond
Event & Year August 2018
MVTL Laboratory Identifications: 18-W2539
Page 1of1
Sample Identification MVTL Laboratory #
Pond10 18-W2539
. RECEIPT

e All samples were received at the laboratory on 9 Aug 18 at 1601.
o Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
o Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 1.5°C.
o All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

I HOLDING TIMES
o With the exception of laboratory pH, all holding times were met for both preparation and analysis

unless noted here,

. METHODS
s Approved methodology was followed for all sample analyses.

V. ANALYSIS
o All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: ()ﬂd/lm @/\-@ DATE: Zgﬂ?ﬁf 18

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL g_L_Iarau(ers lll\e accuracy of the analysis d?ne on the samp!e submitted for lesting. 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 cund!lmns affecting the sarnpl:‘ are the same, including sampling by MVTL. As a mutual prolection to clients, the public and ourselves, all reports are itted as the confidential of clients, and authorization for
publication of slatements, conclusions or exiracts from or regarding our reports is reserved pending our wrilten approval. Sl ' ’
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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 MEmBES

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

Page: 1 o0f 1l

CERTIFICATE of ANALYSIS - CCR
Report Date: 22 Aug 18

Josh Hollen Lab Number: 18-W2539

Otter Tail Power Co. Work Order #:82-2035

PO Box 496 Account #: 006106

Fergus Falls MN 56538-0496 Date Sampled: 7 Aug 18 17:30

Date Received: 9 Aug 18 16:01
Sampled By: MVTL Field Services

Project Name: OTP Coyote - Slag Pond
PO #: 48895

Sample Description: Pondl0
Temp at Receipt: 1.5C

Event and Year: Aug 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 9 hug 18 SVs
Field pH 7.00 s.u. 0.1 SM 4500 H+ B 7 Aug 18 17:30 DJN
Lab, pH * 7.4 sS.u. 0.1 SM4500 H+ B 10 Aug 18 17:00 SVS
Field Appearance Cloudy NA SM 2110 7 Aug 18 17:30 DJN
Field Temperature 14.7 Degrees C 0.1 SM 2550B 7 Aug 18 17:30 DJN
Field Conductivity 4000 umhos/cm 1 EPA 120.1 7 Aug 18 17:30 DJN
Fluoride 0.50 mg/1 0.10 SM4500-F-C 13 Aug 18 17:00 BSVS
Sulfate 1950 mg/1 5.00 ASTM D516-07 15 Aug 18 14:18 EV
Chloride 38.9 mg/1 1.0 SM4500-C1-E 16 Aug 18 11:17 EV
Mercury - Total < 0.0002 mg/1 0.0002 EPA 245.1 16 Aug 18 11:59 EMS
Total Dissolved Solids 3090 mg/1 10 I1750-85 13 Aug 18 12:07 SVS
Calcium - Total 359 mg/1 1.0 6010D 15 ARug 18 13:34 S2
Lithium - Total 0.16 mg/1 0.04 6010D 20 Aug 18 13:22 SZ
Boron - Total 2.33 mg/1 0.10 6010D 13 Aug 18 14:47 SZ
Antimony - Total < 0.001 mg/1 0.0010 6020B 16 Aug 18 17:28 BB
Arsenic - Total 0.0062 mg/1 0.0020 6020B 16 Aug 18 17:28 BB
Barium - Total 0.1780 mg/1 0.0020 6020B 18 Aug 18 15:15 BB
Beryllium - Total < 0.0005 mg/1 0.0005 6020B 16 Aug 18 17:28 BB
cadmium - Total < 0.0005 mg/l 0.0005 6020B 16 Aug 18 17:28 BB
Chromium - Total 0.0056 mg/1l 0.0020 6020B 16 Aug 18 17:28 BB
Cobalt - Total 0.0056 mg/1 0.0020 6020B 16 Aug 18 17:28 BB
Lead - Total 0.0025 mg/1 0.0005 6020B 18 Aug 18 15:15 BB
Molybdenum - Total < 0.002 mg/1 0.0020 6020B 16 Aug 18 17:28 BB
Selenium - Total 0.0051 mg/1l 0.0050 6020B 18 Aug 18 15:15 BB
Thallium - Total < 0.0005 mg/l 0.,0005 6020B 21 Aug 18 17:09 cC
* Holding time exceeded
aC
. 7 ,
approvedby: (W date. K CunrCp 2% 741/:1 (%
[
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
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: ND H ND-00016

