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1.0 Introduction

Montana-Dakota Utilities Co. (MDU) owns and operates R.M. Heskett Station, a coal-fired generating
station and a gas fired turbine located in Mandan, North Dakota (Figure 1). One CCR landfill, as defined by
40 CFR 257.53, is located on the property. Wastes contained in the CCR landfill primarily consist of coal
combustion by-products, asbestos wastes generated from construction activity associated with MDU-
owned facilities, and ash derived from the burning of tire-derived fuel at the facility.

This 2019 Annual Groundwater Monitoring and Corrective Action Report (Annual Report) describes the
monitoring program and results for the CCR landfill at MDU'’s R.M. Heskett Station (Site).

1.1 Purpose
As stated in Section §257.90 (e), the Annual Report must:

e Document the status of groundwater monitoring and any corrective action programs for the CCR
unit,

e Summarize key actions completed,

e Describe any problems encountered,

e Discuss actions to resolve the problems, and

e Project key activities for the upcoming year.

1.2 CCR Rule Requirements

Additional requirements for the Annual Report, as outlined in §257.90 (e) of the CCR Rule and this Site's
compliance with the CCR Rule, are summarized in Table 1.




Table 1

CCR Rule
Reference

CCR Rule Requirements and Compliance

Content Required in Report

Location

§257.90(e)(1)

Monitoring System Figure: A map, aerial image, or diagram
showing the CCR unit and all background (or upgradient) and

downgradient monitoring wells, to include the well identification
numbers, that are part of the groundwater monitoring program for
the CCR unit;

Section 2.1
Groundwater
Monitoring System; see
Figure 1.

§257.90(e)(2)

Monitoring System Adjustments: [dentification of any monitoring
wells that were installed or decommissioned during the preceding

year, along with a narrative description of why those actions were
taken;

Section 2.1
Groundwater
Monitoring System

§257.90(e)(3)

Data and Collection Summary: In addition to all the monitoring
data obtained under §257.90 through §257.98, a summary
including the number of groundwater samples that were collected,
and whether the sample was required by the detection monitoring
or assessment monitoring programs;

Section 2.3 Monitoring
and Analytical Results

§257.90(e)(4)

Monitoring Program: A narrative discussion of any transition
between monitoring programs (e.g. the date and circumstances for
transitioning from detection monitoring to assessment monitoring
in addition to identifying the constituent(s) detected at a
statistically significant increase over background levels); and

Section 2.3 Monitoring
and Analytical Results

§257.90(e)(5)

Other Information: Other information required, if applicable, to be
included in the annual report as specified in §257.90 through
§257.98.

- Alternative Monitoring Frequency Demonstration
(§257.94(d) and §257.95 (c)(3))

- Appendix Il Alternative Source Demonstration Report
(§257.94(e)(2))

- Assessment Monitoring Results and Discussion
(8257.95(d)(3))

- Appendix IV Alternative Source Demonstration Report
(8257.95(g)(3)(ii))

- Demonstration for Additional Time for Assessment or
Corrective Measures (§257.96(a))

Section 2.3 Monitoring
and Analytical Results




2.0 Groundwater Monitoring Program

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

2.1 Groundwater Monitoring System

The groundwater monitoring system is consistent with the Groundwater Monitoring System Certification
(Barr, 2017a); no adjustments or changes were made to the groundwater monitoring system in 2019.

2.2 Actions Completed/Problems Encountered

The following actions were completed in 2019:

e Detection Monitoring Sampling: Groundwater samples were collected from each well in the
groundwater monitoring system on April 1-2, 2019 and September 16-18, 2019; samples were
analyzed for Appendix Il constituents, per the detection monitoring program of the CCR Rule

(257.94).

eSSl Evaluation: SS| evaluations were conducted in accordance with the Groundwater Statistical
Method Selection Certification (Statistical Certification; Barr, 2017b) for the October 2018 and
April 2019 detection monitoring events, both of which resulted in potential SSls.

o Verification Retesting: Retesting was conducted, per the Statistical Certification (Barr, 2017b) on
the potential SSIs for the April 2019 detection monitoring event (in August 2019). All SSls were
verified.

e Alternative Source Demonstration (ASD): ASDs were conducted on the SSIs for the October
2018 and April 2019 detection monitoring events. Both ASDs were able to demonstrate an
alternative source, as allowed by the CCR rule (§257.94(e)(2)). More details are provided in Section
2.4.

2.3 Data and Collection Summary
2.3.1 October 2018 Detection Monitoring Event

As mentioned in the 2018 Annual Report, an SSI evaluation was to be conducted on the results of the
October 2018 detection monitoring event. Four potential SSls (fluoride at MW2-90, chloride at MW-105,
and sulfate and TDS at MW-104) were identified. Field data sheets and analytical laboratory reports for
detection monitoring sampling is included in Appendix A.

An Appendix Il ASD was conducted on the verified SSIs and was able to successfully demonstrate that a
natural variation in groundwater quality resulted in the SSls, as allowed by §257.94(e)(4). The Alternative
Source Demonstration: October 2018 Event Report is included in Appendix B.




2.3.2 April 2019 Detection Monitoring Event

Groundwater samples were collected from all 12 monitoring wells at the Site on April 1 and 2, 2019. Four
potential SSis (fluoride at MW2-90, chloride at MW-105, and sulfate and TDS at MW-104) were identified
and subsequently verified through resampling on August 22, 2019. Field data sheets and analytical
laboratory reports for detection monitoring sampling and verification resampling are included in
Appendix A.

An Appendix Il ASD was conducted on the verified SSIs and was able to successfully demonstrate that a
natural variation in groundwater quality and/or “a source other than the CCR unit” resulted in the SSls, as
allowed by §257.94(e)(4). The Alternative Source Demonstration: April 2019 Event is included in Appendix
B.

2.3.3 September 2019 Detection Monitoring Event

Groundwater samples were collected from all 12 monitoring wells at the Site on September 16, 17, and 18,
2019. Field data sheets and analytical laboratory reports for detection monitoring sampling are included
in Appendix A.

2.4 Activities for Upcoming Year
The following key activities for analytical results and statistical evaluations are planned for 2020:

e Complete SSI evaluation for the September 2019 detection monitoring event in accordance with
the Statistical Certification (Barr, 2017b).

e Evaluate analytical results from 2020 semi-annual detection monitoring events for SSls according
to the Statistical Certification (Barr, 2017b).




3.0 References
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Appendix A

Laboratory Reports and Field Sheets



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, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report - CCR
Lab IDs: 19-W567 to 19-W574 Project: MDU Heskett Work Order: 201982-0624
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
Analyte Amt % Limits | Amt D Result | Result | % Limits | Result | Result | % RPD | Limit (<)| (%) Limits | Blank
Boron - Total mg/1 0.40 95 80-120 | 0.400 19-D%943 0.24 0.66 105 75-125| 0.66 0.63 97 4.7 20 - - <0.1
0.40 100 80-120 | 2.00 19-W567 0.70 3.00 115 75-125} 3.00 3.00 115 0.0 | 20 - - <0.1
2.00 19-W586 <0.5 241 120 75-125 | 2.41 2.34 117 2.9 20 - - <0.1
Calcium - Total mg/1 20.0 102 80-120 | 2000 19M537q 1950 4100 108 75-125 | 4100 4140 110 1.0 20 - - <1
20.0 107 80-120 | 1000 19M539q 1820 2830 101 75-125 - - <1
2000 19M541q 2060 4140 104 75-125 - - <1
500 19W571q 346 920 115 75-125 | 920 935 118 1.6 |20 - - <1
500 19W587q 442 1040 120 75-125 | 1040 995 111 44 | 20 - -
Chloride mg/1 30.0 97 80-120 | 30.0 19-W593 <1 284 95 80-120 | 28.4 29.6 99 4.1 20 - - <1
30.0 97 80-120 - - <1
Fluoride mg/l 0.50 104 90-110| 0.500 | 19-W568 0.98 1.45 94 80-120| 1.45 1.46 96 0.7 |20 - - <0.1
0.500 | 19-W583 <0.1 0.52 104 80-120| 0.52 0.52 104 0.0 | 20 - - <0.1
pH units - - - - - - - - - 7.1 7.1 - 0.0 20 - - -
- - - - - - - - - 7.6 7.6 - 0.0 |20 - - -
Sulfate mg/l 100 96 80-120 | 1000 19-W583 370 1150 78 80-120 | 1150 1170 80 1.7 | 20 - - <3
100 100 80-120 | 100 19-W574 <5 103 103 80-120 | 103 105 105 1.9 | 20 - - <5
Total Dissolved Solids mg/l - - - - - - - - - 31200 | 30800 - 1.3 20 - - <10

Samples were received in good condition on 1 Apr 2019 at 1529.
Temperature upon receipt at the Bismarck laboratory was 2.8°C. Samples were received on ice and evidence of cooling had begun.
All samples were properly preserved unless noted here and/or flagged on the individual analytical laboratory report.
With the exception of pH, all holding times were met.
Approved methodology was followed for all sample analyses.
All acceptance criteria were met for calibration, method blanks, laboratory control samples, laboratory fortified matrix/duplicates unless noted here.
° For some analytes, the reported results were elevated due to additional dilutions required to minimize the effects of sample matrix.
° One sulfate matrix spike recovery was outside the acceptable limits. Recovery for the matrix spike duplicate was acceptable. RPD for the recoveries of the matrix spike duplicate and the matrix spike was within limits.
No further action was taken.

Approved by: <. QA""T@
6 My 19




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 LEEE BoRs
1201 Lincoln Hiwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

CERTIFICATE of ANALYSIS - CCR

Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 13

Event and Year: Spring 2019

Page: 1 of 8

Report Date: 25 Apr 19

Lab Number: 19-W567

Work Order #: 82-0624

Account #: 002800

Date Sampled: 1 Apr 19 11:48
Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 Svs
pH - Field 6.78 units SM 4500 H+ B 1 Apr 19 11:48 DJN
PH * 72 units SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field 8.12 Degrees C SM 2550B 1 Apr 19 11:48 DJN
Conductivity - Field 10270 umhos/cm EPA 120.1 1 Apr 19 11:48 DJN
Fluoride 0.98 mg/1 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 6160 mg/1 ASTM D516-07 5 Apr 19 16:09 EMS
Chloride 64.6 mg/1 SM4500-Cl1-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 10400 mg/1 I1750-85 4 Apr 19 9:15 S8SVS
Calcium - Total 408 mg/1 6010D 4 Apr 19 11:36 SZ
Boron - Total 0.70 mg/1 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded

(C

Approved by: Cﬂcuuﬁcﬁ& K. Coan € 7,

bMay )

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

Due to concentration of other analytes
Due to internal standard response

MVTL the of the anal

ysis 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 c?nditions 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

p of 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

MEMBER

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

www.mvtl.com

CERTIFICATE of ANALYSIS - CCR

Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: Dupl

Event and Year: Spring 2019

Page: 2 of 8

Report Date: 25 Apr 19

Lab Number: 19-W568

Work Order #: 82-0624

Account #: 002800

Date Sampled: 1 Apr 19

Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 Ssvs
PH * 7.2 units 0. SM4500 H+ B 2 Apr 19 17:00 SVS
Fluoride 0.98 mg/1 0. SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 6230 mg/1 LT ASTM D516-07 5 Apr 19 16:09 EMS
Chloride 63.6 mg/1 1. SM4500-Cl1-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 10400 mg/1 I I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 410 mg/1 1. 6010D 4 Apr 19 11:36 SZ
Boron - Total 0.72 mg/1 0. 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded

-

7
ropovedty: (lguditte K Conitp

&Ma{/)(?

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

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 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.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notrth 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 MEMBE
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 3 of 8

CERTIFICATE of ANALYSIS - CCR
Report Date: 25 Apr 19

Samantha Davies Lab Number: 19-W569

Montana Dakota Utilities Work Order #: 82-0624

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 1 Apr 19 10:45

Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 102
Temp at Receipt: 2.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 SVs
pH - Field 6.75 units NA SM 4500 H+ B 1 Apr 19 10:45 DJN
PH * 7.1 units 0.1 SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field 7.32 Degrees C NA SM 2550B 1 Apr 19 10:45 DJN
Conductivity - Field 9026 umhos/cm 1 EPA 120.1 1 Apr 19 10:45 DJN
Fluoride 0.18 mg/1 0.10 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 4810 mg/1 5.00 ASTM D516-07 5 Apr 19 16:09 EMS
Chloride 5.0 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 8190 mg/1 10 I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 449 mg/1 1.0 6010D 4 Apr 19 11:36 SZ
Boron - Total 1.62 mg/1 0.10 6010D 8 Apr 19 10:36 SZ

* Holding time exceeded

£C-
approved by: ("0 bty K CanCp (?A/{Aq 4

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 # ND-00016 i

MVTL gl{arantees 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 cc}ndfllons 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
publ of 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

MEMBER

ACIL

CERTIFICATE of ANALYSIS - CCR
Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 70

Page:

Report Date:
Lab Number:
Work Order #:
Account #:
Date Sampled:
Date Received:

4 of 8

25 Apr 19
19-W570
82-0624
002800

1 Apr 19 11:52

1 Apr 19 15:29

Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 SVs
pH - Field 6.91 units NA SM 4500 H+ B 1 Apr 19 11:52 DJN
PH * 7.3 units 0.1 SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field 74671 Degrees C NA SM 2550B 1 Apr 19 11:52 DJN
Conductivity - Field 3951 umhos/cm 1 EPA 120.1 1 Apr 19 11:52 DJN
Fluoride 0.32 mg/1 0.10 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 1830 mg/1l 5.00 ASTM D516-07 5 Apr 19 16:09 EMS
Chloride 45.6 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 3400 mg/1 10 I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 338 mg/1 1.0 6010D 4 Apr 1¢ 11:36 SZ
Boron - Total 0.64 mg/1 0.10 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded .

(<
- . 6

voesvr (udate K Camrep Moy 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for

@

CERTIFICATION: ND # ND-00016

+

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

MVTL glfarantees ll}& 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

of

P

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
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CERTIFICATE of ANALYSIS - CCR

Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 101

Event and Year: Spring 2019

Page: 5 of 8

Report Date: 25 Apr 19

Lab Number: 19-W571

Work Order #: 82-0624

Account #: 002800

Date Sampled: 1 Apr 19 14:17
Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 Svs
pH - Field 6.69 units SM 4500 H+ B 1 Apr 19 14:17 DJN
PH * 7.1 units SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field 7.74 Degrees C SM 2550B 1 Apr 19 14:17 DJN
Conductivity - Field 4785 umhos/cm EPA 120.1 1 Apr 19 14:17 DJN
Fluoride < Ol mg/1 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 2850 mg/1l ASTM D516-07 11 Apr 19 8:30 EV
Chloride 16.0 mg/1 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 4400 mg/1 I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 346 mg/1l 6010D 4 Apr 19 11:36 SZ
Boron - Total 1.34 mg/1 6010D 8 Apr 19 10:36 SZ

* Holding time exceeded

Approved by: C ﬂ L [ﬁ(,ﬁ_q‘ K. Coaan I_()ﬁ

C

(oMa,,,)ﬁ

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

!
CERTIFICATION: ND # ND-00016

! = Due to sample quantity

Due to concentration of other analytes
Due to internal standard response

MVTL the y 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

publ of 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
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MEMBER

CERTIFICATE of ANALYSIS - CCR
Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Page:

Report Date:
Lab Number:
Work Order #:
Account #:
Date Sampled:
Date Received:

6 of 8

25 Apr 19
19-W572
82-0624
002800

1 Apr 19 14:25

1 Apr 19 15:29

Sampled By: MVTL Field Services

Sample Description: 103
Temp at Receipt: 2.8C ROI
Event and Year: Spring 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 Svs
pH - Field 6.48 units NA SM 4500 H+ B 1 Apr 19 14:25 DJN
PH * 7.1 units 0.1 SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field T+:95 Degrees C NA SM 2550B 1 Apr 19 14:25 DJN
Conductivity - Field 5198 umhos/cm 1 EPA 120.1 1 Apr 19 14:25 DJN
Fluoride 0.15 mg/1 0.10 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 2930 mg/1 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 142 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 4860 mg/1 10 I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 530 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded B
7
mproved by (g ditte K. Cunn rCp 6 M 2v) 14

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

(]

CERTIFICATION: ND # ND-00016

Due to sample quantity

#
+

Due to concentration of other analytes

Due to internal standard response

MVTL the

y of the

lysis 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

livation.of i

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 = EY
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 7 of 8

CERTIFICATE of ANALYSIS - CCR

Report Date: 25 Apr 19

Samantha Davies Lab Number: 19-W573

Montana Dakota Utilities Work Order #: 82-0624

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 1 Apr 19 13:12

Project Name:

Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

MDU Heskett

Sample Description: 44R

Event and Year:

Temp at Receipt: 2.8C ROI
Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 SvVs
pH - Field 6.36 units NA SM 4500 H+ B 1 Apr 19 13:12 DJN
PH * 6.9 units 0.1 SM4500 H+ B 2 Apr 19 17:00 SVS
Temperature - Field TeaT Degrees C NA SM 2550B 1 Apr 19 13:12 DJN
Conductivity - Field 9300 umhos/cm 1 EPA 120.1 1 Apr 19 13:12 DJN
Fluoride 0.67 mg/1 0.10 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate 6350 mg/1 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 205 mg/1l 1.0 SM4500-Cl1-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 10100 mg/1 10 I1750-85 4 Apr 19 9:15 SVS
Calcium - Total 436 mg/1l 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total 0.82 mg/1 0.10 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded

L

Approved by:

Cmauﬁﬁﬁi

K Cﬂm\ﬂﬁp é,/A/{LL*fla

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:

CERTIFICATION: ND # ND-00016

@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

MVTL guaranlees 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

Sk o
p of

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 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

MEMBER

CERTIFICATE of ANALYSIS - CCR

Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: FB1

Event and Year: Spring 2019

Page: 8 of 8

Report Date: 25 Apr 19

Lab Number: 19-W574

Work Order #: 82-0624

Account #: 002800

Date Sampled: 1 Apr 19

Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 2 Apr 19 Svs
PH * 6.2 units 0.1 SM4500 H+ B 2 Apr 19 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 2 Apr 19 17:00 SVS
Sulfate < B mg/1l 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride < 1 mg/1l 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids < 10 mg/1 1 11750~85 4 Apr 19 9:15 SVS
Calcium - Total < 1 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total o o mg/1 0.1 6010D 8 Apr 19 10:36 SZ

* Holding time exceeded

)
Approved by: C,O av il K Cran I"()ﬁ

-

&Mwa)!Q

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

Due to concentration of other analytes
Due to internal standard response

MVTL gqarantees ll}e 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 lusions or extracts from or regarding our reports is reserved pending our written approval.



2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett

Event: Spring 2019 v
Sample ID: / 3]

Sampling Personal: Oﬂl? 7 V//V/;f}/l//(j 4

e %
Sunny / Partly Cloudy I/Cloudy /"

Weather Conditions: Temp: 5 2 °F Wind: e @ § Precip:
Well Information Sampling Information
Well Locked? Yes @ Purging Method: Bladder
Well Labeled? 9261? No Sampling Method: Bladder Control Settings
Casing Straight?] Me®  No Dedicated Equip?:| .Xfes~ No Purge:| S sec.
Grout Seal Intact? @ No Not Visible Duplicate Sample?: /@ No Recover:| § $ sec.
Repairs Necessary: — Duplicate Sample ID: ,-9/4 o / PSI: v
Casing Diameter: 2" T '
Water Level Before Purge: 204 Y ft Purge Date:| [A/R 1|7 Time Purging Began:| /A0 (amipm
i Well Purged Dry?| ~ Yes o Time Purged Dry;] — ——am/pm
Sample Date!| ] 224 /1 Time of Sampling:| 11Y{  7amjpm
Depth to Top of Pump: 72,08 ft o —
Water Level After Sample: ) ?/, L[/ Q ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List: 7 - 7 D
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 . F10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid. Turbid
T D08 7,72 [I09s 2 | 707 FomrF =245 (1Y 12017 480 |t | plea—
2 |2y |29 Vpdlol L2 [ aFH 25202, 71 (21,32 | /o0 1]500 | fioen—
3 | Jozg |7, ¢ H 198 1 éa74 200 |-2qgf 114212139 | 1060 | 500 | cler
4 1077 7. L4 Jf;uau,. G051 2,201-202, [|sa03 |3L.34 | (o7 | Chi | elav
5 [Joyf | 7.0 n 3 | L JYF 12,39 F2fib 52 ® 277 joo [F90 | .
L7 (03 1823916 d0 | 2192 — sz 713 239 | 190 SZERNVIA
7 LA GG 2 ST i, | UL % 7,2 | 107 2000 leloe—
8 rZX’ 790 [hhrod foT 72,90 P2isd | <10 1721yl | /00 (2500 | cb—
9 //%{5, § 2 F ozl 9]l b,77 1250 =212,/ 14.9f DLYL | /o0 |S0O | cin
10 JiEss )71[ 270 1674 1297 -ud [ (4,49 L0 | /22 <00 | =At—""
Stabilized: / Yes ) No Total Volume Removed: / §500 mL

Commentsé_/,




"‘ F = Id D t h t Company: MDU Heskett
M VTL le a as ee Event: Spring 2019
“ Groundwater Assessment Sample ID: o2,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: \J'@f“) f/[,\ _
Phone: (701) 258-9720 ’ “
Weather Conditions: Temp: 3 °F Wind: U @ S—(¢ Precip: Sunny / Partly Cloudy fCloudly >
Well Information Sampling Information
Well Locked? Yes ~No Purging Method: Bladder
Well Labeled? Yes No Sampling Method: Bladder Control Settings
Casing Straight? Yes’ No Dedicated Equip?: XNeD No Purge:] S sec.
Grout Seal Intact? /YEE No Not Visible Duplicate Sample?: Yes No Recover| S sec.
Repairs Necessary: — Duplicate Sample ID: — PSI: 20
Casing Diameter: 2"
Water Level Before Purge: 1€ <g, ft Purge Date:| /A4zs (9 Time Purging Began:| /O 0S amipm
Well Purged Dry? Yes NG Time Purged Dry:| —— am/pm
Sample Date:| [ A3 (9 Time of Sampling:| /0¢S  camipm
Depth to Top of Pump: 2105 ft
Water Level After Sample: 20,40 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% £0.1 +10% +20 mV +10% 0.25ft mil/min Clear, Slightly Turbid, Turbid
1 010 168%F  |93¢6 | 69 2458 -3,3 |2.59 [i[9.23 |i{oce Soo.o Cleay
2 |icze [Jeo [ag3S |8 [2F] | -363 | 0.93 |[950 [1090 [(0900 | Clea,
3 {030 7.9 9,02 | & |25 | -36.6lo3e |82 | koo l020.o Clea,
4 | 1086 | 7.05 |94¢2 |b.8o (3.8 | -33.5|05% [A.89 | oo BMo | (Clo
5 o4O | 2,21 19291 |[&. 98 [3.42 |-23.410.82 |98 [0 |Sovo Clea
6 (64 | 432 (9026 | (. 7S [32L [-27.3[0.L0 |02 | /o0 |Spoo | Clea
7
8
9
10
Stabilized: /Yes) No Total Volume Removed: 7 000.0 mL

Comments:




2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sampile ID: 7(’)
Sampling Personal: JG-/'M? ,C//,,._:

Weather Conditions: Temp: 3S °F Wind: A) @ S Precip: Sunny / Partly Cloudy /€Toudy
Well Information Sampling Information
Well Locked? (,@V @/ Purging Method: Bladder
Well Labeled? Yes) No Sampling Method: Bladder Control Settings
Casing Straight? Z(éé No Dedicated Equip?: @ No Purge:| N Sec.
Grout Seal Intact? d(_gs) No Not Visible Duplicate Sample?: Yes o Recover:| S < sec.
Repairs Necessary: Duplicate Sample 1D: - PSI:
Casing Diameter: 2"
Water Level Before Purge: 2[0S ft Purge Date:| /| Agz-19 Time Purging Began:| //(9-  @mipm
Well Purged Dry? Yes No Time Purged Dry:| <~ am/pm
Sample Date: | Ay 12 Time of Sampling;| //S2  &ripm
Depth to Top of Pump: 32. ¥ ft ‘
Water Level After Sample: ZZ;’ZS ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity] Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 1t ml/min Clear, Slightly Turbid, Turbid
1 221633+ [388F | [.93 366 /3.0 [2.82 |2lLe | it S0 Clea,
2 g2 |79 3952 |52 361 329 0.8 PZLel  |ievo (000.0 | ((ep
3 [dZ [B 4L | 3949% | €12 [ 434 [0 b (2223 |jooo |looc | Clea-
4 r#d [9.39 12960 [ 6.2 | 4,39 168 049 2225 |ico.o Sooo | (e
5 |psz | 3.6+139S0 [ 6. (4.5 | o |02y |[223] |wo |Swo | (la
6
7
8
9
10
Stabilized: /(Yes) No Total Volume Removed: 3500 0 mL

Comments:




' ' ‘ = Company: MDU Heskett
MVTL F|eld DataSheet Event: Spring 2019
L‘ Groundwater Assessment Sample ID: Jol ,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: ooy An
Phone: (701) 258-9720 ! ’
Weather Conditions: Temp: '55 °F Wind: w @ N Precip: Sunny / Partly Cloudy / @;udy
Well Information Sampling Information
Well Locked? Yes (N Purging Method: Bladder
Well Labeled? Yes No Sampling Method: Bladder Control Settings
Casing Straight? @ No Dedicated Equip?: (Yé? No Purge:] S sec.
Grout Seal Intact? Yesy No Not Visible Duplicate Sample?: Yes (N8 Recover:| S sec.
Repairs Necessary: Duplicate Sample ID: ~ psSi:| #O
Casing Diameter: 2"
Water Level Before Purge: 36,60 ft Purge Date:| [ 4¢/ (9 Time Purging Began:| (72 F  am/pmj
Well Purged Dry?|  Yes o> Time Purged Dry;| — am/pm
Sample Date: [ A 19 Time of Sampling:| /4/Z  amipim
Depth to Top of Pump: 21,90 ft
Water Level After Sample: 2o, 2| ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP Turbidity[ Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% 0.1 +10% 20 mV +10% 0.25f mi/min Clear, Slightly Turbid, Turbid
1 ZRZ |26 [ 4oi4 (¢3S [5.20 A4S  [zo | 336+ jovo [5000 | (e,
2 2492 |72+ 4715 [e. 9 [5.02 [28&6S |69 |38l | 1000 | 000 | ¢fspe
3 12s2 | 832 [436( [ 6.9 | 5.22 [20] 0.6 |39.25 |icoo  |jowo | Cless
4 20z | 8.02 (4338 |6. 66 | 434 |22 241 .23 | oo |locw.o Uen
5 R22 | @0l (4368 | & [4.88 [33:9 1.4 13940 | iov.o  |2o00.0 | Clear
6 |14z | 1 8 [43 30 [ bl [5.1( [356 [904 [39.62 |is0o  |20e0.0 |cleaw
7 402 7262 |[H73F |L .69 (5.3 1323 | #06 [3980 [10i0  |2000.0 |Cller
8 lyot (335 H399 [ LA [635 [ 3186 | A8 1R9.9% /0o oo | (Lo
9 (diz [ 763 (498 | 6bb | 534 | 245 (472 |HO0L | (DO S00.¢ | (ley
10 ix (334 (4955606 [ 53:.31 [ 26F 1469 [Ho!3 1000 S0 | cl—
Stabilized:  Xes/ No Total Volume Removed: [{ 00,0 mL

Comments:



2616 E. Broadway Ave, Bismarck, ND

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: . Spring 2019
Sample ID: / U 5

Sampling Personal: ,4”9/7 A

//(//:{ ﬁﬁ//l:ﬁ <

Phone: (701) 258-9720 P~
- = i
Weather Conditions: Temp: :77 Z// °F Wind: }MK/(%— @ C-tf) Precip: Sunny / i(artly Clouph// / Cloudy
Well Information ( Sampling Information
Well Locked? Yes @ Purging Method: Bladder
Well Labeled? \)(/e,é No Sampling Method: Bladder Control Settings
Casing Straight? 8;)5 No Dedicated Equip?: “Yes” No Purge: $ sec.
Grout Seal Intact? \((( ﬂs No Not Visible Duplicate Sample?: Yes _N& Recover:| S 3 sec.
Repairs Necessary: N Duplicate Sample ID: sl PsSi:f
Casing Diameter: . 2"
Water Level Before Purge: 2 )Y ft Purge Date:] / £/ [/ Time Purging Began:| } ¥ 0 amfm
’ Well Purged Dry? 7 Yes (ﬁcy Time Purged Dry:| —____—amipm
Sample Date:| | #7414 Time of Sampling:| /<2 ¥~ amigm
Depth to Top of Pump: L’/Q, ,(Q/ ft ‘
Water Level After Sample: 2,33 ft Bottle | 1L Raw 500mL Nitric  500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 /395 | 72 lspl L 1L Lo [Sqd P26 14,24 [530] 1100 | <00 | &
2 4os |ggot52/0 | L,50 13,09 P20 13,25 133,64 | /20 [Zowo | < —
3 ibie | f0Hg203 1650 | Zp I=meg0lZ./2 3577 | /oo | [Pod | cC,
a_ | MHzo | 749 5179 6,99 |24 Longia | 2,00 13389 | Joo | 500 | L
5 1425 | 7,08 | 5198 |b. 48 2.4 |20, "H2,96 724D\ /00 | 52D | el —
6
7
8
9 P
10 |/ N
Stabilized: | Yes | No Total Volume Removed: 5500  mL

Comments: v




2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample ID: HUYL

Sampling Personal://,f/ /,,,} /V/;,{wgh

Weather Conditions: Temp: ? ? °F Wind:M//j7L @ 3S—(0 Precip: Sunny / Partly CIoudy//;Z’GudQ
Well Information Sampling Information /
Well Locked? Yes @ Purging Method: Bladder
Well Labeled? /@ No Sampling Method: Bladder Control Settings
Casing Straight?| ¥es No Dedicated Equip?: Xeés > No Purge:| S™ sec.
Grout Seal Intact?| [Yes” No Not Visible Duplicate Sample?: Yes < N© Recover:| 5 ¢ sec.
Repairs Necessary: - Duplicate Sample [D: — PSI:
Casing Diameter: 2"
Water Level Before Purge: 724,70 ft Purge Date:| | # A/ 19 Time Purging Began:| /23 ">~ amigim
Well Purged Dry? Yes <No Time Purged Dry: am/pm
Sample Date:| | #FR 19 Time of Sampling:| / 7/ 2~  am/#
Depth to Top of Pump: 26| L ft , '
Water Level After Sample: i Zé .30 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {(mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% 0.1 £10% 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
11242 | 377 os2f [L,H] 13,90 [-2207 | 99 [20.2¢ [Fgge= |S00 |- &,
2 JesF |7 d28efL [£3L 11,70 7257 [ 1997 %.30 | "[oe |ic0D | clpo~
3 |Bpr [7.9] 19294 (&30 |17 [=.s2H 289 pp30 | Joo [soo0 | cbo—
4 | zprl7.44 (9299 6,36 1),38 %80 (2,77 Lo | oo [Sov | cbi—
5 [/ [ 77714360 (6. 56 | )a42 |=254.0 2, 72| 26,50 | /oo S oo Al
6
7
8
9
10
Stabilized: (Y\eﬁ No Total Volume Removed: $5 00 mL

Comments:




<

Laboratories, Inc.
2616 E. Broadway

Bismarck, ND 58501

Phone (701) 258-9720

Chain of Custody Record

Project Name: Event: Work Order Number: 82 Y24
MDU Heskett Spring 2019 T
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Davies Attn: -
Address: 5181 Southgate Dr. Address: ﬂd////? /V/Z}m/ﬂ a7
Billings, MT 59102 o
phone: 406-896-4227 JLremy MNeyey
email:
Sample Information Bottle Type Field Parameters Analysis
g
o 2
Q &/ g =]
= g &/ g 2N <
e 55/ Sl 8
Lab 2 3 £ s/ B EIE g/ &
Number Sample ID g /§ @ NEIEIE ~ & 2 Analysis Required
567 13 142419 | 11Mf | ow x| x [ x[x 12 o2 | L7
568 Dup1 W/{M —~ GW X| X[ X[X i - —
st 102 4¢d 164§ ow x| x| x| x 752 |902{ [ ,757
V570 70 R |)is 2| ow x| x| x| x = {r2| 7751 | 6.4/
) 101 R 1907 ] ew x| x x| x 7749 7851£6.69| WMDU List AA & MDU
WSTL 103 PRI )42 | aw x | x| x| x 745 15799 6,48 Appendix 3
W73 44R [P 13714 ew X | x| x| x 77701500 é 3k
W 574 FB1 PR | — GW x| x| x| x — | —
Comments:
Relinquished By: Sample Condition: Received by:
Name: Date/Time Location: Temp (°C) )~ ~Name: Date/Time
121819 2 /or d 1 [ Apr 5019
W/ Wj e véigﬁ;z A Tvse2-TMSES = \ 1829
\Im{os)
\_/




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 - CCR
Lab IDs: 19-W586 to 19-W593 Project: MDU Heskett Work Order: 201982-0648
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
Analyte Amt % Limits | Amt 1D Result | Result | % Limits | Result | Result | % RPD | Limit (<)) (%) Limits | Blank
Boron - Total mg/1 0.40 95 80-120 | 0.400 | 19-D943 0.24 0.66 105 75-125 | 0.66 0.63 97 47 20 - - <0.1
0.40 100 80-120 | 2.00 19-W567 0.70 3.00 115 75-125 | 3.00 3.00 115 0.0 20 - - <0.1
0.40 90 80-120 | 2.00 19-W586 <0.5 2.41 120 75-125 | 2.41 2.34 117 2.9 20 - - <0.1
0.40 95 80-120 | 0.400 19-W593 <0.1 0.37 92 75-1251 0.37 0.37 92 0.0 20 - - <0.1
- - <0.1
- - <0.1
Calcium - Total mg/1 20.0 107 80-120 | 500 19W587q 442 1040 120 75-125 | 1040 995 111 4.4 20 - - <1
20.0 104 80-120 | 500 19W592q 328 915 117 75-125| 915 930 120 1.6 20 - - <1
- - <1
- - <1
Chloride mg/1 30.0 97 80-120 | 30.0 19-W593 <1 28.4 95 80-120 | 28.4 29.6 99 4.1 20 - - <1
30.0 97 80-120 - - <1
Fluoride mg/1 0.50 104 90-110| 0.500 19-W587 0.13 0.64 102 80-120 | 0.64 0.64 102 0.0 20 - - <0.1
0.500 19-W590 0.55 0.94 78 80-120 | 0.94 0.94 78 0.0 20 - - <Q.1
pH units - - - - - - - - - 7.5 7.6 - 1.3 20 - - -
- - - - - - - - - 7.3 7.3 - 0.0 20 - - -
- - - - - - - - - 7.6 7.7 - 1.3 |20 - - -
Sulfate mg/l 100 100 80-120 | 100 19-W574 <5 103 103 80-120 | 103 1035 105 1.9 20 - - <5
100 102 80-120 | 100 19-W593 <5 100 100 80-120 | 100 102 102 2.0 20 - - <35
Total Dissolved Solids mg/i - - - - - - - - - 1120 1120 - 0.0 20 - - <10

Samples were received in good condition on 3 Apr 2019 at 0800.
Temperature upon receipt at the Bismarck laboratory was 0.8°C. Samples were received on ice and evidence of cooling had begun.
All samples were properly preserved unless noted here and/or flagged on the individual analytical laboratory report.
With the exception of pH, all holding times were met.
Approved methodology was followed for all sample analyses.
All acceptance criteria were met for calibration, method blanks, laboratory control samples, [aboratory fortified matrix/duplicates unless noted here.
. For some analytes, the reported results were elevated due to additional dilutions required to minimize the effects of sample matrix.
. The recoveries for one fluoride matrix spike/matrix spike duplicate were outside the acceptable limits. RPD for the recoveries was within limits. Poor recoveries were determined to be due to sample matrix. Data was
accepted based on acceptable recovery of the LCS.  No further action was taken.

- (0\4,&@
'7J/l;,jﬁ

Approved by:




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
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Page:

Report Date:
Lab Number:
Work Order #:
Account #:
Date Sampled:
Date Received:

1 of 8

24 Apr 19
19-W586
82-0648
002800

2 Apr 19 12:58
8:00
Sampled By: MVTL Field Services

3 Apr 19

Sample Description: 33
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 Svs
pH - Field 6.31 units NA SM 4500 H+ B 2 Apr 19 12:58 DJN
PH * 7.0 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 8.92 Degrees C NA SM 2550B 2 Apr 19 12:58 DJN
Conductivity - Field 5125 umhos/cm 1 EPA 120.1 2 Apr 19 12:58 DJN
Fluoride 0.23 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 3340 mg/1 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 10.8 mg/1 1.0 SM4500-Cl1-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 5320 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 440 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Apr 19 10:36 SZ
* Holding time exceeded B
7
appoved by (C0p o ditte 1K Crn €p G MM 9
—
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:

@

CERTIFICATION: ND # ND-00016

Due to sample matrix
Due to sample quantity

#
+

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 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

of lusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Page: 2 of 8

Report Date:
Lab Number: 19-W587
Work Order #: 82-0648
Account #: 002800
Date Sampled:
Date Received:

24 Apr 19

2 Apr 19 13:45
3 Apr 19

8:00
Sampled By: MVTL Field Services

Sample Description: 3-90
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 svs
pH - Field 6.61 units NA SM 4500 H+ B 2 Apr 19 13:45 DJN
PH * 7.2 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 7.71 Degrees C NA SM 2550B 2 Apr 19 13:45 DJN
Conductivity - Field 4730 umhos/cm 1 EPA 120.1 2 Apr 19 13:45 DJN
Fluoride 0.13 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 2670 mg/1l 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 33.2 mg/1l 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 4430 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 442 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total 0.19 mg/1l 0.10 6010D 8 Apr 19 11:36 SZ
* Holding time exceeded B
(C
Approved by:  ( / : M
pproved by: Lowdte K. Con rCp LP Wy \‘f

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

CERTIFICATION: ND # ND-00016

Due to sample quantity

#
+

Due to concentration of other analytes
Due to internal standard response

MVTL

the y of the

lysis 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 ct.)nditions 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
publ 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: 24 Apr 19

Samantha Davies Lab Number: 19-W588
Montana Dakota Utilities Work Order #: 82-0648
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 2 Apr 19

Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: Dup2
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 SVs
PH * 7.3 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Fluoride 0.13 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 2690 mg/1 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 33.3 mg/1l 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 4430 mg/1l 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 426 mg/1l 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total 0.14 mg/1 0.10 6010D 8 Apr 19 11:36 SZ

* Holding time exceeded

cC
Approved by: C{()“Lw(df& K. Caan ep (D /(’(ILL’ }6}

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 # ND-00016

MVTL g\faramees tl.!e 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
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

d as the confidential property of clients, and authorization for
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CERTIFICATE of ANALYSIS - CCR
Report Date: 24 Apr 19

Samantha Davies : Lab Number: 19-W589

Montana Dakota Utilities Work Order #: 82-0648

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Apr 19 15:00

Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 2-90
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 SVs
pH - Field 6.76 units NA SM 4500 H+ B 2 Apr 19 15:00 DJN
PH * 7,5 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 7.37 Degrees C NA SM 2550B 2 Apr 19 15:00 DJN
Conductivity - Field 7068 umhos/cm 1 EPA 120.1 2 Apr 19 15:00 DJN
Fluoride 1.02 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 4940 mg/1l 5.00 ASTM D516-07 11 Apr 19 8:30 EV
Chloride 67.7 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 7590 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 450 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total 0.68 mg/1 0.10 6010D 8 Apr 19 11:36 SZ

* Holding time exceeded

(C
Approved by:  (’ Cavd®e K. Canm €p (Q/ua*’? )Q

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 # ND-00016

MVTL g\farantees tl'1e 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 cs)nd!lmns 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

p 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: 24 Apr 19

Samantha Davies Lab Number: 19-W590

Montana Dakota Utilities Work Order #: 82-0648

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Apr 19 15:52

Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 104
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 SVS
pH - Field 6.83 units NA SM 4500 H+ B 2 Apr 19 15:52 DJN
PH * 7.5 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 7.90 Degrees C NA SM 2550B 2 Apr 19 15:52 DJN
Conductivity - Field 14209 umhos/cm 1 EPA 120.1 2 Apr 19 15:52 DJN
Fluoride 0.55 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 11100 mg/1 5.00 ASTM D516-07 11 Apr 19 8:48 EV
Chloride 87.6 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 17700 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 448 mg/1 1.0 6010D 4 Apr 19 12:36 SZ
Boron - Total 1.00 mg/1 0.10 6010D 8 Apr 19 11:36 SZ

* Holding time exceeded

e,
Approved by: C,() ctuzidim K. Caan Ff’ﬁ (p }/Lu [9

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 # ND-00016

MVTL glfaramees tl'm 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 c?nd!tlons 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
publ of lusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Samantha Davies

Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Page: 6 of 8

Report Date:
Lab Number: 19-W591
Work Order #:
Account #: 002800
Date Sampled:
Date Received:

24 Apr 19

82-0648

3 Apr 19

2 Apr 19 16:10

8:00
Sampled By: MVTL Field Services

Sample Description: 80R
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 svs
pH - Field 7.01 units NA SM 4500 H+ B 2 Apr 19 16:10 DJN
PH * 7.6 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 7.38 Degrees C NA SM 2550B 2 Apr 19 16:10 DJN
Conductivity - Field 5688 umhos/cm 1 EPA 120.1 2 Apr 19 16:10 DJN
Fluoride 0,27 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 3520 mg/1 5.00 ASTM D516-07 11 Apr 19 8:48 EV
Chloride 146 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 5820 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 313 mg/1 1.0 6010D 4 Apr 19 12:36 Sz
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Apr 19 11:36 SZ
* Holding time exceeded
: J . {
approved by COg o drte 14 Canr€p é?‘/" ‘LV] 19

RL =

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

Due to sample matrix
Due to sample quantity

#
+

Due to concentration of other analytes
Due to internal standard response

MVTL

the

y 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

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: 24 Apr 19

Samantha Davies Lab Number: 19-W592

Montana Dakota Utilities Work Order #: 82-0648

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Apr 19 12:45

Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 105
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 SVS
pH - Field 6.76 units NA SM 4500 H+ B 2 Apr 19 12:45 DJN
PH * 7.4 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Temperature - Field 6.07 Degrees C NA SM 2550B 2 Apr 19 12:45 DJN
Conductivity - Field 6292 umhos/cm 1 EPA 120.1 2 Apr 19 12:45 DJN
Fluoride 0.27 mg/1 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate 4220 mg/1 5.00 ASTM D516-07 11 Apr 19 8:48 EV
Chloride 282 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids 6880 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total 328 mg/1 1.0 6010D 4 Apr 19 13:36 SZ
Boron - Total < 0.5 @ mg/1l 0.10 6010D 8 Apr 19 11:36 SZ

* Holding time exceeded

(«
Approved by: Cﬂcw;ﬁcﬁm K. Conn I’C’p (QMM lC"

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 # ND-00016 \

MVTL gu tl.le y of the analysi d(.me on the samp!e 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 c?ndmons 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
publ 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: 24 Apr 19

Samantha Davies Lab Number: 19-W593
Montana Dakota Utilities Work Order #: 82-0648
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 2 Apr 19

Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: FB2
Temp at Receipt: 0.8C ROI
Event and Year: Spring 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 3 Apr 19 SVs
PH * 7.6 units 0.1 SM4500 H+ B 3 Apr 19 17:00 SVS
Fluoride < 0.1 mg/1l 0.10 SM4500-F-C 3 Apr 19 17:00 SVS
Sulfate < 5 mg/1 5.00 ASTM D516-07 11 Apr 19 8:48 EV
Chloride < 1 mg/1 1.0 SM4500-Cl-E 3 Apr 19 15:19 EMS
Total Dissolved Solids < 10 mg/1 10 I1750-85 5 Apr 19 11:23 SVS
Calcium - Total <1 mg/1 1.0 6010D 4 Apr 19 13:36 SZ
Boron - Total < 0.1 mg/1l 0.10 6010D 8 Apr 19 11:36 SZ

* Holding time exceeded

(C
Approved by: C Ooavdite K. Crn F(Jﬁ &Mébl lq

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 # ND-00016

MVTL gjl.larantees 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 cc.md{uuns 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
publ of lusions or extracts from or regarding our reports is reserved pending our written approval.