MVTL gunrantees the accuracy of the analysis done on the snmple submilted for testing. It i ible i It i
g. It is not possible for MVTL to guarantee thal a lest result obtained on a particular sample will be the saome on any other sample u
au h 0 ] ! o 2 0 nless
all n?nd!lluns affecting the snmple_ 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 ynnd nullmri]':alion for
of 1 or exlracts from or regarding our reports is reserved pending our wrilten approval. '
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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 East Broadway Ave, ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 s

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

CASE NARRATIVE ‘
1
MVTL Lab Reference No/SDG: 201882-2036 |
IML Lab Reference No/SDG: 51808230
Client: Ottertail Power Company
Location: Coyote Station
Project Identification: CCR Radiochem Slag Pond
Event & Year August 2018
MVTL Laboratory Identifications: 18-W2540
IML Laboratory Identifications: $1808230-001
Page 1 of 1
Sample ldentification MVTL Laboratory # IML Laboratory #
Pond10 18-W2540 $1808230-001
L. RECEIPT

o All samples were received at the laboratory on 9 Aug 18 at 1601,
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 1.5°C.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.
e All samples requiring radiochemistry analysis were sent via courier to Inter-Mountain Labs (IML) for
analysis there. Samples were received at IML on 14 Aug 18,
o Allsamples were properly preserved unless noted on the individual analytical laboratory

report or on the IML Case Narrative.

L. HOLDING TIMES
e All holding times were met for both preparation and analysis unless noted on the individual analytical

laboratory report or on the IML Case Narrative.

M. METHODS
o Approved methodology was followed for all sample analyses.
o Please refer to the IML Case Narrative for more information regarding methodology.

ATH ANALYSIS
o All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted on the individual analytical laboratory report or on the
IML Case Narrative.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: COMM‘L @tﬂ@ DATE: ’L'LS‘&?’%

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL guarantees Il‘le 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 olher sample unless
all cundihons 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 extracls from or regarding our reports is reserved pending our wrilien approval.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Noxth 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 AT
1201 Lincoln Hwy, ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.nvtl.com

CERTIFICATE of ANALYSIS - CCR

Josh Hollen

Otter Tail Power Co.

PO Box 496

Fergus Falls MN 56538-0496
Project Name: OTP Coyote - Slag Pond

Sample Description: Pondl0

Event and Year: Aug 2018

Page: l1of 1

Report Date: 14 Sep 18

Lab Number: 18-W2540

Work Order #:82-2036

Account #: 006106

Date Sampled: 7 Aug 18 17:30
Date Received: 9 Rug 18 16:01
Sampled By: MVTL Field Services

PO #: 48895

Temp at Receipt: 1.5C

As Received Method Method Date
Result RL Reference Analyzed Analyst
Field pH 7.00 g.u, 0.1 SM 4500 H+ B 7 BRug 18 17:30 DJN
Field Appearance Cloudy NA sM 2110 7 Aug 18 17:30 DJN
Field Temperature 14.7 Degrees C 0.1 SM 2550B 7 Aug 18 17:30 DJN
Field Conductivity 4000 umhos/cm 1 EPA 120.1 7 Aug 18 17:30 DJN
Radium 226 See Attached Report 5 Sep 18 OL
Radium 228 See Attached Report 10 Sep 18 oL
Cc
approved by Cllgepitte, 1K Cuani€p I4Sep 18
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
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: ND H ND-00016

MVTL g\f;\ranlecs Il}:: accuracy of the analysis done on the sump!e submiltted for testing. 1t is nol possible for MVTL to guaraniec thal a test result oblained on a paricular 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 ions or exiracts from or regarding our reports is reserved pending our written approval.