2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample |D:

Sampling Personal: ﬂ/; S A ‘/// Ly AR T

Weather Conditions: Temp: 77[ {) °F wind: /" W~ @ 7.7 Precip: Sunny / Pgrtly Clouay [ Cloudy
Well Information Sampling Information
Well Locked? Yes Ko Purging Method: Bladder
Well Labeled?| /7~ Yed No Sampling Method: Bladder Control Settings
Casing Straight?| ,/Nes®  No ——— Dedicated Equip?:| <Yes > No Purge:| §~ sec.
Grout Seal Intact? Yes No Not Visible Duplicate Sample?: Yes —Noo Recover:| S S sec.
Repairs Necessary: Duplicate Sample ID: — pst| —
Casing Diameter: 2" L
Water Level Before Purge: H {,57 ft Purge Date: ,?,/’///( { C/ Time Purging Began: //2‘/ am/pm
S Well Purged Dy?|  Yes _-Ng> Time Purged Dry:|  o——=——amipm
. Sample Date| 1 A/R 19 Time of Sampling:| /24§  am/gh
Depth to Top of Pump: ft ' ‘ i
Water Level After Sample: L/[ L AD ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Suifuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 153 & 5 Cq 761 4,727 13,22 7434 125) |4LI27] jgo & Toarbh:A
203 #8104 o264, 3 |20 |-l [ [ 280 [HIL.FO | [oO 3000 | Clee—
31227 g2 |'5Tbg 14,8 1194 13290 1Jo 2 [GHgq | [vs b0 | ole—
4 [[z43 (5432 1503 1430 | 2o (=126 817,47 [qigz.| (po )00 | Ccb—
5 iayg 1&g 15039 14,71 12077 427,3 | 3:4C | U,F2| [0 | 500 |
6 /253 )1¢<S9 1536 14321 |2.jo L2k [ 13,23 (H4l47A (DD | §02 | cle—
7 ol grar [5i2s 1 L] (209 -2z 313,00 [G06849 ] v [Sov | ot
8
9
0| 7 X
Stabilized: [Yes |  No Total Volume Removed: /{)0U  mL

Comments:(




2616 E. Broadway Ave, Bismarck, ND
Phone: (701).258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample ID: <“_J0

. 7 N
Sampling Personal: ,,/,)7-1///,? I{/}é(&/ﬁ/j,{

NS

Weather Conditions: Temp: L‘f@ °F Wind: A/[// @ }2_ Precip: /§mny>Partly Cloudy / Cloudy
Well Information Sampling Mformn
Well Locked? Yes @ Purging Method: Bladder
Well Labeled?|  Yps No Sampling Method: Bladder Control Settings
Casing Straight? Yes No . Dedicated Equip?: ,(Yg/s) No Purge: §/ sec.
Grout Seal Intact? Yes No (_NotVisible Duplicate Sample?: XNes> No Recover:| §$ J sec.
Repairs Necessary: v Duplicate Sample ID: z/, - PSL: -
Casing Diameter: 2" K
Water Level Before Purge: 1.4 ft Purge Date:| 2,2 /K] 9 Time Purging Began:| / 522  am/gm
- Well Purged Dry?|  Yes  Ng» Time Purged Dry: /pm
Sample Date:|Z 4K 14 Time of Sampling:| /| T4 S amypf
Depth to Top of Pump: 20,1"F ft
Water Leve! After Sample: /K( o0 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) ~ 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% +#20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 [32C 17,70 (47341 £. 65 1S FY [~ 72| foc [f00 | (o S00 | cl~r
2 1330 (7794 47371 6,60 [ 228 [—1S3.81 249 [ o0 [ 00 [S00 | C/ran
3 1335 [ 7.5 (4735 60T (243D [—156,H 26 [180p | /o0 Sop | b~
4 1340 | 7.771 U749l 6,£] 1222 |=ls, ] | 205 | )5,00 | /Do | So0 | f
s 395 | 7] [GF3pl b [Z.2g =)0z 208 718100 [ ] 0b SOV | A —
6
7
8
9
10 7 )
Stabilized: Yes/ No Total Volume Removed: 2L/ 62@ mL

Comments’:\/



2616 E. Broadway Ave, Bismarck, ND
Phone! (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample ID: 7= 9

Sampling Personal: /7,/7zn ///}?//A/%%j

L=
Weather Conditions: Temp: 17//9 °F Wind: /VV‘/ @ 727 Precip: . /Sunn 1 Partly Cloudy / Cloudy
Well Information Sampling Infor}natﬂm
Well Locked? Yes @P Purging Method: Bladder
Well Labeled? )@ No Sampling Method: Bladder Control Settings
Casing Straight? Yes No P Dedicated Equip?: @s/ No Purge:] S~ sec.
Grout Seal Intact? Yes No NGt Visibte”™ Duplicate Sample?: Yes ¢ No” Recover| o $§— sec.
Repairs Necessary: ’ Duplicate Sample ID:| < — PSl:{ —
Casing Diameter: 2"
Water Level Before Purge: 0.0, 4 Z ft Purge Date:] 277K (4, | Time PurgingBegan:| /Y 23~ amigh
Well Purged Dry? Yes Time Purged Dry: ——4m/pm
Sample Date:|2 A2, { /9 Time of Sampling:{ / & L P  amipm)
Depth to Top of Pump: 22 5S ft
Water Level After Sample: 7.0, Cfﬁ ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) ~ 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% 0.1 +10% 20 mV +10% 0.25ft mi/min Clear, Slightly Turbid, Turbid
1 JUY0 1724 | 7162 6,76 = Y3 | —la b | L1202 | Joo | SO0 | <l
2 | yus 17,49 | 7045 14, 73 12,90 |=Da71 /.89 120.49 | jwo 500 7
3 UNso 17,30 [ 7o [£.25 13,25 Lo H LS| 2@ | (oD [ So0 g2
4 J4s¢ 721 | 7033 1L, 7L12,70 |=132.0| ), 75 w04 | [0 |SPO | clq
s J50) 7,37 T06f | 6. Th |5 b2 [=03AH) L3 (2099100 500 | ot
6
7
8 .
9 FT N
10 [/
Stabilized:/ (Yes l No - Total Volume Removed:! Zﬁ( {2 mL

Comments:



2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample ID: |0 Y

Sampling Personal: ﬂ/ //@/'; N

P
Weather Conditions: Temp: [AD °F Wind: ﬂ/ @ 2 Precip: _//Sunny / Bartly Cloudy / Cloudy
Well Information Sampling InfoPmation
Well Locked? Yes (ﬂ,o} Purging Method: Bladder
Well Labeled? No Sampling Method: Bladder Control Settings
Casing Straight? xXes No Dedicated Equip?:|  ¥es No Purge:] & sec.
Grout Seal Intact?|  \¥&% No Not Visible Duplicate Sample?: Yes Mg’ Recover;] S5 sec.
Repairs Necessary: T~ Duplicate Sample 1D: — PSii _—
Casing Diameter: 2"
Water Level Before Purge: /Y. 0L ft Purge Date:| 277X ) </ Time Purging Began:| / £ 2 "7/— am/g
Well Purged Dry? Yes .No Time Purged Dry: —————am/pm
- Sample Date:| 2. 72N | < Time of Sampling:| J< T2 amyga
Depth to Top of Pump: - ft
Water Level After Sample: U, 38 ft Bottle | 1L Raw 500mL Nitric  500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {(mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 +10% 20 mV +10% 0.25 1t ml/min Clear, Slightly Turbid, Turbid
1 ljg3t 5K VA0 6 g8 |75 el 11,39 | JY39] Joo | $02 | Olcper
2 leam CpY Y27/ [4gY 12,02 =izal] 292 [ M,33 | /oo | Sov | cC—
3 [59e 14.00 [U%25pl 6.8/ 1208 |09 0 08| /M77 | jpo | 00 | & —
o Nsyr 7, 0F 1 1ULT4.82 |2 03 |—19:31 089 | 1531/ 0@ Soo |l
S 15t 7,40 11 1big3 L az | —k3 0.9 (vFZ o [Sép | cln—
7
8
9 AN
10 / \
Stabilized:/ [ Yes | No Total Volume Removed: 25 )  mL

Comments}



‘ F = 'd D t h t Company: MDU Heskett
M VTL Ie a as ee Event: Spring 2019
‘ Groundwater Assessment Sample ID: @O I
2616 E. Broadway Ave, Bismarck, ND Sampling Personai: \)m f//"/) —
Phone: (701) 258-8720 ) !
Weather Conditions: Temp: 20 -F Wind: A@ S-o Precip: Sunny / Partly Cloiidy / Cloudy
Well Information Sampling Information
Well Locked? Yes /@7 Purging Method: Bladder
Well Labeled? ¥es” No Sampling Method: Bladder Control Settings
Casing Straight? No Dedicated Equip?: No Purge: S sec.
Grout Seal Intact? @ No Not Visible Duplicate Sample?: Yes (Mo Recover:| >S sec.
Repairs Necessary: ~— Duplicate Sample ID: — PSl:| 2O
Casing Diameter: 2"
Water Level Before Purge: [S.6] ft Purge Date:| 2-Ar, 1 Time Purging Began:| ;44 am/gm)
Well Purged Dry? Yes o) Time Purged Dry:}  —— am/pm
Sample Date:| 2.4, 1% Time of Sampling:| /orO am/pm|
Depth to Top of Pump: (9 , RO ft '
Water Level After Sample: {2 ( ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH - {mgiL) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% +20 mV £10% 0.25ft mi/min Clear, Slightly Turbid, Turbid
1 [HAS [F25 [S692 [bh¢, |3.2.0 (2384 |3 4.0 [0 [Swo | Clk
21505 1346 |speo [Lae [ 300 2316 |/2.5 41D | iwo [2wwe |l
3 [152% [0 lgrao (696 |2.33% |23 3| [L 4 |j4.le | leoe [2ocop |l
4 <3S |2 st ot 2By 3. o+ 4.(9 loo.© (000,06 LClos—
5 icdsS | 7oo 568673 [1.01 |00 2339 [ 79! |i{.20 /oo 1000,0  [Clear
6 1SS | H22z |56% | Fe© |2 %% 2383 | S5.32 |]4.20 | lboo | /2000 |Cley
7 1,22 | I3 | 5690 | 9.01 2.9l [235.9 [4.8F |14.20 | w0 SO |Clew
8 1668 | 2373|5687 | 7ol [B3.oF 2352 |47 |td.2] (00.9 |seo.o  |lg.
9 O | 236 |S6°° [J.01 3,15 | 2354|175 [I{.21 | (00 [560.0 |Cleo
10
Stabilized: Yos, No

Comments:

-
W

Total Volume Removed:ﬂ 000, © mL
[



=
4P

2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2019
Sample ID: [0S

Sampling Personal:

%14/)&4

Weather Conditions: Temp: q40 °F Wind: @ S-10 Precip: Sunny / @tly Clouxly /-Cloudy
Well Information Sampling Information
Well Locked? Yes (N Purging Method: Bladder
Well Labeled? Yés No Sampling Method: Bladder Control Settings
Casing Straight?| (Y3 No Dedicated Equip?:| (Yé€  No Purge:| S sec.
Grout Seal Intact? 2?@'5) No Not Visible Duplicate Sample?: Yes (@ Recover:| S¢ sec.
Repairs Necessary: Duplicate Sample ID: - psi| 2o
Casing Diameter: 2"
Water Level Before Purge: 12.326 ft Purge Date:| —~ 4 (4 Time Purging Began:| [/$© anfpm
Well Purged Dry? Yes k Time Purged Dry:| —_ am/pm
Sample Date:| 2 A, L9] Time of Sampling:| {245  am/gm)
Depth to Top of Pump: 21, Z”(/ ft '
Water Level After Sample: i2.55 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP Turbidity| Water | Pumping mL * . Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% +20 mV +10% 0.25ft ml/min Clear, Slightly Turbid, Turbid
1 H3S 1625 14669 |82 [Z2.43 |30.4 [0 2. | jovo  [Sa.o | L,
2 US| bto | 44966 | 6.8 [ 3,1R 2aly 14es 12,48 | jo02  toowo | Cle
3 [5S b | “H4b3 | 0.8 |[H.H] 8l 2 829 2.5 rooo  |loco.o Cloy_-
4 [2oS o2 |821F 6. 123F (2692 | 358 | 253 | /00 (0000 | Cleo.
5 IZIS L(AI’P gSéﬁ bl?’é %ng ZCOS:@ 2.6 (ZtSS (0C. O (GO0, 0 C(GM/
6 225 | &6l 5921 L3y 1249 |2LHE 2,98 12.55 | oo |[weoo | Cle
7 235 [ 63 | 109 | b 3| 348 [Z640 [Z98 [12.52 |00 |wo0.o |Chr
8 (249 [be83 | b204 | bF6 | 3.SF 2651 [3.04 |iZ.Sk | (00° | Sw0.0 | le
9 (245 [ b 0L | L2292 | bTh [ 2,65 [ 2659|294 |12.55 | 1ov.0 So00 | Clow
10
No Total Volume Removed: TS 60, O mL

Stabilized: /Yes/
—

Comments:



2616 E. Broadway
Bismarck, ND 58501
Phone (701) 258-9720

B,
L

Laboratories, Inc.

Chain of Custody Record

Work Order Number:

Project Name: Event:
MDU Heskett Spring 2019 82- L6448
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Davies Attn:
Address: 5181 Southgate Dr. Address: ﬂ P
Billings, MT 59102 : %//Z/L /[///JW“”%
phone: 406-896-4227 deremy  /N-eyp, -
email:
Sample Information Bottle Type Field Parameters Analysis
5
= e/ gl s o/ §
L N < ©
Lab 2 g S s/ EIE 5 S5 &
Number Sample 1D g = @ S8/ 81 & L & ‘E Analysis Required
W SEh 33 247619 |psf | ow x| x| x| x J9z2|sles14,2]
wSgT 3-90 227019 1395 | aw x| x| x| x 7,70 4230 | L4
w589 Dup2 ARG | — GW x| x| x|x — | — | —
w583 2-90 24009 1500 | ew x [ x| x| x 75N 70L8\6, 7L
1) $40 104 LALRIG | 1S52-| ew x| x| x| x 7.90 /4207 £.f/3| WNDU List AA & MDU
W §4l 80R 24407 [ 1610 | ew x| x| x| x 739 558 |7.0] Appendix 3
W54 105 VAPA LY 1295 ew x| x| x| x b0 F 29214,
WEa3” FB2 2 ALK A - GW X X|x]|x - | — | —
Comments:
Relinquished By: Sample Condition: Received by:
e Name: Date/Time Location: Temp (°C) Name: . Date/Time
( 7 2470149 Log In oF 0.4 ; 2hor 14
1 % A //af/‘? | 57 m#2” |V Tvser LTSS /VBNJ“’““"" DO
= v ¥ = ;
2 FNFOZ>
——




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

Todd Peterson

Montana-Dakota Utilities Co.

400 N 4th st
Bismarck ND

58501

Project Name: MDU Heskett
Sample Description: 104

Page: 1 of 1

Report Date: 12 Sep 19

Lab Number: 19-W3191

Work Order #: 82-2271

Account #: 002800

Date Sampled: 22 Aug 19 13:30
Date Received: 22 Aug 19 15:30
Sampled By: MVTL Field Services

Temp at Receipt: 3.3C ROI
Event and Year: August 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.86 units NA SM 4500 H+ B 22 Aug 19 13:30 JSM
Temperature - Field 13.9 Degrees C NA SM 2550B 22 Aug 19 13:30 JSM
Conductivity - Field 14152 umhos/cm 1 EPA 120.1 22 Aug 19 13:30 JSM
Sulfate 11000 mg/1 5.00 ASTM D516-07 28 Aug 19 11:22 EV
Total Dissolved Solids 17300 mg/1 10 I1750-85 27 Aug 19 10:44 SVS

cC.

Approved by:  ('() ' / b 2
prroved by ( Qppeditle. K Canr€p c

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:

CERTIFICATION: ND # ND-00016

@
:

Due to sample matrix
Due to sample quantity

+

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 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.

1126 Notrth 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

Todd Peterson

Montana-Dakota Utilities Co.

400 N 4th St

Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 105

Page: 1 of 1

Report Date: 12 Sep 19

Lab Number: 19-W3192

Work Order #: 82-2271

Account #: 002800

Date Sampled: 22 Aug 19 12:52
Date Received: 22 Aug 19 15:30
Sampled By: MVTL Field Services

Temp at Receipt: 3.3C ROI

Event and Year: August 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.70 units NA SM 4500 H+ B 22 Aug 19 12:52 JSM
Temperature - Field 16.9 Degrees C NA SM 2550B 22 Aug 19 12:52 JSM
Conductivity - Field 5897 umhos/cm 1 EPA 120.1 22 Aug 19 12:52 JSM
Chloride 279 mg/1 1.0 SM4500-Cl-E 27 Aug 19 11:03 EMS

ac.

Approved by: C/(} avde K. Conr€ 0 )6 S(y [6

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

#
+

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 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

ion of cc

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 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 e
1201 Lincoln Hwy. ~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Todd Peterson
Montana-Dakota Utilities Co.
400 N 4th St

Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 2-90

Event and Year: August 2019

Page: 1 of 1

Report Date: 12 Sep 19

Lab Number: 19-W3193

Work Order #: 82-2271

Account #: 002800

Date Sampled: 22 Aug 19 14:10
Date Received: 22 Aug 19 15:30
Sampled By: MVTL Field Services

Temp at Receipt: 3.3C ROI

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 693 units NA SM 4500 H+ B 22 Aug 19 14:10 JSM
Temperature - Field 11.9 Degrees C NA SM 2550B 22 Aug 19 14:10 JSM
Conductivity - Field 7098 umhos/cm 1 EPA 120.1 22 Aug 19 14:10 JSM
Fluoride 1.00 mg/1 0.10 SM4500-F-C 30 Aug 19 17:00 SVS

Zc.
wonstr Clgudite % Conrcp ! ISp09

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

= 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 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.



F . Id D h t Company: MDU Heskett
M VTL l e atas ee Event: August 2019
‘ Groundwater Assessment Sample ID: oY,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: _J(’/Y“-)‘ [./l«qw
Phone: (701) 258-9720 B '
Weather Conditions: Temp: ?5 °F Wind.: ﬂ\/@ & D Precip: Sunny /Rartly Cloua / Cloudy
Well Information Sampling Information
Well Locked? Yes o Purging Method: Bladder
Well Labeled? Xes No Sampling Method: Bladder Control Settings
Casing Straight? (¥e§ No Dedicated Equip?: ¥es= No Purge)| & Sec.
Grout Seal Intact? @ No Not Visible Duplicate Sample?: Yes Recover:| §< sec.
Repairs Necessary: Duplicate Sample ID:| <~ Psi:{ IO
Casing Diameter: 2"
Water Level Before Purge: 4,04 ft Purge Date:| 224 (9 Time Purging Began:| [ 3¢S am/gm)
Well Purged Dry? Yes © (No > Time Purged Dry: ~—  am/pm
Sample Date:| 22 4 . (9 Time of Sampling:| /330  am/g;M
Depth to Top of Pump: 22.20 ft i
Water Level After Sample: Iy 135 ft Bottle 1L Raw
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 ilo%_ +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 13/0 [j44F [9#0 (.62 1963 1199k [3.52 |j424 | oo [Sewo | (L,
2 | 365 11378 [142LH | L.&6® |98 (305 | 229 [)43S [1o0© [Se0.0 Clea
3 zze [14.2F 14,25 | bga (23 [Z208 (2o |24 | (oo | gaoo Clo_
4 (325 |13l 4246 | L7 [[1,%02 [ 2221 | ). 9% |/4.32 |/ooo | Sp2 O Cla
5 320 [13.64 [M1SZ | L gle 1.5V [z02.6 | LAt 1433 oo | Soo.o Cle,,
6
7
8
9
10
Stabilized: (\7% No Total Volume Removed:2500.0  mL

Comments:



2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: August 2019
Sample ID: 10S ,

Sampling Personal:

1!4’“/"/

Weather Conditions: Temp: IS °F Wind: }J @S -/0 Precip: Sunny / Gartly Cldudy / Cloudy
Well Information Sampling Information
Well Locked? Yes @) Purging Method: Bladder
Well Labeled? s> No Sampling Method: Bladder Control Settings
Casing Straight? (Yo} No Dedicated Equip?: 85> No Purge:| S Sec.
Grout Seal Intact? &es” No Not Visible Duplicate Sample?: Yes (No. Recover:| S sec.
Repairs Necessary: Duplicate Sample ID: — psi| /O
Casing Diameter: 2"
Water Level Before Purge: 1276 ft Purge Date:| 22.4.¢ (9 Time Purging Began:| [{32 @nmypm
Well Purged Dry?|  Yes (Nod Time Purged Dry:] ~——  am/pm
Sample Date:| 2.2 4.~ (9 Time of Sampling:| (2S2  anygpm)
Depth to Top of Pump: 20,24 ft
Water Level After Sample: 12.(9' ft Bottle | 1L Raw
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 [R%F 1208 | HYmz 6.7+ |H4.59 246 | 8722 1331 [ive 00D | Cls
2 [120F | 1Si06 | 4928 L3y 635 | 206. 2] 3.72 |i3uS |/wo  [3epo |Clea
3 R .24 S316 | 4,72 (.99 [ 223 ] 2.88 | 13,/8 [ [0c [mooo | cle,
4 1222 [BSU|8S66L | b7 | €.49 (1933 | 2.7/ [3.t8 | ivio | (900> | Clepr
5 2%F | 2100 | §314 |b.Fo [1006 | 194 | 221 | 13t [ 0O [10000 | Clen
6 | Zy2 [ (7. 72[5822 [, 72 | 8.99 [1B1.7 |26 | I3.(F [/00 [Sooo | Clo
7 (243 | (F03 |[SBRO & A0 | BAF | B8. |26 F |I3,14 [ /00 | 500 | Clo
8 24z | 1609 | sea?|6.Fo | 8.82 | 1890 [2.55 [12(8 | jw0-0 | 200 |HUenr
9
10
Stabilized: @Z No Total Volume Removed: 880 -O  mL

Comments:



>

2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: August 2019
Sample ID: 28D /
Sampling Personal; J&y\’—v[) l/[u\,_,—

Weather Conditions: Temp: 75 °F A‘GLWind: M @ S e Precip: Sunny Iéar?ly C@de / Cloudy
Well Information Sampling Information
Well Locked? Yes N Purging Method: Bladder
Well Labeled? Xes” No Sampling Method: Bladder Control Settings
Casing Straight? (Yoo’ No Dedicated Equip?: XES No Purge: s sec.
Grout Seal Intact? Yes No ¢ Not Visible Duplicate Sample?: Yes (N8 Recover:| S°S sec.
Repairs Necessary: Duplicate Sample ID: — PSL| 2D
Casing Diameter: 2"
Water Level Before Purge: AR ft Purge Date:| 22 /4419 Time Purging Began:| ;3¢S am/pm
Well Purged Dry?|  Yes &> Time Purged Dry:l — amipm
Sample Date:] 224419 Time of Sampling:| /< (O am/fm)
Depth to Top of Pump: 22.32 ft
Water Level After Sample: 22.00 ft Bottle | 1L Raw
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% 20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 RACER VAR E B LA2 |123F |ZA2 |oso 295 /02 |[Sdo | Cle,
2 1¥S | 1z.30 | UL | 689 [13.0F (2048 | ),S9 |28 [(e0.0 |Se0o | Cla,
3 {{oo 132 | #132 | Lgi [13.063 [799.7 | /.SS 2201 [lwo [Spoo | Clo
4 1465 | j2.4F [ F093 | 6.2 |38 |)®0,0 | /43 [2[98 (00O | Se0o | Cla
5 [MMO 1],90 308 | a3 [i3.8 [1%53 | 1.9 (2198 1900 | s | Cla
6
7
8
9
10
Stabilized: f\a} No Total Volume Removed: 25620  mL

Comments:



Chain of Custody Record

Laboratories, Inc.
MVTL 2616 E. Broadway
Bismarck, ND 58501
Phone (701) 258-9720
Project Name: Event: Work Order Number:
82- 227/
MDU Heskett August 2019
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Davies Attr:
Address: 5181 Southgate Dr. Address: J
Billings, MT 59102
phone: 406-896-4227 m ol
email:
Sample Information Bottle Type Field Parameters Analysis
&)
o L
Q &gl ko]
N = -~ g
~ L & O
o g &< S
Lab 2 e [ £ g F g/ &
Number Sample ID el I§ o S/ & iy & z Analysis Required
y 341 104 224419 1330 | ow 13.81 [M1S2 |6.86 sulfate+TDS
w342 105 7L A419 1292 | ew /6.6 58971 | L0 chloride
W33 2-90 2tANg | IHIO | ew 190 |96 | 6.93 fluoride
Comments:
Relinguished By: Sample Condition: Received by:
Nameﬂ Date/Time Location: Temp (°C) Name: Date/Time
'. 224,419 | loglw CL% 3. 22F (9
(N’”? M/\ / (S3O Walk In #2 TM562 / TM588 WMﬂ/) % _ 3o
' 7~
2




| MINNESOTA VALLEY TESTING LABORATOR[ES, 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

October 4, 2019

Montana Dakota Utilities
Attn: Abbie Krebsbach
400 N. 4' St.

Bismarck, ND 58501

RE: Groundwater Sampling Event - MDU Heskett Ash Site

Dear Ms. Krebsbach:

From September 16-18, 2019, MVTL Laboratories’ Field Services division collected

groundwater samples at the MDU Heskett site near Mandan, ND for the Heskett Coal
Combustion Rule.

All wells were located and were found to be in generally good condition. The wells for
CCR were purged and sampled using a dedicated bladder pump and BARR’s SOP for
low flow purging and sampling. Sampling was also collected for the NDDH list of
analysis. The samples collected were, placed on ice and transported back to the MVTL

laboratory in Bismarck, ND for analysis. The field data report for the sampling event
accompanies this letter. ~

Thank you for your trust and support of our services. If you have any questions, please
call me at (701)391-4900.

Sincerely, ,
(\J“’? F/Z) _

Jeremy Meyer

MVTL Field Services

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 arc submitted as the confidential property of clients, and authorization for
publication of Tusions or extracts from or regarding our reports is reserved pending our written approval,
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Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3728

Montana Dakota Utilities Work Order #: 82-2611

400 N 4th Account #: 002800

Bismarck ND 58501 Date Sampled: 16 Sep 19 9:45

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett

PO #: 175103
Sample Description: 13

Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.95 units NA SM 4500 H+ B 16 Sep 19 9:45 JSM
PH * 7.8 units 03 SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 10.9 Degrees C NA SM 2550B 16 Sep 19 9:45 JSM
Conductivity - Field 10184 umhos/cm 1 EPA 120.1 16 Sep 19 9:45 JSM
Fluoride 1.0 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 6380 mg/1 5.00 ASTM D516-07 25 Sep 19 8:53 EV
Chloride 65.3 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 10200 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 431 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total 0.54 mg/1 0.10 6010D 24 Sep 19 10:54 SZ

* Holding time exceeded

ccC
aopoved vy Cpuptite K. Cuanr€p L VeV

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 gquantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL ;A;l?nmmcc‘s I!IC 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 C('md!umlsﬂnﬂcclmg the samp]cl 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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Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3729
Montana Dakota Utilities Work Order #: 82-2611
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 16 Sep 19

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 175103
Sample Description: Dupl
Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
PH * 7.8 units 0.1 SM4500 H+ B 25 Sep 19 7:40 CC
Fluoride 1.01 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 6400 mg/1 5.00 ASTM D516-07 25 Sep 19 8:53 EV
Chloride 64.7 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 10200 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 404 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total 0.54 mg/1 0.10 6010D 24 Sep 19 10:54 SZ

* Holding time exceeded

£C-
Approved by: (lc).a,uz{tltt <. CJ(A/\I'QU ” )\/JV[?

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 # ND-00016

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 ct'mditions affecting the smnple. 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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Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3730

Montana Dakota Utilities Work Order #: 82-2611

400 N 4th Account #: 002800

Bismarck ND 58501 Date Sampled: 16 Sep 19 11:30

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 175103
Sample Description: 102
Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.74 units NA SM 4500 H+ B 16 Sep 19 11:30 JSM
pH * 7.6 units 0.1 SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 13.6 Degrees C NA SM 2550B 16 Sep 19 11:30 JSM
Conductivity - Field 8680 umhos/cm 1 EPA 120.1 16 Sep 19 11:30 JSM
Fluoride 0.17 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 5390 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 4.2 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 7930 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 471 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total 1.16 mg/1 0.10 6010D 24 Sep 19 11:54 SZ

* Holding time exceeded

C
Approved by: C/(} tdlite K Q{/v\r@ﬂ ) [ /\/ 7 \/lq

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 # ND-00016

MVTL gl}nra|1|c%s ﬂ.lC 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 c?nd!nons‘nﬁcclmg the samplc' 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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Amended PO# 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th

Bismarck ND 58501

Project Name: MDU Heskett

Page: 4 of 8

Report Date:
Lab Number:
Work Order #:
Account #: 002800
Date Sampled:
Date Received:

9 Oct 19
19-W3731
82-2611

16 Sep 19 12:54
17 Sep 19 16:00

Sampled By: MVTL Field Services

PO #: 175103
Sample Description: 70
Temp at Receipt: 3.2C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.96 units NA SM 4500 H+ B 16 Sep 19 12:54 JSM
PH * 7.8 units 0.1 SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 14.7 Degrees C NA SM 2550B 16 Sep 19 12:54 JSM
Conductivity - Field 4317 umhos/cm 1 EPA 120.1 16 Sep 19 12:54 JSM
Fluoride 0.34 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 2390 mg/1l 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 44 .4 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 3770 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 406 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total 0.45 mg/1 0.10 6010D 24 Sep 19 11:54 Sz
* Holding time exceeded
(k-
7
Approved by ("0 it K. Canrp NGV
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:

e =
t =

CERTIFICATION: ND # ND-00016

Due to sample matrix
Due to sample quantity

#
+

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 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

i 1oet

ion of

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

Report Date:
Lab Number:
Work Order #:
Account #:

5 of 8

9 Oct 19
19-W3732
82-2611
002800

Date Sampled: 16 Sep 19 14:44
17 Sep 19 16:00
Sampled By: MVTL Field Services

Date Received:

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for
@ = Due to sample matrix
! = Due to sample quantity

CERTIFICATION: ND # ND-00016

#
+

any analyte requiring a dilution as coded below:
Due to concentration of other analytes

Due to internal standard response

PO #: 175103
Sample Description: 101
Temp at Receipt: 3.2C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.66 units NA SM 4500 H+ B 16 Sep 19 14:44 JSM
pH * 7.8 units 05, SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 13.5 Degrees C NA SM 2550B 16 Sep 19 14:44 JSM
Conductivity - Field 4855 umhos/cm 1 EPA 120.1 16 Sep 19 14:44 JSM
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 2870 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 14.8 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 4360 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 383 mg/1 1:0 6010D 20 Sep 19 16:21 SZ
Boron - Total 0:97 mg/1 0.10 6010D 24 Sep 19 11:54 SZ
* Holding time exceeded
. 7 2l
Approved by: (/Qauzﬁtﬁx K. Cimn I_(;p ) /)\/0\/‘(1

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

all c<l>nd|_tlons affecting the sumple' 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.

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 e
1201 Lincoln Hwy. ~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 6 of 8

Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3733

Montana Dakota Utilities Work Order #: 82-2611

400 N 4th Account #: 002800

Bismarck ND 58501 Date Sampled: 16 Sep 19 15:55

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 175103
Sample Description: 103 g

Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.62 units NA SM 4500 H+ B 16 Sep 19 15:55 JSM
pH * 7.6 units 0.1 SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 12.0 Degrees C NA SM 2550B 16 Sep 19 15:55 JSM
Conductivity - Field 5185 umhos/cm 1 EPA 120.1 16 Sep 19 15:55 JSM
Fluoride 0.13 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 2960 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 140 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 4820 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 560 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total < 0.5 @ mg/1l 0.10 6010D 24 Sep 19 11:54 SZ
* Holding time exceeded

(4 )

approved by (0 it 1K N /i Niv(9

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 # ND-00016

MVTL guarantees (!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 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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Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3734

Montana Dakota Utilities Work Order #: 82-2611

400 N 4th Account #: 002800

Bismarck ND 58501 Date Sampled: 17 Sep 19 9:17

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 175103
Sample Description: 44R
Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.52 units NA SM 4500 H+ B 17 Sep 19 9:17 JSM
PH * 7.4 units 0.1 SM4500 H+ B 25 Sep 19 7:40 CC
Temperature - Field 17.3 Degrees C NA SM 2550B 17 Sep 19 9:17 JSM
Conductivity - Field 9196 umhos/cm 1 EPA 120.1 17 Sep 19 9:17 JSM
Fluoride 0.68 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate 5920 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 217 mg/1 1.0 SM4500-Cl1-E 19 Sep 19 11:19 EV
Total Dissolved Solids 10100 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 464 mg/1 1.0 6010D 20 Sep 19 16:21 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 24 Sep 19 11:54 SZ
* Holding time exceeded

‘e

Approved by: C/QCL'LL&{LKL K. Ciiin l'fp )/ N/JH

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 # ND-00016

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 c9ndilions 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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Amended PO# 5Nov2019 - CCR
Report Date: 9 Oct 19

Abbie Krebsbach Lab Number: 19-W3735
Montana Dakota Utilities Work Order #: 82-2611
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 17 Sep 19

Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 175103
Sample Description: FB1

Temp at Receipt: 3.2C
Event and Year: Fall 2019

As Received Method Method Date
Result RL Reference Analyzed Analyst
pH ¥ 6.2 units 0i:1: SM4500 H+ B 25 Sep 19 7:40 CC
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 25 Sep 19 7:40 CC
Sulfate < 5 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride < 1 mg/1 10 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids < 10 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total <1 mg/1 1.0 6010D 20 Sep 19 16:21 Sz
Boron - Total < 0.1 mg/1 0.10 6010D 24 Sep 19 11:54 SZ

* Holding time exceeded

C
aopoved by Clgpdate K. Cunr€p VI N9

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 # ND-00016

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 C('md!tmns affecting the samplel 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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Page: 1ofl
Quality Control Report — Amended 7 Nov 19
Lab IDs: 19-W3728 to 19-W3735 Project: MDU Heskett Work Order: 201982-2611
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
IAnalyte Amt Y% Limits | Amt ID Result: | Result | % Limits | Result | Result | % RPD | Limit (<) (%) Limits | Blank
Boron - Total mg/1 0.40 95 80-120 | 2.00 19-W3728 0.54 2.30 88 75-125 1 2.30 2.29 88 0.4 20 - - <0.1
0.40 98 80-120 | 2.00 19-W3743 <0.5 2.22 111 75-125 ] 2.22 2.24 112 0.9 20 - - <0.1
- - <0.1
- - <0.1
Calcium - Total mg/1 20.0 116 80-120 1 500 19W3732q 383 955 114 75-125| 955 950 113 0.5 20 - - <1
- - <1
Chloride mg/1 30.0 90 80-120 | 30.0 19-W3735 <1 25.3 84 80-120 | 25.3 25.3 84 0.0 20 - - <1
30.0 91 80-120 - - <1
Fluoride mg/l 0.50 108 90-110 | 0.500 | 19-W3727Q | 0.68 1.23 110 80-120| 1.23 1.24 112 0.7 20 - - <0.1
- - <0.1
pH units - - - - - - - - - 7.8 7.8 - 0.0 |20 . - -
Sulfate mg/1 100 100 80-120 | 100 19-W3725 <35 96.9 97 80-120 | 96.9 101 101 4.1 20 - - <5
100 101 80-120 | 100 19-W3735 <5 106 106 80-120 | 106 106 106 0.0 20 - - <5
Total Dissolved Solids mg/1 - - - - - - - - - 4360 4480 - 2.7 20 - - <10
- - - - - - - - - 7150 7200 - 0.7 20 - - <10
- - - - - - - - - <10 <10 - 0.0 * - -

Samples were received in good condition on 17 Sep 2019 at 1600.
Temperature upon receipt at the Bismarck laboratory was 3.2°C.
Samples were received on ice and evidence of cooling had begun.
All samples were properly preserved unless noted here and/or flagged on the individual analytical laboratory report.
With the exception of pH, all holding times were met.
Approved methodology was followed for all sample analyses.
All acceptance criteria were met for calibration, method blanks, laboratory control samples, laboratory fortified matrix/duplicates unless noted here.
. For some analytes, the reported results were elevated due to additional dilutions required to minimize the effects of sample matrix.
Reporting
. Per email from Todd Peterson, MDU, sample data package was amended to revise Purchase Order number on reports.
. Per email from Barr, field summary report was amended to correct date sampled for MW44R.
. Per email from Terri Olson, Barr, dated 6 Nov 2018, the CCR data package was split into Appendix It and Appendix IV parameters.

Approved by: . KMT@
VAT




Claudette Carroll

From: Terri A. Olson <TOlson@barr.com>
Sent: Wednesday, November 6, 2019 12:41 PM
To: Claudette Carroll

Cc: Stephanie A. Theriault

Subject: RE: Re: MDU Heskett reports

Hi Claudette,

Regarding the 3" bullet, we don’t receive a CCR report for this one so you can take it off your list of things to do;
however, we do need the other two reports split into Appendix lll and Appendix IV parameters. For fluoride that is in
both lists, please report with Appendix 111,

Thank-you,

Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOlson@barr.com

www.barr.com

BAR
This e-mail message (including attachments, forwards, and replies) is correspondence fransmitted between Barr Engineering
Co. and its clients and related parties in the course of business, and is intended solely for use by the addressees. This
fransmission contains information which may be confidential and proprietary. If you are not the addressee, note that any
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From: Terri A. Olson

Sent: Friday, November 1, 2019 10:08 AM

To: ‘ccarroll@mvtl.com' <ccarroll@mvtl.com>
Subject: Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments

e 201982-2611

o MWA44R in the Field Data Report has a sample date of 09/16/19 but raw field data and COC list 09/17/19
— please revise,

e 201982-2625
o There isa QC page (page 9 of the report) that isn’t applicable for CCR (includes dissolved parameters).
o Case narrative for report has nitrate + nitrite as N comment but isn’t applicable to CCR work.

e 201982-2626
o This reportis the state versions for MW1-90. Haven’t see a CCR report yet?

Thank-you,



Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOIson@barr.com

www.barr.com

resourceful. naturally. -
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prohibited. If you have received this transmission in error, please destroy it and notify us at 952-832-2600.
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Claudette Carroll

From: Peterson, Todd <Todd.Peterson@mdu.com>

Sent: Friday, November 1, 2019 10:32 AM

To: ‘Claudette Carroll

Cc: Dihle, Mark

Subject: RE: Lab invoice and report

Attachments: 201982-2626 MDU ND.pdf; 201982-2611 MDU CCR.pdf
Claudette,

These lab analyses should both have the PO 175103 listed on them. | have the paper copies and can revise them on my
end, but can you change the PO number on your copies and resend the corrected PDF analyses.

Thank youl

Todd.

From: Claudette Carroll <ccarroll@mvtl.com>
Sent: Thursday, October 31, 2019 1:29 PM

To: Dihle, Mark <Mark.Dihle@mdu.com>

Cc: Peterson, Todd <Todd.Peterson@mdu.com>
Subject: RE: Lab invoice and report

** WARNING: EXTERNAL SENDER. NEVER click links or open attachments without positive sender verification
of purpose. DO NOT provide your user ID or password on sites or forms linked from this email. **

Hi Mark,

Looks like the work was done at MDU Heskett. Attached are the data packages. Let me know if we need to rebill/re-
invoice with the correct PO.

Happy Halloween to you as weli!
Claudette

Minnesota Valley Testing
Laboratories, [nc.

Praveding ANzihoal Exgelience Snoce 1957

cCarroH@mvtl.com
701-258-9720
2616 E. Broadway Ave/Bismarck, ND 58501

From: Dihle, Mark <Mark.Dihle@mdu.com>
Sent: Thursday, October 31, 2019 8:46 AM

To: Claudette Carroll <ccarroll@mvtl.com>

Cc: Peterson, Todd <Todd.Peterson@mdu.com>
Subject: Lab invoice and report




Good Morning!