Your Environmental Monitoring Partner

[

- N
.I_.IY.I_ Inter-Mountain Labs

IRTER-MAUINEATS LamS 1673 Terra Avenue, Sherldan, Wyoming 82801  ph: (307) 672-8845

Date: 9/13/2018
CLIENT: MVTL Laboratories, Inc. CASE NARRATIVE
Project: 201882-2036

Lab Order: 51808230

Report ID: $1808230001

Sample 18-W2540 Pond 10 was received on August 14, 2018.

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case
narrative. Samples were analyzed using the methods outlined in the following references:

"Standard Methods For The Examination of Water and Wastewater", approved method versions
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-8486, 3rd Edition

40 CFR Parts 136 and 141
40 CFR Part 50, Appendices B, J, L, and O

Methods indicated in the Methods Update Rule published in the Federal Register Friday, May 18, 2012

ASTM approved and recognized standards

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as indicated

in this case narrative.

=
Reviewed by: M%‘H

Wade Nieuwsma, Assistant Laboratory Manager

Page 1 of 1
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INTER-MOUNTAIN LABS
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Company:

ProjectName:
Lah ID:

ClientSample ID:

Inter-Mountain Labs

Your Environmental Monitoring Pariner

1673 Terra Avenue, Sheridan, Wyoming 82801

Sample Analysis Report

MVTL Laboratories, Inc.

2616 E Broadway Ave.

Bismarck, ND 58501
201882-2036

$1808230-001
18-W2540 Pond 10

ph: (307) 672-8945

Date Reported  9/13/2018
Report ID 51808230001

WorkOrder: 51808230
CollectionDate: 8/7/2018 5:30:00 PM
DateReceived: 8/14/2018 1:17:00 PM

COC: 201882-20386 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Radionuclides - Total
Radium 226 0.5 pCilL 0.2 SM 7500 Ra-B 09/05/2018 834 WN
Radium 226 Precision (+) 0.1 pCilL SM 7500 Ra-B 09/05/2018 834 WN
Radium 228 -0.9 pCi/L Ga-Tech 09/10/2018 845 WN
Radium 228 Precision () 1.2 pCilL Ga-Tech 09/10/2018 845 WN

These results apply only to the samples tested.

Qualifiers: B

xwZr-Im

Analyte detected in the associated Method Blank
Value above quantitalion range

Holding times for preparation or analysis exceeded
Analyzed by another laboratory

Not Detecled at the Reporting Limit

Spike Recovery outside accepled recovery limits
Malrix Effect

-
Reviewed by: W

Wade Nieuwsma, Assistant Laboratory Manager

COoOZ2=~00

RL - Reporting Limit

Calculated Value

Analyzed at IML Gilletie laboratory

Analyte detected below quantitation limits

Value exceeds Monthly Ave or MCL or is less than LCL
Outside the Range of Dilutions

Analysis reported under the reporting limit

Page 1 of 1
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Your Environmental Monitoring Partner

2 — N
I m Inter-Mountain Labs

T
INTER-MOUHTAIN LABS

1673 Terra Avenue, Sheridan, Wyoming 82801

ph: (307) 672-8945

ANALYTICAL QC SUMMARY REPORT

CLIENT: MVTL Laboratories, Inc.
Work Order: 51808230
Project: 201882-2036

Radium 228 by GalTech

Sample Type MBLK

Date: 9/13/2018
Report ID: $1808230001

Units: pCill.

MB-524 (09/09/18 09:24)

RunNo: 161107

PrepDate: 08/27/18 0:00

BatchiD 15029

Analyte Result RL Spike RefSamp %REC % Rec Limits Qual
Total Radium 228 ND 1
Radium 228 by Gal/Tech Sample Type LCS Units: pGCi/L
LCS-524 (09/09/18 12:27) RunNo: 161107 PrepDate: 08/27/18 0:00 BatchlD 15029
Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual
Total Radium 228 37 1 39 945 65.9 - 132
Radium 228 by Gal/Tech Sample Type MS Units: pCilL
MS-524 (09/09/18 18:33) RunNo: 161107 PrepDate: 08/27/18 0:00 BalchlD 15029
Analyte Result RL Spike RefSamp %REC % Rec Limits Qual
Total Radium 228 36 1 39 ND 91.7 50-139
Radium 228 by Ga/Tech Sample Type MSD Units: pCi/l.
MSD-524 (09/09/18 23:37) RunNo: 161107 PrepDate: 08/27/18 0:00 BatchlD 15029
Analyte Result RL Conc %RPD 9%REC % RPD Limits Qual
Tolal Radium 228 34 1 36 3.95 88.2 20
Radium 226 in Water - Sample Type MBLK Units: pGilL
MB-1894 (09/04/18 17:26) RunNo: 160865 PrepDate: 08/23/18 0:00 BatchlD 14991
Analyie Result RL Spike RefSamp %REC % Rec Limits Qual
Radium 226 ND 0.2
Radium 226 In Water - Sample Type LGS Units: pCilL
LCS-1894 (09/04/18 17:26) RunNo: 160865 PrepDate: 08/23/18 0:00 BalchlD 14991
Analyte Result RL Spike RefSamp %REC % Rec Limits Qual
Radium 226 4.9 0.2 5.98 82.7 67.1 - 122
Radium 226 in Water - Sample Type MS Units: pCilL
MS-1894 (09/04/18 17:26) RunNo: 160865 PrepDate: 08/23/18 0:00 BatchlD 14991
Analyte Result RL Spike RefSamp %REC % Rec Limits Qual
Radium 226 4.8 0.2 5.98 ND 79.6 65- 131
Radium 226 in Water - Sample Type MSD Units: pCilL
MSD-1894 (09/04/18 17:26) RunNo: 160865 PrepDate: 08/23/18 0:00 BatchlD 14991
Analyte Result RL Conc %RPD %REC % RPD Limits Qual
Radium 226 5.4 0.2 ND 90.2

Qualifiers:

B Analyte detected in fhe associated Method Blank
G Analyzed at IML Gillette laboratory

J  Analyle detecled below quantitation limils
ND  Not Detecled at the Reporting Limit

R  RPD oulside accepled recovery limils

X Maltrix Effect

oI m

Value above quantitation range

Holding times for preparation or analysis exceeded
Analyzed by another laboratory

Outside the Range of Dilutions

Spike Recovery outside accepted recovery limits

Page 1 of 1
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Appendix B

Alternative Source Demonstration (ASD),
Slag Pond Areaq, Coyote Station



resourceful. naturally. BARR

engineering and environmental consultants L

Technical Memorandum

To: Josh Hollen, Otter Tail Power Co.

From: Paul Swenson and James S. Aiken, Barr Engineering Co.

Subject: Alternative Source Demonstration (ASD), Slag Pond Area, Coyote Station
Date: September 9, 2018

Project: 34291075 Coyote Station CCR

1.0 Infroduction

Otter Tail Power Company (OTP)'s Coyote Station near Beulah, ND, 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 boron concentration was identified at Slag Pond Area monitoring
well POND 165 for the February 27, 2018 sampling event and the subsequent resampling event on May 3,
2018. The analysis of the May 3 resampling data was complete with a confirmed SSI on June 13, 2018.

1.1 Purpose

This memorandum is intended to provide written documentation of an Alternative Source Demonstration
(ASD) and certification of accuracy as described in the CCR Rule (8257.94(e)(2)).

1.2  Statistically Significant Increases

The detection monitoring sampling event conducted in February 2018 identified an 531 over background
in boron concentration in POND 16S. Attached Figure 1 shows the location of POND 16S and other Slag
Pond Area wells. The measured value of 2.44 mg/L was above the background interwell prediction limit of
0.77 mg/L (Figure 2).

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




To: Josh Hollen, Otter Tail Power Co.

From: Paul Swenson and James S. Aiken, Barr Engineering Co.

Subject: Alternative Source Demonstration (ASD), Skag Pond Areq, Coyote Station
Date: September 9, 2018

Page: 2

e i E— S V. |
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mg/l

1.2

0.6

0
9/14/16 12/29/16 414117  7/2917 111217 2/27/18

Figure 2 POND 145 Boron Data with Interwell Prediction Limit (0.77 mg/L)

1.3 Rule Requirements

The requirements for written documentation and certification of accuracy for an ASD are included in
§257.94(e)(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.

In accordance with the above requirement, this memorandum is being issued within 90 days of the S5I

determination.