Todd and I are trying to figure out this invoice, it appears to have the wrong PO attached to it. Please send along the
analysis that the invoice is associated with and have a Happy Halloween!

Thanksl

Mark Dihle
Sr. Environmental Scientist
Montana Dakota Utilities
400 North Fourth Street
Bismarck, ND 58501-4092
Bus: 701.222.7865 \ fWi.
Fax: 701.222.7845

CAsCATE R MONENY BRIOTA

'?'.‘".’"f’f‘f o,
GREAT PLAINS

m(w.\.'i mmw.s 3

**Confidentiality Statement**

Privileged/Confidential Information may be contained in this message. If you are not the addressee indicated in this
message (or responsible for the delivery of the message to such person), you may not copy or deliver this message to
anyone. In such case, you should destroy this message without copying it or further reading, and notify me by
telephone.



Claudette Carroll

From: Terri A. Olson <TOlson@barr.com>
Sent: Friday, November 1, 2019 10:08 AM
To: Claudette Carroll

Subject: Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments
e 201982-2611
0 MWA44R in the Field Data Report has a sample date of 09/16/19 but raw field data and COC list 09/17/19
— please revise,
e 201982-2625

o Thereisa QC page (page 9 of the report) that isn’t applicable for CCR (includes dissolved parameters).
o Case narrative for report has nitrate + nitrite as N comment but isn’t applicable to CCR work.
e 201982-2626 ‘

o This report is the state versions for MW1-90. Haven’t see a CCR report yet?

Thank-you,

Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOIson@barr.com

www.barr.com

resourceful. naturally.

i
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request.




MYVTL Laboratories Inc.

2616 E. Broadway
Bismarck, ND 58501
Phone (701) 258-9720

82-2626

WO#
82-2611

82-2625

MDU - Heskett

Groundwater Sampling
MDU

400 N. 4th St.
Bismarck, ND 58501

FIELD DATA REPORT - AMENDED 7 NOV 19

START TIME | WATER | WATER FIELD READINGS
SAMPLE PURGE | PURGE | SAMPLE OF LEVEL | LEVEL | VOLUME { SAMPLE SAMPLE
ID DATE TIME DATE |SAMPLE| START END REMOVED| METHOD | TEMP| EC pH Turb. APPEARANCE
(FT) (FT) (mL) (°C) NTU OR COMMENT
2-90 18-Sep-19 9:31 18-Sep-19 9:56 21.30 21.73 2500.0 Bladder 12.49 | 7006 6.99 0.98 clear
3-90 18-Sep-19 8:25 18-Sep-19 8:55 18.46 18.60 3000.0 Bladder 9.43 4473 6.92 1.78 clear
13 16-Sep-19 8:30 16-Sep-19 9:45 30.11 30.72 7500.0 Bladder 10.93 | 10184 | 6.95 3.19 clear
33 17-Sep-19 13:18 | 17-Sep-19 15:13 41.59 42.15 11500.0 Bladder 13.01 | 5128 6.51 4.38 clear
70 16-Sep-19 12:04 | 16-Sep-19 12:54 20.80 22.40 5000.0 Bladder 14.68 | 4317 6.96 0.47 clear
80R 17-Sep-19 11:45 17-Sep-19 12:35 14.35 14.62 5000.0 Bladder 13.09 | 5723 7.00 1.09 clear
44R 17-Sep-19 8:27 17-Sep-19 9:17 26.34 26.40 5000.0 Bladder 17.32 | 9196 6.52 0.98 clear
101 16-Sep-19 13:24 | 16-Sep-19 14:44 36.57 40.70 §000.0 Bladder 13.49 | 4855 6.66 3.93 clear
(102 16-Sep-19 10:40 | 16-Sep-19 11:30 17.42 19.70 5000.0 Bladder 13.63 | 8680 6.74 1.19 clear
103 16-Sep-19 15:15 16-Sep-19 15:55 31.65 3321 4000.0 Bladder 11.98 | 5185 6.62 0.59 clear
104 18-Sep-19 11:16 | 18-Sep-19 11:46 13.78 14.06 3000.0 Bladder 13.77 | 14025 | 6.97 0.89 clear
105 17-Sep-19 | 10:01 17-Sep-19 11:21 12.62 12.94 8000.0 Bladder 12.47 | 6913 6.70 2.32 clear
1-90 18-Sep-19 | 10:25 18-Sep-19 10:50 11.22 11.42 2500.0 Bladder 12.54 | 9739 6.87 0.50 clear

na = Not Applicable

NR = Not Recorded




MVTL

MVTL Laboratories Inc.

2616 E. Broadway

MDU - Heskett

Groundwater Sampling

Bismarck, ND 58501 MDU
Phone (701) 258-9720 WO# 400 N. 4th St.
82-2626  82-2611 82-2625 Bismarck, ND 58501
FIELD DATA REPORT
START TIME | WATER | WATER FIELD READINGS
SAMPLE PURGE | PURGE | SAMPLE OF LEVEL | LEVEL | VOLUME | SAMPLE SAMPLE
1D DATE TIME DATE |SAMPLE| START END REMOVED| METHOD | TEMP| EC pH Turb. APPEARANCE
(FT) (FT) (mL) (°C) NTU OR COMMENT

2-90 18-Sep-19 9:31 18-Sep-19 9:56 21.30 21.73 2500.0 Bladder 12.49 | 7006 6.99 0.98 clear
3-90 18-Sep-19 8:25 18-Sep-19 8:55 18.46 18.60 3000.0 Bladder 9.43 4473 6.92 1.78 clear

13 16-Sep-19 8:30 16-Sep-19 9:45 30.11 30.72 7500.0 Bladder 10.93 | 10184 | 6.95 3.19 clear
33 17-Sep-19 | 13:18 | 17-Sep-19| 15:13 41.59 42.15 11500.0 Bladder 13.01 | 5128 6.51 4.38 clear

70 16-Sep-19 | 12:04 | 16-Sep-19 12:54 20.80 22.40 5000.0 Bladder 14.68 | 4317 6.96 0.47 clear
80R 17-Sep-19 | 11:45 | 17-Sep-19 12:35 14.35 14.62 5000.0 Bladder 13.09 | 5723 7.00 1.09 clear
44R 16-Sep-19 8:27 16-Sep-19 9:17 26.34 26.40 5000.0 Bladder 17.32 | 9196 6.52 0.98 clear
101 16-Sep-19 | 13:24 | 16-Sep-19 14:44 36.57 40.70 8000.0 Bladder 13.49 | 4855 6.66 3.93 clear
102 16-Sep-19| 10:40 | 16-Sep-19 11:30 17.42 15.70 5000.0 Bladder 13.63 | 8680 6.74 1.19 clear
103 16-Sep-19 15:15 16-Sep-19 15:55 31.65 33.21 4000.0 Bladder 1198 | 5185 6.62 0.59 clear
104 18-Sep-19| 11:16 | 18-Sep-19 11:46 13.78 14.06 3000.0 Bladder 13.77 | 14025 | 6.97 0.89 clear
105 17-Sep-19 | 10:01 17-Sep-19 11:21 12.62 12.94 8000.0 Bladder 12.47 | 6913 6.70 2.32 clear
1-90 18-Sep-19 | 10:25 | 18-Sep-19 10:50 11.22 11.42 2500.0 Bladder 12.54 | 9739 6.87 0.50 clear

na = Not Applicable NR = Not Recorded




F i eld Datas heet Company: MDU Heskett
Event: Fall 2019
Groundwater Assessment Sample [D: . [3
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: \_‘@4") f/{z».»-/
Phone: (701) 258-9720 o {
Weather Conditions: Temp: LSCF Wind: Ny @ S-to Precip: Sunny / Partly Cioudy / Cloudy
ell Information Sampling Information
Well Locked? Yes (o> Purging Method: Bladder
Well Labeled? @e;D No Sampling Method: Bladder Control Settings
Casing Straight?| (Yds” No Dedicated Equip?: Xes”® No Purge:| & sec.
Grout Seal Intact? Yes (N Not Visible Duplicate Sample?: (YES No Recover:| § &S sec.
Repairs Necessary: Duplicate Sample ID: Ddf f psi| RO
Casing Diameter: 2" j
Water Level Before Purge: 30, 11 ft Purge Date:| /& Sep 119 Time Purging Began:| g8 30 Amipm
Well Purged Dry? Yes (N> Time Purged Dry:| — am/pm
Sample Date:| /6 Seef (9 Time of Sampling:| ©9YS  @m¥pm
Depth to Top of Pump: e ft " '
Water Level After Sample: ZO( 71’2 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) ~ 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time - 5% +0.1 +10% 20 mV +10% 0.25 ft ml/min _ Clear, Slightly Turbid, Turbid
1 oS 1060 l1ot8Z eSS |9.4% [196.F 2491 |30H[ 1000 [S.0 | Cleey
2 [p905 [10.32 1619k [69Y | 3.34 [)6a6 (512 367 | jwo |3600.0 | Cle.
3 |nsS (.65 [lofSe |49 [ %!l /662 |37 |30.68 | w00 2000 | Clo
4 |o3s | 0.9k 110159 [6.95 [9.35 [162.9 | 3.39 [304S |p.0 [r000.0 | Cbs
5 0990 |4 lJol4Z 14,96 |9.26 |i1635 [2.26 [30.F | /rece | Scom [ ([
6 |oq4S [ipg3 lloi8q |95 [9.41 [160.3 [3.14 (363! | rev.o | S c?:/
7
8
9
10 .
Stabilized:  (Yes) No Total Volume Removed: 2S00. O mL

Comments.




Field Datasheet 5™ e

Groundwater Assessment Sample ID: _/oz .
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: e it
Phone: (701) 258-9720 o !
Weather Conditions: Temp: Fo °F Wind: N @ S~(o Precip: @n@Parﬂy Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes @ Purging Method: Bladder
Well Labeled? ¥esD No Sampling Method: Bladder Control Settings
Casing Straight? g No Dedicated Equip?:| (Yé€® No Purge:| S Sec.
Grout Seal Intact? No Not Visible Duplicate Sample?: Yes @ Recover:| S sec.
Repairs Necessary: Duplicate Sample ID: psl| O
Casing Diameter: 2"
Water Level Before Purge: 4,42 ft Purge Date:| /& Se st (9 Time Purging Began:|Jo 4O campm
Well Purged Dry?|  Yes  Wo> Time Purged Dry:| ~— am/pm
Sample Date:| /£ S 79 Time of Sampling:| /{30 am/pm
Depth to Top of Pump: — ft '
Water Level After Sample: M, JO ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% 20mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 104S 1zl | 8481 9] 1.3 -9 2 [ IR [IEOF | /60= [Sco.2 | (e,
2 |idlS 12.39 19659 | 0. 32 | 4.99 -8 [066 [1%.13 [ro0.0 |Sow0o | Cla
3 [1zo | 1252 | 966k | b.33 1595 |-1.2 ] oz [[a.H5 [lcoD | Soo | Clow
4 H2S (3.5 ¢%¥28| 6. 74 [6.0F 679 | 0.95 [19.46 | (000 |S0© | (fo
5 | 1130 /563 ] B6BO| 6t |6 12 |[-6S | 179 [FS| [ke° [scwo | cla
6
7
8
9
10
Stabilized: (“Yes’ No Total Volume Removed: 50060, O mL
AL A

Comments:



Field Datasheet

Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Company: MDU Heskett
Event: Fall 2019
Sample ID: 0,
Sampling Personal: J%al—: ?/(M.; p—

= =
Weather Conditions: Temp: 2S°F Wind: M@ SO Precip: (¢ Sunny LPartly Cloudy {Coudy
Well Information Sampling Information
Well Locked? Yes W Purging Method: Bladder
Well Labeled? Jesr  No Sampling Method: Bladder Control Settings
Casing Straight? 4@ No Dedicated Equip?: @) No Purge:| S sec.
Grout Seal Intact? ( Yes) No Not Visible Duplicate Sample?: Yes &) Recover:| S S sec.
Repairs Necessary: Duplicate Sample ID: — psi:| 20
Casing Diameter: 2"
Water Level Before Purge: 20, 6O ft Purge Date:| /£, Se, £ /7 Time Purging Began:| j20%  am/gi
Well Purged Dry?| ~_Yes  (No/ Time Purged Dry: < am/pm
Sample Date:] 76 Se £ (9 Time of Sampling:| 72 S  amépm)
Depth to Top of Pump: N— ft i '
Water Level After Sample: 7 'Zc ’—!U ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Oder, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft ml/min " Clear, Slightly Turbid, Turbid
1 7209 | 14.1F |43 | 698 | .46 | 52.6 | 0.34 12148 |iowo |Seo.o | Cle,
2 ;239 11383 [4335]6.96C |[H1E (5.3 | {(F 2224 |joo.o |300.0 | Clon
3 1299 [ J4S [H34H £.90 [%.8% [52.9 1036 |22.30 |00 | Sto® |Cle
4 | 249 [in28 4303 | 696 |H.98% [ S35.3 042 2232 ww.> | S0 | Cla
5 (2sH [J4.e8 |43+ 6.,9¢ |50k |51S [0.4F 2240 | oo | Sowo| L,
6
7
8
9
10
No Total Volume Removed: 58C0.© mL

Stabilized: _(¥es)
N\

Comments:



2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2019
Sample ID: 101 ,
Sampling Personal: Jbv/) gl

Weather Conditions: Temp: 4SeF Wind: Ne $-tO Precip: Sunhy / Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes o’ Purging Method: Bladder
Well Labeled? @ No Sampling Method: Bladder Control Settings
Casing Straight? &es> No Dedicated Equip?: @ No Purge: 5 sec.
Grout Seal Intact?| Yes No Not Visible Duplicate Sample?: Yes <_I\T:® Recover:| 5SS sec.
Repairs Necessary: Duplicate Sample ID: — Psi| 3
Casing Diameter: 2"
Water Level Before Purge: R6: S ft Purge Date:| /L S, 79 Time Purging Began:| | 324  amipm|
Well Purged Dry? Yes '@f) Time Purged Dry: ~__  am/pm
Sample Date:|  {{ Swpf 14 Time of Sampling:| )44/ amigfad
Depth to Top of Pump: — ft 4
Water Level After Sample: /—/D‘ /’K) ft Bottle 1L Raw 500mL Nitric 500mL. Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time . 5% +0.1 *10% £20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 \R29 143 F | HAFH 6.0 |4 [1s2 19,30 [39.48 |02 [Eow | Cl,
2 1353 [13.3¢ (4632 [b.bF [ 3,84 1166 [90S |34 | o (30D | Ch.
3 29 1364|984 |6/ & [H.6S |-4. 7 | 422 |4pu3 |/0.c |2a00.0 | cfea.
4 1834 [ 1337 [HPYS 1Ll [H FF |—0L [ Hob 4P 26 | o0 | S0 | Clp,
5 539 [ 1.9 [HBAo L. 6 [H. 90 -1 ' [13.89 |4H0.3%F| (w0 | sw.o | Clho
6 4y | RHA [48sS | b.LL [S. 0T =12+ ] 3,93 |40.41 | oo | Seoo | Clesr
7
8
9
10
Stabilized: (Y®s) No Total Volume Removed: SCD0.0  mL

Comments:



Fie I d Datas heet Company: MDU Heskett
MVTL . Event: Fall 2019
Groundwater Assessment Sample ID: TR
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: \)&M.) ;‘/6"’)0/\/
Phone: (701) 258-9720
Weather Conditions: Temp: BO-F Wind: o S—(e Precip: SurnyPPartly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes ((NQ Purging Method: Bladder
Well Labeled? Y@ No Sampling Method: Bladder Control Settings
Casing Straight? (455) .No Dedicated Equip?: ¥és>  No Purge:] S sec.
Grout Seal Intact?| (¢¥es®>  No Not Visible Duplicate Sample?: Yes (No Recover:| S< sec.
Repairs Necessary: Duplicate Sample ID: - PSi:i RO
Casing Diameter: 2"
Water Level Before Purge: 3/, S ft Purge Date:| /€ Mo ¥¢9 Time Purging Began:| /S /S am{pm)
Well Purged Dry? Yes (N& Time Purged Dry: ~—— am/pm
Sample Date:] ([, Yo, F L1 Time of Sampling:| /SSS  am/fim
Depth to Top of Pump: —_— ft ’
Water Level After Sample: %3, Z l ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) ~ 250mL Sulfuric
Measurement Method: Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water { Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) [Level (ff) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 [ (520 [i36[ [512 [6.6S [5.8F [/63.5] /06 [3222 | (000 |So0.0 | Clp
2 [ (GO [I.7a [SieHd |6l [3.68 liod  |o.4( 13289 | /w0 |00 | (oo
3 KHS 2o | SIH | bibd |35 |ile9 040 132.93 | /wo | Swo C(?,
4 ISSO [17.54 |siecH [6:62 [R.B8F[19.8 | 0,56 132994 | jo00 | 3000 | Clee.-
5 (S5 11.98 58S |62 |3 921204 | 0,7 [33.92 | 000 |50 | Clea
6
7
8
9
10 =
Stabilized: Yes/  No Total Volume Removed: 000,0 mL

Comments:



2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: , Fall 2019
Sample ID: 7% R

Sampling Personal:

Weather Conditions: Temp: S °F Wind: ) @ S~1O Precip: (Sunny / Partly Cloudy / Cloudy
Well Information i Sampling Information
Well Locked? Yes (1) Purging Method: Bladder
Well Labeled? Y65~ No Sampling Method: Bladder Control Settings
Casing Straight? @8 No Dedicated Equip?: Y No Purge: § Sec.
Grout Seal Intact? ﬁc% No Not Visible Duplicate Sample?: Yes No Recover:| S < sec.
Repairs Necessary: Duplicate Sample ID: — ps:| SO
Casing Diameter: 2" . .
Water Level Before Purge: 2, 349 ft Purge Date:] 1 es T1Y Time Purging Began:| 0827  @mipm
Well Purged Dry? Yes (No Time Purged Dry:| ——— am/pm
Sample Date:| / F3Se, 19 Time of Sampling:| 091 J- Gmjpm
Depth to Top of Pump: e ft '
Water Level After Sample: (254 L( % ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) ~ 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL. Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time _ +5% +0.1 +10% 20 mV +10% 0.25 1t ml/min Clear, Slightly Turbid, Turbid
1 [aB32 [3.3F (FISS |49 [8cF 11989 | L2l [2bq¢ |00 |300 | Clby
2| 1381 9170 [bS1 [3.65 [[32.F [LCl [2630% [fepo  |Sx0.D | Gy
3 0907 | 1164 loyid | .52 | TA2Z](70.6 | 0.3 2639 | (900 | 500.0 dep
4 |12 Bl loy=2| 652 [ Boq 165 [0.6 264D | 000 | swo | Ch.,
5 o [1332[G496 | (.52 | ©1F 11692 090 (2638 | 990 |30 | Claw
6
7
8
9
10
Stabilized: (“Yed No Total Volume Removed: Se00.0  mL

Comments:




MVTL

Laboratories, Inc.