1.4 Potential Alternative Sources Review

Based on the rule (above), there are five categories that we evaluated for this Alternative Source

Demonstration. These include:

A source other than the CCR unit
Error in sampling

Error in laboratory analysis
Statistical methods

Uik wNaoe

Natural variation in groundwater

The purpose of this ASD is to provide the technical basis and a written certification that the CCR unit did
not cause the boron SSIin POND 16S.



To: Josh Hollen, Otter Tail Power Co.

From: Paul Swenson and James S. Aiken, Barr Engineering Co.

Subject: Alternative Source Demonstration (ASD), Slag Pond Area, Covyote Station
Date: September ¢, 2018

Page: 3

2.0 Lines of Evidence Supporting an ASD

As part of the ASD, site data was evaluated to identify potential causes for elevated concentrations of
boron in POND 16S. The following potential sources were selected for investigation:

o Historical groundwater and Slag Pond data from the Annual Monitoring Report (AMR) data
required under state permit

o Field sampling procedures and field datasheets
o Analytical laboratory data
e Statistical methodology

o The conceptual model of groundwater flow was evaluated for indication of site-specific natural

variation

A hypothesis was developed to evaluate each of the potential sources listed above and then tested to
determine if site data support the hypothesis. The results of the determinations show that there are
multiple lines of evidence supporting the ASD and establish that interpretation of the SSI for boron meets
the alternative source requirements of the CCR Rule (§257.94(e)(2)). Supporting information for each
hypothesis is provided in Attachment A. The hypatheses and corresponding determinations are
summarized below according to which of the five categories they address as required by the CCR Rule.

2.1 A “source other than the CCR unit” (S5 not consistent with a release)

o Hypothesis: The Slag Pond is the source of a release to groundwater that caused the SSI for boron
at POND 16S.

o Analysis: If a release from the Slag Pond is the source of the boron SSI at POND 165, then it
should be accompanied by SSIs in several other Appendix Ill parameters during the same event.

e Result: No other Appendix IIl parameters exhibited SSIs during the February sampling event.
Therefore, the hypothesis is rejected and consequently, the Slag Pond is not a likely source of the
SSI at POND 16S.

2.2  Error in sampling

e Hypothesis: Sampling procedures did not meet the requirements of the Sampling and Analysis

Plan.

o Analysis: Field sampling procedures and field datasheets were reviewed for adherence to the
Sampling and Analysis Plan (Carlson McCain, 2017).
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Date:
Page:

Josh Hollen, Otter Tail Power Co.

Paul Swenson and James S. Aiken, Barr Engineering Co.

Alternative Source Demonstration (ASD), Slag Pond Areq, Coyote Station
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2.4

2.5

Result: No obvious evidence of sampling error was discovered during our review. Therefore, the
hypothesis is rejected.

Laboratory methods

Hypothesis: Laboratory analyses did not meet quality assurance/quality control requirements.
Analysis: The lab report is reviewed for quality upon receipt.

Result: No obvious evidence of laboratory inconsistency was discovered during our review.
Therefore, the hypothesis is rejected.

statistical Method 1 (incorporation of mixing from multiple aquifers)

Hypothesis: Boron concentrations observed in samples from monitoring well POND 165 are due
to convergence of groundwater flow from the lower and upper aquifers. The SSI for boron was
based on the interwell prediction limit that does not adequately account for elevated boron in the
deeper upgradient well because only one upgradient well from the uppermost saturated unit is
required for comparison. If the upgradient boron concentrations from the lower aquifer are used
to calculate the interwell prediction limit, there is no SSI for boron from the February event.

Analysis: Two separate flow units are present at the Site. Flow from each unit converges near the
downgradient edge of the Site where POND 16S is located resulting in a merging of the upper
and lower water quality conditions (attached Figure 3). Upgradient water quality data from the
lower aquifer indicates that it is much higher in boron than the upgradient data from the upper
aquifer used to determine the SSIL. Pooling background data from the upper (POND N3) and
lower (POND N1) aquifers, the non-parametric interwell prediction limit is 6.68mg/L, which is
much higher than the result at POND 16S during the February event.