2616 E. Broadway

Bismarck, ND 58501
Phone (701) 258-9720

Chain of Custody Record

Project Name:

Event:

Work Order Number:

MDU Heskett Fall 2019 &
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Abbie Krebsbach Attn:
Address: 400 N. 4th St. Address: | \J %
Bismarck, ND 58501
phone: 701-222-7844 &W “a
email;
Sample Information Bottle Type Field Parameters Analysis
5
g &l e 5
~ ¢/gls o/ §
: ek s/ ¢
Lab 2 ¢ £ s/ &/ E[ £ IS &
Number Sample ID 3 /§ 5 N & & & E Analysis Required
W3 1Y 13 Lot | OHS | aw x| x| x|x 1093 |)ot84 695
(3225 Dup1 (b3pfl] | — | ow x| x| x|x — | — | —
LSS0 102 /b %419 | {130 | ow X | x| x| x (3.63 | 8680 | 6.FY
L0 B 70 [6St14 | 1254 | ow x| x| x|x M68 4313 | 6,96
(23139 101 16 5P | 1448 | ew x| x| x|x 13.49 | %85S |6.66 | MDU List AA & MDU
NSEES, 103 Ib S0 | 1SSS | ow X | x| x|x 1136 | SI8S |6.62 List C
L0373 Y 44R [ 7Sepft? | 41F | GW x| x| x| x j7.32 |996 |b.52
W335 FB1 (TSt A | — | 6w X | x| x]|x — — | —
Comments:
Relinguished By: Sample Condition: Received by:
.__Name:j Date/Time Location: vy 1emp (°C) ) Name: Date/Time
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! N"’?M\/ [ Walk In #2 éi:);'75’9@'1'%%;»/Tlvlsss M/LQJ ? N
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Page: 1 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3743
Montana Dakota Utilities Work Ordzr #82§§62625
400 N 4th Account #: 0
Bismarck ND 58501 Date Sampled: 17 Sep 19 15:13
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett S
Sample Description: 33 N
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
- Fi ; it NA SM 4500 H+ B 17 Sep 19 15:13 JSM
gg Field * g.gl Sgit: 0.1 SM4500 H+ B 26 Sep 19 6:45 CC
Temperature - Field 13.0 Degrees C NA SM 2550B1 13 g:p ig i§.i§ gzx
Conductivity - Field 5128 uml;cfs/cm :é 1o gnﬁiség(—)p-c - Seg b 6;45 >
glggrtde géig $3/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
cﬁloiize 10.2 mg/1l 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 5120 mgéi 100 éé"llgg—ss 33 gzg 159) ]1.3 il).g (Slg
Calcium - Total 47 mg .
Boron - Total < 0.5 @ mg/1 0.10 6010D 24 Sep 19 11:54 SZ
* Holding time exceeded
e
7
wvovesty COguiate K Cunr€p N TE

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as cod
= Due to sample matrix
! = Due to sample quantity

CERTIFICATION: ND # ND-00016

@

+

ed below:

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 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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Page: 2 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3744
Montana Dakota Utilities Work Order #: 82-2625
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 18 Sep 19 8:55
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: 3-90
Temp at Receipt: 5.5C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.92 units NA SM 4500 H+ B 18 Sep 19 8:55 JSM
PH * 7.5 units 0.3 SM4500 H+ B 26 Sep 19 6:45 CC
Temperature - Field 9.43 Degrees C NA SM 2550B 18 Sep 19 8:55 JSM
Conductivity - Field 4473 umhos/cm 1 EPA 120.1 18 Sep 19 8:55 JSM
Fluoride 0.12 mg/l 0.10 SM4500-F-C 26 Sep 19 6:45 CC
Sulfate 2410 mg/1 5.00 ASTM D516-07 25 Sep 19 9:10 EV
Chloride 31.2 mg/1 10 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 4000 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 464 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total 0.12 mg/1 0.10 6010D 24 Sep 19 11:54 SZ
* Holding time exceeded
il
. ) 2] -
aopoved by Clgupite Ko Cunr€p ) NyVQ
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:

@ =
| =

CERTIFICATION: ND # ND-00016

Due to sample matrix
Due to sample quantity +

Due to concentration of other analytes
Due to internal standard response

MVTL gi\?nmnlcc.s 11.10 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 cc}ndfnons 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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Page: 3 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3745
Montana Dakota Utilities Work Order #: 82-2625
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 18 Sep 19
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: Dup2
Temp at Receipt: 5.5C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH * 7.5 units 0.1 SM4500 H+ B 27 Sep 19 17:00 CC
Fluoride 0.14 mg/1 0.10 SM4500-F-C 27 Sep 19 17:00 CC
Sulfate 2500 mg/1 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride 30.9 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 3970 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 446 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total 0.11 mg/1 0.10 6010D 24 Sep 19 11:54 Sz
* Holding time exceeded
(=
. ! 1 -
aoproved by (gt K. Cuanr€p N N9

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 concentration of other analytes
Due to internal standard response

@ =

Due to sample matrix
Due to sample quantity
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 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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Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19

Abbie Krebsbach Lab Number: 19-W3746

Montana Dakota Utilities Work Order #: 82-2625

400 N 4th Account #: 002800

Bismarck ND 58501 Date Sampled: 18 Sep 19 9:56

Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: 2-90
Temp at Receipt: 5.5C
Event and Year: Fall 2019

As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.99 units NA SM 4500 H+ B 18 Sep 19 9:56 JSM
pH * 7.5 units 0.1 SM4500 H+ B 27 Sep 19 17:00 CC
Temperature - Field X 12,5 Degrees C NA SM 2550B 18 Sep 19 9:56 JSM
Conductivity - Field 7006 umhos/cm 1 EPA 120.1 18 Sep 19 9:56 JSM
Fluoride 1.03 mg/1 0.10 SM4500-F-C 27 Sep 19 17:00 CC
Sulfate 4770 mg/1 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride 68.7 mg/1 1,0 SM4500-C1-E 19 Sep 19 11:19 EV
Total Dissolved Solids 7400 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 494 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 24 Sep 19 11:54 SZ

* Holding time exceeded

.
approved by (C0pidite. 1K Caun rép It NV 19

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 # ND-00016

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 csmdilions affecting the snxllplg 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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Page: 5 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3747
Montana Dakota Utilities Work Order #: 82-2625
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 18 Sep 19 11:46
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: 104
Temp at Receipt: 5.5C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.97 units NA SM 4500 H+ B 18 Sep 19 11:46 JSM
PH * 7.6 units 0.1 SM4500 H+ B 26 Sep 19 6:45 CC
Temperature - Field 13.8 Degrees C NA SM 2550B 18 Sep 19 11:46 JSM
Conductivity - Field 14025 umhos/cm 1 EPA 120.1 18 Sep 19 11:46 JSM
Fluoride 0.54 mg/1 0.10 SM4500-F-C 26 Sep 19 6:45 CC
Sulfate 11300 mg/1 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride 84.9 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 17200 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 466 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total 0.82 mg/1 0.10 6010D 24 Sep 19 12:54 SZ
* Holding time exceeded
&
. ! ]
approved by (C0p it 1K Crn rep VNIV (9
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 # ND-00016

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

blication of

or extracts from or regarding our reports is reserved pending our written approval.
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Page: 6 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3748
Montana Dakota Utilities Work Orxrder #: 82-2625
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 17 Sep 19 12:35
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: 80R
Temp at Receipt: 5.5C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 7.00 units NA SM 4500 H+ B 17 Sep 19 12:35 JSM
pH * 7.7 units 0.1 SM4500 H+ B 26 Sep 19 6:45 CC
Temperature - Field 13,1 Degrees C NA SM 2550B 17 Sep 19 12:35 JSM
Conductivity - Field 5723 umhos/cm 1 EPA 120.1 17 Sep 19 12:35 JSM
Fluoride 0.26 mg/1 0.10 SM4500-F-C 26 Sep 19 6:45 CC
Sulfate 3350 mg/1 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride 146 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids 5480 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 350 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 24 Sep 19 12:54 SZ
* Holding time exceeded
.
Approved by: C :
pproved by (it K. Camr€p 1N (9
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:

CERTIFICATION: ND # ND-00016

Q@

= Due to sample matrix
= Due to sample quantity

+

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 a test result obtained on a particular sample will be the same on any other sample unless

all cS)xld{t)orls.ﬂchctlng the 53111)7ch 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.

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

MEMBER

Page: 7 of 8
Amended 220ctl9 (Cation/Anion Sum) - CCR
Report Date: 15 Oct 19
Abbie Krebsbach Lab Number: 19-W3749
Montana Dakota Utilities Work Order #: 82-2625
400 N 4th Account #: 002800
Bismarck ND 58501 Date Sampled: 17 Sep 19 11:21
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 174855 OP
Sample Description: 105
Temp at Receipt: 5.5C
Event and Year: Fall 2019
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.70 units NA SM 4500 H+ B 17 Sep 19 11:21 JSM
PH * 75 units Q.1 SM4500 H+ B 26 Sep 19 6:45 CC
Temperature - Field 12.5 Degrees C NA SM 2550B 17 Sep 19 11:21 JSM
Conductivity - Field 6913 umhos/cm 1 EPA 120.1 17 Sep 19 11:21 JSM
Fluoride 0.26 mg/1 0.10 SM4500-F-C 26 Sep 19 6:45 CC
Sulfate 4600 mg/1l 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride 290 mg/1 1.0 SM4500-Cl1-E 19 Sep 19 11:19 EV
Total Dissolved Solids 7150 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total 400 mg/1 1.0 6010D 27 Sep 19 12:02 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 24 Sep 19 12:54 SZ
* Holding time exceeded
s
. 7
mpoved by C0p o ditte K. Cunr€p I NNM

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:

CERTIFICATION: ND # ND-00016

@

Due to sample matrix
Due to sample quantity

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 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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Amended 220ctl9 (Cation/Anion Sum) - CCR
Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501
Project Name: MDU Heskett

Sample Description: FB2

Event and Year: Fall 2019

Page: 8 of 8

Report Date: 15 Oct 19

Lab Number: 19-W3750

Work Order #: 82-2625

Account #: 002800

Date Sampled: 18 Sep 19

Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services

PO #: 174855 OP

Temp at Receipt: 5.5C

As Received Method Method Date

Result RL Reference Analyzed Analyst
PH * 163 units 0.1 SM4500 H+ B 26 Sep 19 6:45 CC
Fluoride € 0.3 mg/1 0.10 SM4500-F-C 26 Sep 19 6:45 CC
Sulfate < 5 mg/1l 5.00 ASTM D516-07 25 Sep 19 9:28 EV
Chloride <1 mg/1 1.0 SM4500-Cl-E 19 Sep 19 11:19 EV
Total Dissolved Solids < 10 mg/1 10 I1750-85 20 Sep 19 16:19 CC
Calcium - Total i mg/1 1.0 6010D 27 Sep 19 13:02 Sz
Boron - Total &€ 01 mg/1 0.10 6010D 24 Sep 19 12:54 SZ

* Holding time exceeded

C
aoproved by (Cfguditte K. Cunr€p 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

Due to concentration of other analytes

! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND # ND-00016

MVTL glfamnletjs I!m 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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Page: 1ofl
Quality Control Report — Amended 7 Nov 19
Lab IDs: 19-W3743 to 19-W3750 Project: MDU Heskett Work Order: 201982-2625
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
|Analyte Amt Yo Limits | Amt D Result | Result | % Limits | Result | Result | % RPD | Limit (<)] (%) Limits | Blank
Boron - Total mg/1 0.40 98 80-120 | 2.00 19-W3743 <0.5 2.22 111 75-125 1 2.22 2.24 112 0.9 20 - - <0.1
0.40 100 80-120 | 0.400 19-W3750 <0.1 0.35 88 75-125 1 0.35 0.35 88 0.0 20 - - <0.1
- - <0.1
- - <0.1
Calcium - Total mg/1 20.0 113 80-120 | 500 19W3744q 464 1030 113 75-125 1 1030 1000 107 3.0 20 - - <1
20.0 110 80-120 | 100 19W3816q 130 229 99 75-125 | 229 229 99 0.0 20 - - <1
20.0 114 80-120 - - <1
- - <1
- - <1
Chloride mg/1 30.0 90 80-120 | 30.0 19-W3735 <1 253 84 80-120 | 25.3 253 84 0.0 20 - - <1
30.0 91 80-120 - - <1
Fluoride mg/1 0.50 102 90-110 | 0.500 19-W3744 0.12 0.63 102 80-120 | 0.63 0.63 102 0.0 20 - - <0.1
0.50 110 90-110 | 0.500 19-W3746 1.03 1.45 84 80-120 | 1.45 1.47 88 1.4 20 - - <0.1
- - <0.1
- - <0.1
pH units - - - - - - - - - 7.5 7.5 - 0.0 20 - - -
- - - - - - - - - 7.5 7.5 - 0.0 20 - - -
- - - - - - - - - 7.6 7.4 - 2.7 20 - - -
- - - - - - - - - 7.5 7.5 - 0.0 20 - - -
Sulfate mg/l 100 101 80-120 | 100 19-W3735 <5 106 106 80-120 | 106 106 106 0.0 20 - - <35
100 100 80-120 | 100 19-W3750 <5 107 107 80-120 | 107 108 108 0.9 20 - - <5
Total Dissolved Solids mg/1 - - - - - - - - - 4360 4480 - 2.7 20 - - <10
- - - - - - - - - 7150 7200 - 0.7 20 - - <10
- - - - - - - - - <10 <10 - 0.0 * - -
Samples were received in good condition on 18 Sep 2019 at 1250. Temperature upon receipt at the Bismarck laboratory was 5.5°C. Samples were received on ice and evidence of cooling had begun.
All samples were properly preserved unless noted here and/or flagged on the individual analytical laboratory report.  With the exception of pH, all holding times were met
Approved methodology was followed for all sample analyses.
All acceptance criteria were met for calibration, method blanks, laboratory control samples, laboratory fortified matrix/duplicates unless noted here.
. For some analytes, the reported results were elevated due to additional dilutions required to minimize the effects of sample matrix.
Reporting
. Per email from Barr, data package was rescanned to remove extraneous/not applicable QC page. In addition, QC report was modified to remove flag/comment for nitrate+nitrite since it was not part of the CCR data
package.

. Per email from Terri Olson, Barr, dated 6 Nov 2019, the CCR data package was split into Appendix I1l and Appendix IV parameters.
el
< G

I Y19

Approved by:




Claudette Carroll

From: Terri A. Olson <TOlson@barr.com>
Sent: Wednesday, November 6, 2019 12:41 PM
To: Claudette Carroll

Cc: Stephanie A. Theriault

Subject: RE: Re: MDU Heskett reports

Hi Claudette,

Regarding the 3" bullet, we don’t receive a CCR report for this one so you can take it off your list of things to do;
however, we do need the other two reports split into Appendix Il and Appendix IV parameters. For fluoride that is in
both lists, please report with Appendix Iii.

Thank-you,

Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOIson@barr.com

www.bdrr.com

resoqrceful. naturally. S

’ ]

This e-mail message (including attachments, forwards, and replies} is correspondence fransmitted between Barr Engineering
Co. and its clients and related parties in the course of business, and is intended solely for use by the addressees. This
transmission contains information which may be confidential and proprietary. If you are not the addressee, note that any
disclosure, copying, distribution, or use of the contents of this message (or any attachmends, replies, or forwards) is
prohibited. If you have received this transmission in error, please destroy it and nofify us at 952-832-2600.

b

If you no longer wish to receive marketing e-mails from Barr, respond fo communications@barr.com and we will be happy to honor your
request,

From: Terri A. Olson

Sent: Friday, November 1, 2019 10:08 AM

To: 'ccarroll@mvil.com' <ccarroli@mvtl.com>
Subject: Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments

e 201982-2611

o MWA44R in the Field Data Report has a sample date of 09/16/19 but raw field data and COC list 09/17/19
— please revise,

e 201982-2625
o Thereisa QC page (page 9 of the report) that isn’t applicable for CCR (includes dissolved parameters).
o Case narrative for report has nitrate + nitrite as N comment but isn’t applicable to CCR work.

e 201982-2626
o This report is the state versions for MW1-90. Haven't see a CCR report yet?

Thank-you,



Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOlson@barr.com

www. barr.com

resourceful. naturally. '

BAR

This e-mail message (including atfachments, forwards, and replies) is correspondence transmitted between Barr Engineering
Co. and its clients and related parties in the course of business, and is intended solely for use by the addressees. This
fransmission contains information which may be confidential and proprietary. If you are not the addressee, note that any
disclosure, copying, distribution, or use of the contents of this message {or any attachments, replies, or forwards) is
prohibited. If you have received this fransmission in error, please desfroy it and notify us at 952-832-2600.

If you no longer wish to receive marketing e-mails from Barr, respond to communications@parr.com and we will be happy o honor your
request.




Claudette Carroll

From: Terri A. Olson <TOlson@barr.com>
Sent: Friday, November 1, 2019 10:.08 AM
To: Claudette Carroll

Subject: Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments

o 201982-2611

o MW44R in the Field Data Report has a sample date of 09/16/19 but raw field data and COC list 09/17/19
— please revise,

e 201982-2625
o There isa QC page (page 9 of the report) that isn’t applicable for CCR (includes dissolved parameters).
o Case narrative for report has nitrate + nitrite as N comment but isn’t applicable to CCR work.

e 201982-2626
o Thisreport is the state versions for MW1-90. Haven’t see a CCR report yet?

Thank-you,

Terri A. Olson

Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
TOlson@barr.com

www.barr.com

resourceful. naturally,

BARFR
—

This e-mail message {including attachments, forwards, and replies) is correspondence transmitted between Barr Engineering
Co. and its clients and related parties in the course of business, and is intended solely for use by the addressees. This
transmission contains information which may be confidential and proprietary. If you are not the addressee, note that any
disclosure, copying, distribution, or use of the contents of this message (or any attachments, replies, or forwards) is
prohibited. If you have received this transmission in error, please destroy it and notify us at 952-832-2400.

If you no longer wish to receive marketing e-mails from Barr, respond to communications@barr.com and we will be happy to honor your
request.




2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2019
Sample ID: 3 2 y
Sampling Personal: J%——z f/[c_\l <

Weather Conditions: Temp: ff(/jF Wind: N @ - Precip: @/ Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes @ Purging Method: Bladder
Well Labeled?| ¢Yes) No Sampling Method: Bladder Control Settings
Casing Straight? Zﬁgj No Dedicated Equip?: @ No Purge: S Sec.
Grout Seal Intact? Yes No Not’V’isibla Duplicate Sample?: Yes Recover: 55 sec.
Repairs Necessary: . Duplicate Sample ID: PSI: L/O
Casing Diameter: 2"
Water Level Before Purge: /<9 ft Purge Date:| /FSes 719 Time Purging Began:| ; /9  amigy)
' Well Purged Dry? Yes o, Time Purged Dry:| ~~~  am/pm
Sample Date:| {7 Sep 1T Time of Sampling: ff/‘g am/pm)
Depth to Top of Pump: ft j
Water Level After Sample: LIZ i fé ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Tirﬂe +5% £0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
T 1 R23 | 3 I 15572 bkl | 7.62 | ~49.0|59.0 |4.9C 100 500 | Llese S/s b, Takid
2 BZ3 [ 12473 |513S 110,50 | 2.00 |21 ol [H4[9C [ (00 |Bawo | Clar ~ ~
3 g3 [ (262 5120 [4,s3 [3.33 |43 [506 [H2.15 |le0D |20000 | Clep
4 1503 [12.5H |8 144(6.:52 [7.34 |\ |45 [42.2( | loo | 20000 | Chasr
5 1So06 | 12.99 [S131 |b6.5( [ F.9F | 121 W42 [Hjgz | woD S5 | olg-
6 1S3 [1R01 [£126 L&) | F.5#[13:5 [4.3D 4205 | jp0.0 | Se0@ | ([tar
7
8
9
10
Stabilized:  Yes No Total Volume Removed: [( OO mL
Con?me“t?ﬂ@h porp wRs nof ol@m'hn{) whon  stnpled o okl le pane.
1?5?3 4 (oo pore ?; Lredd of thedd [,

Powy n opfPe Fion >



‘ = ' h Company: MDU Heskett
MVTL Field Datasheet ..
: Groundwater Assessment Sample ID: ?'—7710 4
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: ey F
Phone: (701) 258-9720 ! !
Weather Conditions: Temp: LO-F Wind: Na S-(© Precip: Sunny / Partly Cloudy( Cloudy)
Well Information Sampling Information
Well Locked? Yes No Purging Method: Bladder
Well Labeled? )@? No Sampling Method: Bladder Control Settings
Casing Straight? ({e_g No Dedicated Equip?: @ No Purge: S. SEC.
Grout Seal Intact? Yes No Ngf)fs-'rb?j‘e Duplicate Sample?: No Recover:| S sec.
Repairs Necessary: < Duplicate Sample 1D: ‘1)_)_,& 2 psi| 20
Casing Diameter: . 2"
Water Level Before Purge: B4l ft Purge Date:| /& jef =19 Time Purging Began:| 662X atjpm
Well Purged Dry? Yes (Ng” Time Purged Dry:| = am/pm
Sample Date:| /& Sep) 1 Time of Sampling:| Cgs" S (ani/pm
Depfh to Top of Pump: ft
Water Level After Sample: | 6 O ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP [Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% 0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 0B30 | 9.8% | HSHB | b.EF |5:37 |~2o.t |3.%0 [{BeH |iso™ | S0 Clop
2 | oPB0 | 936 | 4494 691|569 | =281 | L. HT [/ bl |/ooo |00 | lhy
3 |o#4S 19.5% | 4461 [p.462 [3.39 [=16.F [1.8] 116,56 | @ | 5900 Clea
7 0% | 93 | 496 692 | kAl [~(1.6 [/ 76 |iB.6S [000 |S®0 | (o
5 o655 | G5 |49t baz (6. 11 =39 |18 [I1B.6l [bvo [Sw00 | Clo
6
7
8
9
10 —
Stabilized: { Yes' No Total Volume Removed: 30¢0:0  mL

Comments:




2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2019
Sample ID: 2 -0
Sampling Personal: Jw—-) !‘/L\,!f/

Weather Conditions: Temp: FO °F Wind: Na S—Lo Precip: Sunny / Ei’rfry Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes (No Purging Method: Bladder -
Well Labeled? /@ No . Sampling Method: Bladder Control Settings
Casing Straight?] \Yes”  No Dedicated Equip?: No Purge:| § sec.
Grout Seal Intact? Yes No 0 ,5@7 Duplicate Sample?: Yes No¥ Recover| NS sec.
Repairs Necessary: — Duplicate Sample ID: " psi| Co
Casing Diameter: 2"
Water Level Before Purge: 2{3p ft Purge Date:| (& Jes (9 Time Purging Began:| /93 [  c&m/pm
Well Purged Dry?| __ Yes Time Purged Dyl ——  am/pm
Sample Date:| (&2 Sar F 1©) Time of Sampling:| &% S&  (Gmipm
Depth to Top of Pump: T ft
Water Level After Sample: 2, :1'3 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% 20 mV +10% 0.25ft - mi/min Clear, Slightly Turbid, Turbid
1 CM30 | 1239 | Fodd | *.o jo 1o |g0.0 083 |20 | /W | oo Clesy
2 1ood] | F [ 72091 [ 140 | 263 [106F 1090 [2[ 72 | w00 | s@0@ | Clo
3 1eadb | 1292 [ 3636 | €99 |3.3S (10672 [ 110 (2064 |02 | St | Clge
4 1oaSl | Wl | 2o | k.98 [7.05 (152 |led |2l70 [ (@090 i | Chy
5 | cASE | T4HA Fok | 649 | b6 [ §20.0] 0,48 |2.6H |@o |3S@o '
6
7
8
9
10
Stabilized: des) No Total Volume Removed: 25¢0.<Q  mL

Comments:




MVTL Field Datasheet Company DU esket

, Groundwater Assessment Sample ID: [0
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: \_{W f/&"] —
Phone: (701) 258-9720
Weather Conditions: Temp: FOF Wind: A @ S~ Precip: Sunnyl@rﬂy Clouc@/ Cloudy
Well Information Sampling Information
Well Locked? Yes Ay Purging Method: Bladder
Well Labeled? @ No Sampling Method: Bladder Control Settings
Casing Straight?] &es’”  No Dedicated Equip?: No Purge:] S sec.
Grout Seal Intact? es> No Not Visible Duplicate Sample?: Yes [ Recover:| 2 S sec.
Repairs Necessary: Duplicate Sample ID: — psi| Z2&
Casing Diameter: 2"
Water Level Before Purge: 13, 365 ft Purge Date:| (& ep? 19 Time Purging Began:| [/ /{,  Cambpm
] Well Purged Dry? Yes (N Time Purged Dry:| —— am/pm
Sample Date:| /B St g Time of Sampling:| J/4(,  AD¥pm
Depth to Top of Pump: —_ ft j '
Water Level After Sample: P—{,Oﬁz, ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:

Field Measurements

Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 £10% 20 mV £10% 0.25ft ml/min Clear, Slightly Turbid, Turbid
T 1121 1506 /3927 9.02 | 6@ | (33.9(2.55 ||4.0& | (oo S0 | Clo
2 i1z 1370 14627 490 | S.ed |19l (209 |[HS 0.0 [Seoo | e
3 |2t ligd 442 [£.9S [5.08 uydf |12 [j4oS |lcoo |[sweo | Cla-
4 [[13G 113,67 [/4e2( | .85 | 4 7o 1483 [0.7F [I1.06 [10.0c | Swe | Cla
5 | U] 435 1444 | b.94 | 4.9% [/SI6 [0.85 [Ho4 | (o |Seo= |(b,
6 |1 |Jj2. 77 [/7025 | 6.9F |5.05 [ 133.7 |0.69 [[405 | two | S0o | Cls
7 .
8
9
10
Stabilized: (Yes) No Total Volume Removed:30¢0@ __ mL

Comments:



MVTL

2616 E. Broadway Ave, Bismarck, ND
Phone: (701) 258-9720

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2019
Sample ID: Z,0R

Sampling Personal:

}@4/'—7 /"{"‘7 -

Weather Conditions: Temp: FSF Wind: N @ <10 Precip: (Sunny’/ Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes (ﬁé Purging Method: Bladder
Well Labeled? Xes > No Sampling Method: ‘Bladder Control Settings
Casing Straight? \@\ No Dedicated Equip?: Xes > No Purge:] < sec.
Grout Seal Intact?]  Yes™” No Not Visible Duplicate Sample?: Yes Ke> Recover:| §'S sec.
Repairs Necessary: Duplicate Sample ID: — psi| 2o
Casing Diameter: 2" '
Water Level Before Purge: I14.3S fit Purge Date:| [ F Se, £19 Time Purging Began:| j; v S  Zm/pm
Well Purged Dry?|  Yes  (N® Time Purged Dry:l <~ am/pm
Sample Date:| (T3¢ f (7 Time of Sampling:| /73S  am/pf
Depth to Top of Pump: ft )
Water Level After Sample: ]1‘(. (&Z ft Bottle 1L Raw 500mL. Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH _ {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% 0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 SO | [3.58 |S76D | %od |6.0] |i6l® |2.2%F NNYS] [o |Seoo | Cle
2 2o 14l 530 [a® [6.S9 | €44 | L1 403 (oo |3cooo Cle._
3 1225 [13:25 8724 | 20 [(.F2 (13, + | LUF |I46S | icco S0 | Cley
4 230 |3:64 [S7Hd | F-e0 16,80 [183.2[1.25 |He] |1wo [Soo@ |Gl
5 23S |13.09 |S723 |too | baF|IS3.|1.09 4@l | (mo |Swo |cls
6
7
8
9
10
Stabilized: _(Yes) No Total Volume Removed: SGWO-2 mL

Comments:




AMVTL Field Datasheet e T

Groundwater Assessment Sample ID: 105 | ,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: J.&rv—, % —
v f
Phone: (701) 258-8720
—
Weather Conditions: Temp: 70 °F Wind: N @ S—t9 Precip: Sunny / Ear‘tlygla)udy { Cloudy
Well Information Sampling Information
Well Locked? Yes No» Purging Method: Bladder
Well Labeled? XES> “No Sampling Method: Bladder Control Settings
Casing Straight? % No Dedicated Equip?: Yes> No Purge: S sec.
Grout Seal Intact?|  /Yes)  No Not Visible Duplicate Sample?: Yes (N9 Recover:| S sec.
Repairs Necessary: ~—" Duplicate Sample ID: - psi| 2O
Casing Diameter: 2"
Water Level Before Purge: (2.2 ft Purge Date:| | F3er 19 Time Purging Began:| /0 ) &am/pm
' Well Purged Dry?|  Yes @& Time Purged Dry:| ——— am/pm
Sample Date:]|  [F§p ot 19 Time of Sampling:| {12 {  /afipm
Depth to Top of Pump: . ft !
Water Level After Sample: l£.94 ft Bottle | 1L Raw 500mL Nitric  500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:

Field Measurements

Stabilization Temp Spec. DO ORP | Turbidity; Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% 0.1 +10% 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 00k 12,62 | 363 | .85 [ 7.7 |jyy, 3 [S.0% [12.62 |jowo [Swo | Clo
3 jode [ 1188 | L1337 b3S [H4.99 |1R3, #1263 [13.00 | w0.© | [veo.© | Cle,
4 [/05C [ 12,40 [63% |32 [5:84 [133.412.SF [i2.82 [@0.0 | #0209 | U
5 110b [12.22 [6651 [b. 92 (5,46 [136,3 15.35 [{2.9] |iwo.0 |(0000 |Cly,
6 Iy 1242 6pro |61 16.1F |132.8 12.3C [12.84 | 0™ Se02 | Cles,
7 (1 | a2 [EB6S|b. # [6:54 [138.( |2.49 12,92 | (%0 | SO0 | (lo
8 izl | RHF[6=I3 [ b Fo 632|038 | Z.3Z 12:90 | jw.0 | Smo | Clar
9
10 :
Stabilized: ﬁés No : Total Volume Removed: 500.0  mL

Comments: ~



Laboratories, Inc.

Chain of Custody Record

MVTL 2616 E. Broadway
Bismarck, ND 58501
Phone (701) 258-9720
Project Name: Event: Work Order Number: 82 7 <
MDU Heskett Fall 2019 &z
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Abbie Krebsbach Attn:
Address: 400 N. 4th St. Address: <\\
Bismarck, ND 58501
phone: 701-222-7844 )0 e
email:
Sample Information Bottle Type Field Parameters Analysis
5
o £l o .
S ef sl o | 5
2 5[5 — o
Lab 2 e | £ 5/ 8B E g/ §
Number Sample ID g /:E o NEEEIE 2 & ‘E Analysis Required
w3743 33 #5119 |IS13 | Gw X | x| x| x 30l |58 |6.5Si
w3 TH 3-90 18 S@ﬁ”] 0635S | aw X | x|{x|x 9,43 |4413 672
M 7S Dup2 St | — | ow x| x| x| x — | — | —
w374 2-90 (% Sef9 10956 | ow X | x| x|x 1241 e | 699
37 104 %< +19 |11db | ow x| x| x| x I3.3F | 1402S | 6.9F |MDU List AA & MDU
l_w374¢ 80R (Fe19 |1233 | ew x| x| x| x 13.09 |§F23 | %00 List C
| wy794 105 (F$ 19 121 GW X | x| x| x RHT | R |60
3 [
M W3zse FB2 Betg | — | ow x| x| x|x — | —
Comments:
Relinquished By: Sample Condition: Received by:
. Name: 7 Date/Time Location: Temp (°C) Vi LName: Date/Time
(%77 Loger BASS | T A 15 Sepnt FO
NS M G e (fubs2] Tvsss HIV @S, 250
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Appendix B

Alternative Source Demonstration Reports
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Certifications

I hereby certify that I, or my agent, have examined this written demonstration and attest that this Coal
Combustion Residuals Facility Alternative Source Demonstration (ASD) is accurate and has been
prepared in accordance with good engineering practice, including consideration of applicable industry
standards and the requirements of 40 CFR §257.94. 1 further certify that this report was prepared by me
or under my direct supervision and that I am a duly Licensed Professional Engineer under the laws of

the state of North Dakota.

Summary of Revisions
0 April 24, 2019 Initial Alternative Source Demonstration

Thomas J. Radue, P.E.
Barr Engineering Co.
ND Registration Number PE — 3632



1.0 Introduction

Montana-Dakota Utilities Co. (MDU) owns and operates R.M. Heskett Station (Site), a coal-fired
generating station and a gas-fired turbine located in Mandan, North Dakota (Figure 1). One CCR (coal
combustion residual) unit, as defined by 40 CFR 257.53, is located on the property. The CCR unit contains
coal combustion by-products, asbestos wastes generated from construction activity associated with MDU-
owned facilities, and ash derived from burning of tire-derived fuel (TDF) at the facility.

The CCR Rule (US EPA, 2015) §257.94(e)(2) allows for an alternative source demonstration (ASD) in the
event of an identified statistically significant increase (SSI) in a water quality parameter in a downgradient
monitoring well over background levels:

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.

The purpose of this work is to evaluate the data collected as part of the October 2018 monitoring event,
along with historical data, to demonstrate if the proposed SSIs are the results of a “source other than the
CCR unit” or due to natural variation in groundwater quality, an error in sampling, analysis, or statistical
evaluation.




2.0 October 2018 SSls

Sampling for the second detection monitoring event in 2018 was conducted on October 1-4, 2018. Four
potential SSIs over background were identified: chloride at MW-105, sulfate and total dissolved solids
(TDS) at MW-104, and fluoride at MW-2-90.

Several characteristics of the CCR unit site geology, groundwater monitoring well locations, and historic
groundwater quality data prompted consideration of potential alternative sources for the potential SSIs,
including:

e Elevated water quality parameters in pre-landfill groundwater monitoring data; and
e Site-specific geologic conditions.

Three methods of evaluation were subsequently undertaken in an effort to review potential alternative
sources for the SSIs. These include the following evaluations:

e Comparison with leaching tests of on-site CCR materials;

e Comparison with groundwater quality collected at the site prior to construction of the CCR unit;
and

e Comparison with regional (background) groundwater quality data.

A successful alternative source demonstration is discussed in Section 3.0.




3.0 Alternative Source Demonstration

Methods used to evaluate potential alternative sources as the basis for water quality parameter
concentrations over background from the October 2018 detection monitoring event are discussed below.
Concentrations for potential SSIs observed in October 2018 are similar to those observed in prior
detection monitoring events (Table 1).

Table 1. Detection Monitoring Results for Potential SSI Well-Parameter Pairs

Interwell Detection Monitoring Results
Well Parameter Prediction October April 2018 October
Limit (mg/L) 2017 (mg/L) (mg/L) 2018 (mg/L)
MW-105 | Chloride 271 346 333 384
MW-104 | Sulfate 6,770 10,200 10,700 11,000
MW-104 | Total Dissolved Solids 9,970 15,400 17,400 18,000
MW-2-90 | Fluoride 0.93 0.93 1.03 1.00

Bolded values indicate concentrations exceed the associated interwell predication limits.

Successful demonstrations of alternative sources have previously been documented for the four potential
SSIs. The associated ASD Reports (Barr, 2018a and Barr, 2018b) documented that each of the SSIs could
be explained by natural groundwater quality variability based on concentrations that were either present
at the Site before the landfill was constructed and/or consistent with regional groundwater quality data.
The purpose of this ASD Report is to validate the results of prior findings with the October 2018 data. For
each potential SSI, two hypotheses regarding the potential source of the SSI are assessed: 1) a release of
leachate from the CCR unit is the source of one or more of the potential SSIs or 2) natural variations of
pre-landfill or regional groundwater quality is the source of one or more of the potential SSIs.

3.1 Source Hypothesis #1: CCR Unit Release

To accept the hypothesis that a release of leachate from the CCR unit is the source of one or more of the
potential SSIs, it would be assumed that groundwater chemistry at one or more of the potentially
impacted wells (MW-2-90, MW-104, and MW-105) would be geochemically similar to that of impacted
water from the CCR unit. However, if they are geochemically dissimilar, this indicates that a source “other
than the CCR unit” is responsible for the potential SSI. Therefore, major ion chemistry from the CCR
monitoring locations (upgradient and downgradient) were compared to CCR ash Synthetic Precipitation
Leaching Procedure (SPLP method; EPA Method 1312) data collected July 2011 (Appendix A).

In order to test this hypothesis, Piper diagrams were used to visually compare the CCR SPLP results
(Appendix A) and the measured groundwater quality at the Site (Figure 2). Piper diagrams are plots of
major ion chemistry of water samples (calcium, magnesium, potassium, sodium, chloride, sulfate, and
alkalinity) that are used to differentiate between water types and to identify potential mixing of water
types. This method is a means to identify or “fingerprint” water samples by their common characteristics
(major ions) to assess which types of water are similar or dissimilar to potential source water types (Hensel
and Hirsch, 2002).




Downgradient water quality (including the potential SSI parameter-well pairs) is characterized as a Ca/Mg-
SO4 type water, whereas the ash SPLP results are Na-SOs type water. The major difference observed
between the downgradient water quality and the SPLP results is the dominant cation concentration
(calcium and magnesium vs. sodium). Because water quality data from SSI well-parameter pairs are
clustered within the upgradient wells rather than near the SPLP results, it indicates that the water
chemistry at those locations are more similar to upgradient groundwater than a potential release from the
CCR unit. Therefore, we reject the hypothesis that the CCR unit is the source of the fluoride
observed at MW-2-90, sulfate and TDS observed at MW-104, and chloride at MW-105.

3.2 Source Hypothesis #2: Natural Variations of Pre-Landfill or
Regional Groundwater Quality

Since Source Hypothesis #1 (CCR Unit Release) was rejected as a potential source of the SSIs, natural
variations of pre-landfill conditions and/or regional groundwater quality were evaluated for each of the
potential SSIs.

The second hypothesis evaluated is that concentrations of fluoride at MW-2-90, sulfate and TDS at MW-
104, and chloride at MW-105 are consistent with historical (pre-landfill) or regional (background)
groundwater data. To test this hypothesis, results of October 2018 Detection Monitoring were compared
to pre-landfill data and/or regional groundwater quality data from the Cannonball Formation and
associated units to determine if natural variation is a potential alternative source for the SSIs.

3.2.1 Chloride at MW-105

Groundwater samples collected in 1986 (prior to construction of the CCR unit; an aerial photograph from
March 30, 1988 shows the area of the CCR unit, which appears to be undisturbed (Appendix B)) were
included in the 1989 Special Use Disposal Site Permit Application (Permit Application; MDU, 1989;
Appendix C). Pre-landfill chloride concentrations collected from groundwater at the Site were measured
as high as 558 mg/L (Well 44, 1986), indicating that high chloride concentrations pre-date construction of
the CCR unit. Additionally, the North Dakota State Water Commission conducted a groundwater study in
Morton County (Ackerman, 1980); 45 wells screened in the Cannonball and Ludlow Formations were
sampled for various parameters including chloride. Chloride concentrations ranged from 0 to 500 mg/L
(37% of which had concentrations greater than 250 mg/L).

Historic data shows that concentrations of chloride in groundwater at the site measured prior to the
construction of the CCR unit (558 mg/L) as well as regional groundwater quality data (0-500 mg/L) are
consistent with and/or higher than chloride measured at MW-105 in October 2018 (384 mg/L). This
supports the hypothesis that the SSI for chloride at MW-105 is due to a "source other than the CCR unit.”
Therefore, we accept the hypothesis that chloride concentrations observed at MW-105 are
consistent with regional (background) groundwater data.

3.2.2 Sulfate and TDS at MW-104

Analyses of groundwater samples collected prior to construction of the CCR unit included in the Permit
Application (Appendix C) notes that high sulfate and TDS was observed at the Site. Maximum sulfate and




TDS concentrations reported in 1986 were 11,632 mg/L and 14,917 mg/L, respectively, in Well 60
(approximately 700 feet southwest of MW-104), with similar concentrations observed two years later.
Sulfate and TDS concentrations reported in October 2018 (11,000 mg/L and 18,000 mg/L, respectively,) at
MW-104 are within range of historically observed concentrations. A trend analysis was conducted on
sulfate and TDS concentrations at MW-104 (Figures 3 and 4, respectively) and no statistically significant
increasing trend was observed. Figures 5 and 6 show the range of sulfate and TDS concentrations,
respectively, across the Site, including recent and historical monitoring well data.

The mineralogy of the underlying geology may yield an explanation for the elevated sulfate
concentrations (which leads to elevated TDS concentrations). The dominant lithology observed at the Site
is unconsolidated silt in a clay matrix with interspersed fine to medium-grained sand (10% to 30%). Small
gypsum crystals are documented discontinuously throughout the upper 30 feet of the surface materials,
which have been presumed to be the result of diagenetic processes which occur above the water table
during alternating wetting and drying cycles (Groenewold et al, 1983). Gypsum is a hydrated calcium
sulfate mineral that can be a source of high sulfate concentrations in groundwater. Dissolution of gypsum
will occur until equilibrium concentrations are attained in the groundwater or until all the minerals are
consumed.

The boring log for MW-104 (Appendix C) notes gypsum present throughout the upper layer of the
screened interval. Boring logs for other CCR wells and pre-landfill wells note gypsum occurrences across
the Site (Appendix C (Exhibit 5-E) and Appendix D). The water level and screened interval in MW-104 are
within the gypsum-bearing unit. In other wells with lower sulfate and TDS concentrations, the water levels
and/or screened units are below the documented gypsum occurrences. As groundwater fluctuates and
surface water infiltration occurs, periodic dissolution of gypsum into the water column may occur,
resulting in elevated sulfate concentrations (and therefore elevated TDS, too).

Based on presence of gypsum in native subsurface deposits and documentation of elevated sulfate and
TDS in pre-landfill groundwater, the hypothesis that the SSI for sulfate and TDS at MW-104 is due to a

“source other than the CCR unit.” is supported. Therefore, we accept the hypothesis that for SSIs of
sulfate and TDS at MW-104 are consistent with regional (background) groundwater data.

3.2.3 Fluoride at MW2-90

This hypothesis was tested by comparing fluoride concentrations collected as part of several regional
groundwater quality studies on the Cannonball Formation and associated units. A summary of the range
of fluoride concentrations in the Cannonball Formation and associated units are included in the table
below.




Table 2. Fluoride Concentrations in Morton County, North Dakota

Fluoride Conc. . . DETER
Reference HOUES SOUs Formation/Units Aata SOUICE

Range Location

Ackerman, D.J., 1980. Ground-Water Resources | 0.0 to 4.0 Cannonball and Ludlow Morton
of Morton County, North Dakota. North Dakota | mg/L formations, undifferentiated | County
Geological Survey Bulletin 72, Part IIL. 51 p.

Crosby, O.A. and Klausing, R.L, 1984. Hydrology
of Area 47, Northern Great Plains and Rocky Entire Fort Union Formation
. . 0.1to 6.3 . Morton
Mountain Coal Provinces, North Dakota, South ma/L (includes Cannonball Count
Dakota, and Montana. USGS Water-Resources 9 Formation) y

Investigations Open-File Report 83-221, 93 p.

The Ackerman study provides summary statistics for the fluoride concentrations observed in Morton
County. Forty-six samples were analyzed for fluoride; of those, 20 (or 43%) had concentrations greater
than 1.3 mg/L (Ackerman, 1980). The fluoride concentrations observed at MW-2-90 are within the range
of values consistent with naturally-occurring concentrations of fluoride associated with the Cannonball
Formation in Morton County. Therefore, we accept the hypothesis that fluoride concentrations
observed at MW-2-90 are consistent with regional (background) groundwater data.




4.0 Conclusions

Four SSIs were identified from the October 2018 detection monitoring event. This report demonstrates
that a “source other than the CCR unit” caused the potential SSIs (natural variation in regional and/or pre-
landfill groundwater quality), as allowed by §257.94(e)(2). The results of this alternative source
demonstration are summarized in the table below.