Result: Incorporating the deeper upgradient well and using an interwell prediction limit indicates
that no SSI for boron is associated with the February 2018 event at POND 165. Consequently, the
hypothesis is accepted.

statistical Method 2 (natural variation af POND 163)

Hypothesis: An apparent increasing trend at POND 165 may be an indication of a release from the
CCR Unit in the circumstance where the February 2018 event shows a concentration that is
consistent with that increasing trend. However, if the apparent increasing trend at POND 16S is
due to natural variation in boron concentrations, intrawell methods are justified at this location.

Analysis: Using only eight background events results in potential bias toward temporal changes
that may appear in the short term to be a trend. Intrawell prediction limits better address the
uncertainty due to natural spatial variation and do not show an SSI for boran is present from the
February 2018 event for POND 16S. However, an upward trend in boron precluded the use of this
method in accordance with guidance (EPA, 2009). An alternative trend testing method, detailed in
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Appendix A.5.2, was used that indicated that the most recent value for boron is not part of an
increasing trend.

o Result Statistical trend testing indicates that the most recent value is not part of an increasing
trend (and as above, an upward trend is present in the upgradient background dataset). The use
of an intrawell prediction limit indicates that the February 2018 result for boron at POND 165 is
not an SSI and confirms the hypothesis.

2.6 Natural variation (in groundwater quality)

o  Arguments for natural variation are included in the sections 2.4 and 2.5 discussions regarding
statistical methods.

3.0 Certification

I certify that the written demonstration provided (above) for boron at POND 16S and supported by the
data in Attachment A is accurate and consistent with our review of the groundwater data collected to date
and as required under the CCR Rule ((8257.94(e)(2)).

SO

Paul Swénson, P.E. James S. Aiken
Vice President Hydrogeologist
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Attachment A
A.1 SSI at POND 16S$ is not consistent with release from CCR Unit
A.1.1 Hypothesis

If we assume that the Slag Pond is the source of a release to groundwater that caused the SSI for boron at
POND 168, then we should see elevated concentrations of other parameters that are similar
geochemically to boron appear at about the same time. This is because the Slag Pond (CCR Unit, sampled
as POND SW) water would contain a mixture of all of the Appendix Il parameters. Conversely, if we do
not see elevated parameters in POND 165 for the remaining Appendix IIl parameters, we would then
reject the hypothesis above and conclude that the SSIis not the result of a release from the CCR Unit.

A.1.2 Analysis

All Appendix IIl parameters are present in samples of the CCR Unit. An indication that the SSI for boron is
not due to a release from the facility is that a sharp increase in concentration would be expected in the
event of a release but very little indication of a trend in the data is observed for any of the parameters. In
addition, the increasing trend in boron appears to have occurred during the baseline rather than the
February event. Also, except for fluoride, all of these parameters are relatively non-reactive in that they do
not adsorb or precipitate in the geologic matrix at the Site as they move in groundwater. Therefore, a
release from the CCR Unit would result in an increase in most or all of the parameters at about the same
time, not just boron. No other SSIs were detected at POND 16S other than boron.

A.1.3 Result

The data presented above does not support the hypothesis that a release from the CCR Unit has occurred,
and the hypothesis is rejected. This provides a line of evidence that a release from the CCR Unit is not the
likely cause for the SSI at POND 16S.

A.2 Error in sampling
A.2.1 Hypothesis

Sampling procedures did not meet the requirements of the Sampling and Analysis Plan (Carlson McCain,
2017).

A.2.2 Analysis

During sampling activities, the sampler records their activities and field data for later review to verify
quality assurance and conformance with the Sampling and Analysis Plan. The field sampling procedures
and field datasheets were reviewed for quality assurance and for adherence to the Sampling and Analysis

Plan.
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A.2.3 Result

No obvious evidence of sampling error was discovered during our review. Therefore, the hypothesis is

rejected.

A.3 Laboratory methods

The result of the SSI is largely the result of an apparent increasing trend that occurred during baseline
data collection. Standard QA/QC validation procedures were conducted on each of the laboratory reports
provided by the lab. Although this review was not exhaustive, no obvious evidence of laboratory

inconsistency was discovered following standard protocols for data review.

A4 Statistical Methods 1 (natural variation due to mixing from
multiple aquifers)

There are two hypotheses that are related to natural variation of boron concentrations at the Site as they
apply to the statistical methods used. As such, these hypotheses fit under both the “statistical method”
and "natural variation” categories allowed for an ASD in the CCR Rule. Each is described below.

A.4.1 Hypothesis

Boron concentrations observed in samples from monitoring well POND 165 are due to convergence of
groundwater flow from the lower and upper aquifers. The SSI for boron was based on the interwell
prediction limit that does not adequately account for elevated boron in the deeper aquifer because only
one upgradient well from the uppermost saturated unit is required for comparison. If the background
boron concentrations present in the lower aquifer are used to calculate the interwell prediction limit, there

is no SSI for boron.

A.4.2 Analysis

The CCR Rule states that groundwater monitoring must be conducted in the uppermost aquifer. The
Statistical Analysis Plan (included as part of the SAP; Carlson McCain, 2017) specified intrawell analysis as
the preferred statistical method for the Slag Pond wells but allowed for use of interwell and trend testing

to augment the primary intrawell method in order to confirm or disconfirm an SSL

The intrawell methods proposed are not recommended by the Unified Guidance (EPA, 2009) when there is
an increasing trend in the baseline dataset. Therefore, the SSI was determined based on interwell methods
per the SAP. The only upgradient well in the certified CCR groundwater monitoring system at the Slag
Pond Area that could be used under the current method is POND N3. Boron concentrations in POND N3
are lower than those observed in POND 16S. Therefore, the SSI at POND 165 is based primarily on the
concentrations observed at POND N3 using the interwell prediction limit derived from that well.
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However, detailed review of the conceptual model for the Site (attached Figure 3) indicates that
groundwater flows in two saturated units at the Site. POND N3 and POND 165 are located in the upper
Coleharbor Formation, which is shown with the white contours on Figure 3. However, groundwater in the
lower Coleharbor Formation (dark blue contours) flows in the same general direction as the upper
Coleharbor Formation. As shown in cross-section on Figure A.1, both the upper and lower units pinch out
near the downgradient edge of the Site under the CCR Unit and at POND 168S. This results in mixing of the
groundwater from the two units. Groundwater quality in the lower unit is represented by monitoring well
POND N1. POND N1 is not part of the CCR monitoring network but has been monitored previously as

part of the state groundwater monitoring program (Barr, 2018).

Concentrations of boron are as much as 10 times greater at POND N1 than are observed at POND N3
(Barr, 2018). If POND N1 data were pooled with the data from POND N3, the background concentrations
would be much higher and there would be no SSI at POND 16S.

This variation is addressed in the EPA statistical guidance (EPA, 2009) as follows:

"Several other critical assumptions apply to the interwell approach. It is assumed that the
upgradient and downgradient well samples are drawn from the same aquifer and that wells are
screened at essentially the same hydrostratigraphic position. At some sites, more than one aquifer
underlies the waste site or landfill, separated by confining layers of clay or other less permeable
material. The fate and transport characteristics of groundwater contaminants likely will differ in
each aquifer, resulting in unique concentration patterns. Consequently, upgradient and
downgradient observations may not be comparable (i.e., drawn from the same statistical
population).” (EPA 2008, p. 6-29)
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Figure A.1 Cross section through Site along groundwater flow gradient showing convergence of
flow from upper and lower portions of the Coleharbor Formation near POND 163

Spatial heterogeneity of natural systems is a common challenge in developing statistical methods that
adequately balance detection of a release from the regulated unit with avoiding false positives. The ASD
provision in the CCR Rule allows for natural variation that can lead to erroneous statistical results even if
the selected statistical method is appropriately selected. Based on the analysis above, it appears that the
statistical method used to determine the SSI was not able to discern the differences in groundwater flow
that demonstrate that the boron SSI is related to natural variation in upgradient groundwater quality and
is not due to a release from the CCR Unit. This evaluation indicates that interwell statistical tests may be
used if those tests include well POND N1 in the background dataset.

A.4.3 Result

Incorporating the data from the deeper background well and using an interwell prediction limit indicates
that no SSI for boron is associated with the February 2018 event at POND 165.

A.5 Statistical Methods 2 (no statistical trend at POND 16S)
A.5.1 Hypothesis

An apparent increasing trend at POND 16S may be an indication of a release from the CCR Unit in the
circumstance where the February 2018 event shows a concentration that is consistent with that increasing
trend. However, if the apparent increasing trend at POND 165 is due to natural variation in boron

concentrations, intrawell methods are justified at this location.
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A.5.2 Analysis

The SAP for the Site (Carlson McCain, 2017) specified intrawell analysis as the preferred statistical method
for the Slag Pond wells. As shown in Figure 2 of this memo, use of this method would have incorporated
an increasing trend in the background, therefore normalizing those increases into the intrawell prediction
limit. The baseline data for boron in POND 165 exhibited a significant increasing trend. According to the
EPA's Unified Guidance, alternate methods may be necessary when there is an intrawell trend:

“Roughly linear trends in intrawell background usually signify the need to switch from an intrawell
prediction limit or control chart to an explicit trend test....Otherwise the background variance will be
overestimated and biased on the high side, leading to higher than expected and ultimately less
powerful prediction and control limits” (EPA 2009, p. 5-8).

One such explicit trend test is a 95% prediction interval calculated for the baseline trend. This test was
used to see if the linear trend continued to predict the February boron concentration. If the trend is
present, the February 2018 sample would be within the limits predicted by the statistical trend line
(Figure A.2).

-
-

Boron, mg/L

T T T T T T T
10/1/16 117 Ani mnt 101117 1118 41118

Figure A.2 POND 16S Boron baseline trend line with 95% prediction interval

The linear trend line for the baseline boran data (shown on Figure A.2 as a dotted gray line) has a slope of
1.3 mg/L per year. The boron concentration on 2/27/18, if it were positioned on that trend line, would be
3.4 mg/L, which is 1 mg/L greater than the measured value of 2.44 mg/L. The lower limit of the 95%
prediction interval (shown on Figure A.2 as dashed blue lines) for 2/27/18 is 2.6 mg/L, which is also higher
than the measured concentration. The February 2018 boron concentration measured in POND 165 is
lower than would be predicted by the baseline trend and is therefore not part of a statistically significant
increasing trend in boron concentration. Because a release from the CCR Unit would show a consistently
increasing trend within the statistical limits, it is unlikely that the February event is due to a release.
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Because it does not appear consistent with a release, the apparent trend in the background data reflects
natural variation in the aquifer at this location (perhaps in part due to mixing of upgradient groundwater
cited above). The February boron result of 2.44 mg/L at POND 16S is also below the prediction limit
calculated from the intrawell method (3.1 mg/L, Figure A.3).

Sanitas™ v.9.5.32 For the statislical analyses of ground water by Barr Engineering Company only. UG

Within Limit Boron - Total

Intrawell Parametric

4 Hl POND16S background
3.2
¢ POND16S compliance
< 2.4 |
E
h/j Limit = 3.1
1.6 g
0.8
0

9/14/16 12/29/16 4/14/17 7/2917 111217 2/27118

Background Data Summary: Mean=2.023, Std. Dev.=0.3986, n=8. Normality test: Shapiro Wilk @alpha = 0.05,
calculated = 0.95, critical = 0.818.  Kappa = 2.616 (c=7, w=4, 1 of 2, event alpha = 0.05132). Report alpha =
0.00188.

Figure A.3 Intrawell prediction limit for POND 148

A.5.3 Result
Using a different statistical trend test indicates that the most recent value is not part of an increasing
trend. The use of an intrawell prediction limit indicates that the February 2018 result for boron at

POND 16S is not an SSIL.

A.6 Conclusions

The analysis summarized in this memorandum supports a demonstration that the boron SSI determined
for POND 165 from the February 27, 2018, sampling event resulted from a source other than the CCR Unit,
based on the statistical methods that did not adequately account for natural variation or the mixing from
multiple aquifers. Taken as a whole, these lines of evidence presented above provide adequate written
documentation that an alternative source is responsible for the concentrations at POND 16S and that the

SSI does not appear to be the result of a release from the Slag Pond CCR unit.
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