Table 3. Summary of SSIs and Alternative Sources

Parameter s:clz?::‘ Evidence for Alternative Source
MW-105 | Chloride 321 Natural variability (pre-landfill values and geologic background)
MW-104 | Sulfate 322 Natural variability (pre-landfill values and geologic background)
MW-104 | Total Dissolved Solids | 3.2.2 Natural variability (pre-landfill values and geologic background)
MW-2-90 | Fluoride 323 Natural variability (pre-landfill values and geologic background)

Based on the foregoing, the alternative source demonstration presented herein meets the requirements of
CCR Rule §257.94(e)(2).
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Appendix A

Ash SPLP Laboratory Report (2011)



MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front 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
51 West Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

Duane Leingang

Montana Dakota Utilities

PO Box 40

Mandan ND 58554

Page: 1 of 2
Report Date: 8 Sep 11
Lab Number: 11-M2450

Work COrder #:81-818
Account #: 013479
Date Sampled:

Date Received: 28 Jun 11 9:00
PO #: 131460 OP
Sample Description: Unit I Bottom Ash
Sample Site: MDU Heskett
As Received Method Method Date
Result RL Reference Analyzed Analyst
SPLP Extraction 1312 22 Jul 11 SS
pH 12.2 units N/A SM4500 H+ B 22 Jul 11 17:00 Claudette
Specific Conductance 8778 umhos/cm N/A SM2510-B 22 Jul 11 17:00 Claudette
Total Suspended Solids 3 mg/1 1 SM2540-D 22 Jul 11 14:00 CLB
Total Alkalinity 1120 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Phenolphthalein Alk 1090 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Bicarbonate < 4 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Carbonate 60 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Hydroxide 1060 mg/1l CaCO3 0 SM2320-B 22 Jul 11 17:00 Claudette
Tot Dis Solids (Summation) 4860 mg/1 NA SM1030-F 3 Aug 11 8:40 Calculated
Total Hardness as CaCO3 524 mg/1 NA S5M2340-B 3 Aug 11 8:40 Calculated
Hardness in grains/gallon 30.7 gr/gal NA SM2340-B 3 Aug 11 8:40 Calculated
Cation Summation 74.3 meq/L NA SM1030-F 3 Aug 11 8:40 Calculated
Anion Summation 74 .6 meq/L NA SM1030-F 28 Jul 11 14:30 Calculated
Percent Error -0.24 % NA SM1030-F 3 Aug 11 8:40 Calculated
Sodium Adsorption Ratio 27.1 NA USDA 20b 3 Aug 11 8:40 Calculated
Gross Alpha Radiation Attached pCi/l 22 Aug 11 2:03
Radon 222 Attached 28 Jul 11 4:37
Radium 226 Attached pCi/l 22 RAug 11 22:20
Radium 228 Attached pCi/l 16 Aug 11 16:50
Total Organic Carbon 0.7 mg/1l 0.5 SM5310-C 1 Aug 11 8:00 Eric
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 4 Aug 11 17:00 CLB
Sulfate 2440 mg/1 5.00 ASTM D516-02 27 Jul 11 9:00 KMP
Chloride 50.5 mg/1l 1.0 SM4500-Cl-E 27 Jul 11 14:00 KMP
Nitrate-Nitrite as N 0.21 mg/1 0.10 EPA 353.2 28 Jul 11 14:30 KMP
Ammonia-Nitrogen as N 0.32 mg/1 0.10 EPA 350.1 28 Jul 11 10:45 KMP
Phosphorus as P - Total < 0.1 mg/1 010 EPA 365.1 28 Jul 11 13:00 KMP
Mercury - Total < 0.0002 mg/1 0.0002 EPA 245.1 28 Jul 11 8:00 Eric
Chemical Oxygen Demand < 5 mg/1 5.0 HACH 8000 1 Aug 11 8:30 Wayne
Calcium - Total 210 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Magnesium - Total < 2.5 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Sodium - Total 1440 mg/1l 1.0 6010 3 Aug 11 8:40 Stacy
Potassium - Total 44.8 mg/l 1.0 6010 3 Aug 11 8:40 Stacy
Aluminum - Total < 0.5 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Iron - Total < 0.5 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Strontium - Total 28.2 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Titanium - Total < 0.5 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Boron - Total < 0.5 mg/1 0.10 6010 11 Aug 11 8:40 Stacy

RL = Method Reporting Limit

Elevated "Less Than Result" (<): @
!

CERTIFICATION: MN LAB § 038-999-267

Due to sample matrix
Due to sample quantity

ND # ND-00016

Due to sample concentration
Due to extract volume

MVTL glfarantees ﬂ.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 other sample unless
all C(.md%tlons 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.

1126 North Front 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
51 West Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

MEMBER

Duane Leingang
Montana Dakota Utilities

PO Box 40

Page:

Report Date:
Lab Number:

Work Order #:81-818

Account #:

013479

8 Sep 11
11-M2450

Mandan ND 58554 Date Sampled:
Date Received: 28 Jun 11 9:00
PO #: 131460 OP
Sample Description: Unit I Bottom Ash
Sample Site: MDU Heskett
As Received Method Method Date
Result RL Reference Analyzed Analyst
Antimony - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Arsenic - Total 0.0044 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Barium - Total 0.1135 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Beryllium - Total < 0.001 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Cadmium - Total 0.00164 mg/1l 0.00100 6020 25 Jul 11 16:18 Claudette
Chromium - Total 0.0065 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Cobalt - Total < 0.002 mg/l 0.0020 6020 25 Jul 11 16:18 Claudette
Copper - Total 0.0213 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Lead - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Manganese - Total 0.0027 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Molybdenum - Total 0.6860 mg/1 0.0020 6020 26 Jul 11 12:46 Claudette
Nickel - Total 0.0074 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Selenium - Total 0.0133 mg/1 0.0020 6020 26 Jul 11 9:46 Claudette
Silver - Total < 0,001 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Thallium - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Tin - Total < 0.05 mg/1 0.0500 6020 25 Jul 11 16:18 Claudette
Vanadium - Total 0.0189 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Zinc - Total 0.0151 mg/1 0.0100 6020 25 Jul 11 16:18 Claudette
Uranium < 0.002 mg/1 0.002 6020 25 Jul 11 16:18 Claudette

Approved by: @ . Zgﬁ(éi__

RL = Method Reporting Limit

Elevated

CERTIFICATION: MN LAB # 038-999-2867

"Less Than Result" (<):

@ = Due to sample matrix
| = Due to sample quantity

ND # ND-00016

+

All analyses were performed on the extract from Method 1312
solids ratio of 4:1.

(SPLP) with a modified solution to

Due to sample concentration
Due to extract volume

MVTL gl{arantees [)_Je 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
al! 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

n

of 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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
51 West Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com

MEMBER

Duane Leingang

Montana Dakota Utilities

Page:

Report Date:
Lab Number:

Work Order #:81-818

8 Sep 11
11-M2451

PO Box 40 Account #: 013479
Mandan ND 58554 Date Sampled:
Date Received: 28 Jun 11 9:00
PO #: 131460 OP
Sample Description: Unit II Sand Ash
Sample Site: MDU Heskett
As Received Method Method Date
Result RL Reference Analyzed Analyst

SPLP Extraction 1312 22 Jul 11 SsS
pH 11.1 units N/A SM4500 H+ B 22 Jul 11 17:00 Claudette
Specific Conductance 20110 umhos/cm N/A SM2510-B 22 Jul 11 17:00 Claudette
Total Suspended Solids 21 mg/1 1 SM2540-D 22 Jul 11 14:00 CLB
Total Alkalinity 203 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Phenolphthalein Alk 171 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Bicarbonate < 4 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Carbonate 64 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Hydroxide 139 mg/l CaCO3 0 SM2320-B 22 Jul 11 17:00 Claudette
Tot Dis Solids (Summation) 22500 mg/1 NA SM1030-F 3 Aug 11 8:40 Calculated
Total Hardness ag CaCO3 1200 mg/1l NA SM2340-B 3 Aug 11 8:40 Calculated
Hardness in grains/gallon 70.2 gr/gal NA SM2340-B 3 Aug 11 8:40 Calculated
Cation Summation 318 meq/L NA SM1030-F 3 Aug 11 8:40 Calculated
Anion Summation 314 meqg/L NA SM1030-F 28 Jul 11 14:30 Calculated
Percent Error 0.65 % NA SM1030-F 3 Aug 11 8:40 Calculated
Sodium Adsorption Ratio 80.9 NA USDA 20b 3 Aug 11 8:40 Calculated
Gross Alpha Radiation Attached pCi/l 22 Aug 11 2:03
Radon 222 See Attached 28 Jul 11 4:37
Radium 226 Attached pCi/l 22 Aug 11 22:20
Radium 228 Attached pCi/1 16 Aug 11 16:50
Total Organic Carbon < 0.5 mg/1 0.5 SM5310-C 1 Aug 11 8:00 Eric
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 4 Aug 11 17:00 CLB
Sulfate 14900 mg/1 5.00 ASTM D516-02 27 Jul 11 9:00 ZXMP
Chloride 2.0 mg/1 1.0 SM4500-Cl-E 27 Jul 11 14:00 XMP
Nitrate-Nitrite as N < 0.1 mg/1l 0.10 EPA 353.2 28 Jul 11 14:30 KXMP
Ammonia-Nitrogen as N 0.10 mg/1l 0.10 EPA 350.1 28 Jul 11 10:45 KMP
Phosphorus as P - Total < 0.1 mg/1 0.10 EPA 365.1 28 Jul 11 13:00 KMP
Mercury - Total < 0.0002 mg/1l 0.0002 EPA 245.1 28 Jul 11 8:00 Eric
Chemical Oxygen Demand < 5 mg/1 5.0 HACH 8000 1 Aug 11 8:30 Wayne
Calcium - Total 481 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Magnesium - Total < 5 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Sodium - Total 6500 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Potassium - Total 459 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Aluminum - Total 1.09 mg/1l 0.10 6010 2 Aug 11 9:30 Stacy
Iron - Total <1 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Strontium - Total 66.0 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Titanium - Total < 1 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Boron - Total 5.96 mg/1l 0.10 6010 11 Aug 11 8:40 Stacy

RL = Method Reporting Limit

Elevated "Less Than Result" (<): @

CERTIFICATION: MN LAB # 038-999-267

= Due to sample matrix
! = Due to sample quantity

ND # ND-00016

Due to sample concentration
Due to extract volume

MVTL glfaranlgfes ll.le accuracy of the analysis d?ne 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 ctlxnd.mons atfecting 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.

1126 North Front 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 MEMBER

51 West Lincoln Way ~ Nevada, TA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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Page: 2 of 2
Report Date: 8 Sep 11
Duane Leingang Lab Number: 11-M2451
Montana Dakota Utilities Work Order #:81-818
PO Box 40 Account #: 013479
Mandan ND 58554 Date Sampled:

Date Received: 28 Jun 11 9:00
PO #: 131460 OP

Sample Description: Unit II Sand Ash

Sample Site: MDU Heskett

As Receilved Method Method Date
Result RL Reference Analyzed Analyst
Antimony - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Arsenic - Total 0.0822 mg/1l 0.0020 6020 25 Jul 11 16:18 Claudette
Barium - Total 0.0930 mg/1l 0.0020 6020 25 Jul 11 16:18 Claudette
Beryllium - Total < 0.001 mg/1l 0.0010 6020 25 Jul 11 16:18 Claudette
Cadmium - Total 0.00182 mg/1 0.00100 6020 25 Jul 11 16:18 Claudette
Chromium - Total 0.0244 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Cobalt - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Copper - Total 0.1108 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Lead - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Manganese - Total 0.0052 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Molybdenum - Total 0.1000 mg/1 0.0020 6020 26 Jul 11 12:46 Claudette
Nickel - Total 0.0136 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Selenium - Total 0.0937 mg/1 0.0020 6020 26 Jul 11 9:46 Claudette
Silver - Total < 0.001 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Thallium - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Tin - Total < 0.05 mg/1 0.0500 6020 25 Jul 11 16:18 Claudette
Vanadium - Total 0.3026 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
zine - Total 0.0327 mg/1l 0.0100 6020 25 Jul 11 16:18 Claudette
Uranium < 0.002 mg/1l 0.002 6020 25 Jul 11 16:18 Claudette

All analyses were performed on the extract from Method 1312 (SPLP) with a modified solution to
solids ratio of 4:1.

Approved by:

RL = Method Reporting Limit

Elevated "Less Than Result" (<):
B

Due to sample matrix #
Due to sample quantity

Due to sample concentration
Due to extract volume

+

CERTIFICATION: MN LRB # 038-999-267 ND # ND-00016

MVTL gl{arantees ll'ie accuracy of the analysis d?ne on the sample submitted for testing, It is not possible for MVTL to guarantce that a test result obtained on a particular sample will be the same on any other sample unless
all c.ond%nons affecting the setml:vlej 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.

1126 North Front 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
51 West Lincoln Way ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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MEMBER

Duane Leingang
Montana Dakota Utilities
PO Box 40

Page: 1 of 2
Report Date: 8 Sep 11
Lab Number: 11-M2452

Work Order #:81-818
Account #: 013479

Mandan ND 58554 Date Sampled:
Date Receilved: 28 Jun 11 9:00
PO #: 131460 OP
Sample Description: Unit I Fly Ash
Sample Site: MDU Heskett
As Received Method Method Date
Result RL Reference Analyzed Analyst
SPLP Extraction 1312 22 Jul 11 SS
PH 12.9 units N/A SM4500 H+ B 22 Jul 11 17:00 Claudette
Specific Conductance 50660 umhos/cm N/A SM2510-B 22 Jul 11 17:00 Claudette
Total Suspended Solids 30 mg/1 1 SM2540-D 22 Jul 11 14:00 CLB
Total Alkalinity 7020 mg/1l CaCO3 4 SM2320-B 25 Jul 11 17:00 Claudette
Phenclphthalein Alk 6900 mg/l CaCoO3 4 SM2320-B 25 Jul 11 17:00 Claudette
Bicarbonate < 4 mg/1l CaCO3 4 SM2320-B 25 Jul 11 17:00 Claudette
Carbonate 240 mg/1l CaCo3 4 SM2320-B 25 Jul 11 17:00 Claudette
Hydroxide 6780 mg/1l CaCO3 0 SM2320-B 25 Jul 11 17:00 Claudette
Tot Dis Solids (Summation) 42200 mg/1l NA SM1030-F 3 Aug 11 8:40 Calculated
Total Hardness as CaCO3 1750 mg/1 NA 8M2340-B 3 Aug 11 8:40 Calculated
Hardness in grains/gallon 102 gr/gal NA SM2340-B 3 Aug 11 8:40 Calculated
Cation Summation 663 meq/L NA SM1030-F 3 Aug 11 8:40 Calculated
Anion Summation 613 meq/L NA SM1030-F 28 Jul 11 14:30 Calculated
Percent Error 3.99 % NA SM1030-F 3 Aug 11 8:40 Calculated
Sodium Adsorption Ratio 143 NA USDA 20b 3 Aug 11 8:40 Calculated
Gross Alpha Radiation Attached pCi/1 22 Aug 11 2:03
Radon 222 Attached 28 Jul 11 4:37
Radium 226 Attached pCi/l 22 Aug 11 22:20
Radium 228 Attached pCi/l 16 Aug 11 16:50
Total Organic Carbon 1.5 mg/1l 0.5 SM5310-C 1 Aug 11 8:00 Eric
Fluoride 5.60 mg/1l 0.10 SM4500-F-C 10 Aug 11 17:00 CLB
Sulfate 22600 mg/1 5.00 ASTM D516-02 27 Jul 11 9:00 KMP
Chloride 53.8 mg/l 1.0 SM4500-Cl-E 27 Jul 11 14:00 KMP
Nitrate-Nitrite as N 0.68 mg/1l 0.10 EPA 353.2 28 Jul 11 14:30 KMP
Ammonia-Nitrogen as N 7.22 mg/l 0.10 EPA 350.1 28 Jul 11 10:45 KMP
Phosphorus as P - Total < 0.1 mg/1 0.10 EPA 365.1 28 Jul 11 13:00 KMP
Mercury - Total < 0.0002 mg/1l 0.0002 EPA 245.1 28 Jul 11 8:00 Eric
Chemical Oxygen Demand 22.4 mg/1 5.0 HACH 8000 1 Aug 11 8:30 Wayne
Calcium - Total 700 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Magnesium - Total < 25 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Sodium - Total 14100 mg/1l 1.0 6010 3 Aug 11 8:40 Stacy
Potassium - Total 580 mg/1l 1.0 6010 3 Aug 11 8:40 Stacy
Aluminum - Total < 5 mg/1l 0.10 6010 2 Aug 11 9:30 Stacy
Iron - Total < 5 mg/1 0.10 6010 2 Aug 11 9:30 Stacy
Strontium - Total 59.5 mg/1l 0.10 6010 2 Aug 11 9:30 Stacy
Titanium - Total < 5 mg/1l 0.10 6010 2 Aug 11 9:30 Stacy
Boron - Total 1.89 mg/1 0.10 6010 11 Aug 11 8:40 Stacy

RL = Method Reporting Limit

Elevated "Less Than Result" (<}: @
!

CERTIFICATION: MN LAB # 038-999-267 ND # ND-00016

Due to sample matrix
Due to sample quantity

# = Due to sample concentration
+ = Due to extract volume

MVTL g‘lfarantees t}lle accuracy of the analysis d(_)ne 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 condglwns affecting the sample are the same, 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 authorization for

blieat i d

of st

ns or extracts from or regarding our reports is reserved pending our written approval.
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Page: 2 of 2

Report Date: 8 Sep 11
Duane Leingang Lab Number: 11-M2452
Montana Dakota Utilities Work Order #:81-818
PO Box 40 Account #: 013479
Mandan ND 58554 Date Sampled:

Date Received: 28 Jun 11 9:00
PO #: 131460 OP

Sample Description: Unit I Fly Ash

Sample Site: MDU Heskett

As Received Method Method Date
Result RL Reference Analyzed Rnalyst
Antimony - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Arsenic - Total 0.1128 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Barium - Total 0.0906 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Beryllium - Total < 0.001 mg/1l 0.0010 6020 25 Jul 11 16:18 Claudette
Cadmium - Total 0.00244 mg/l 0.00100 6020 25 Jul 11 16:18 Claudette
Chromium - Total 0.0270 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Cobalt - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Copper - Total 0.2934 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Lead - Total 0.0161 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Manganese - Total 0.0102 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Molybdenum - Total 0.9246 mg/1 0.0020 6020 26 Jul 11 12:46 Claudette
Nickel - Total 0.0175 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Selenium - Total 0.1959 mg/1l 0.0020 6020 26 Jul 11 9:46 Claudette
Silver - Total < 0.001 mg/1 0.0010 6020 25 Jul 11 16:18 Claudette
Thallium - Total < 0.002 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Tin - Total < 0.05 mg/1 0.0500 6020 25 Jul 11 16:18 Claudette
Vanadium - Total 0.0158 mg/1 0.0020 6020 25 Jul 11 16:18 Claudette
Zinc - Total 0.3984 mg/1 0.0100 6020 25 Jul 11 16:18 Claudette
Uranium < 0.002 mg/1 0.002 6020 25 Jul 11 16:18 Claudette

All analyses were performed on the extract from Method 1312 (SPLP) with a modified solution to
solids ratio of 4:1.

Approved by: \g éZ/é\‘_

RL = Method Reporting Limit

Elevated "Less Than Result" (<): @ = Due to sample matrix # = Due to sample concentration
{ = Due to sample quantity + = Due to extract volume

CERTIFICATION: MN LAB # 038-999-267 ND # ND-00016

MVTL git}arantees tl.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 other sample unless
all c(.md].nons 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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Duane Leingang
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Mandan ND 58554

Page:

Report Date:
Lab Number:

Work Order #:81-818

Account #:
Date Sampled:

013479

8 Sep 11
11-M2453

Date Received: 28 Jun 11 9:00
PO #: 131460 OP
Sample Description: Unit II Fly Ash
Sample Site: MDU Heskett
As Received Method Method Date
Result RL Reference Analyzed Analyst
SPLP Extraction 1312 22 Jul 11 SS
PH 12.8 units N/A SM4500 H+ B 22 Jul 11 17:00 Claudette
Specific Conductance 27240 umhos/cm N/A SM2510-B 22 Jul 11 17:00 Claudette
Total Suspended Solids 13 mg/1 1 SM2540-D 22 Jul 11 14:00 CLB
Total Alkalinity 4570 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Phenolphthalein Alk 4520 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Bicarbonate < 4 mg/1l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Carbonate 100 mg/l CaCO3 4 SM2320-B 22 Jul 11 17:00 Claudette
Hydroxide 4470 mg/1l CaCO3 0 SM2320-B 22 Jul 11 17:00 Claudette
Tot Dis Solids{Summation) 16000 mg/1 NA SM1030-F 3 Aug 11 8:40 Calculated
Total Hardness as CaCO3 1960 mg/1 NA SM2340-B 3 Aug 11 8:40 Calculated
Hardness in grains/gallon 115 gr/gal NA SM2340-B 3 Aug 11 8:40 Calculated
Cation Summation 252 meqg/L NA SM1030-F 9 Aug 11 9:09 Calculated
Anion Summation 247 meq/L NA SM1030-F 28 Jul 11 14:30 Calculated
Percent Error 1.00 % NA SM1030-F 9 Aug 11 9:09 Calculated
Sodium Adsorption Ratio 46.1 NA USDA 20b 3 Aug 11 8:40 Calculated
Gross Alpha Radiation Attached pCi/l 22 Aug 11 2:03
Radon 222 Attached 28 Jul 11 4:37
Radium 226 Attached pCi/l 22 Aug 11 22:20
Radium 228 Attached pCi/l 16 Aug 11 16:50
Total Organic Carbon 1.6 mg/1 0.5 SM5310-C 1 Aug 11 8:00 Eric
Fluoride 3.60 mg/1l 0,10 SM4500-F-C 4 Aug 11 17:00 CLB
Sulfate 7400 mg/1l 5.00 ASTM D516-02 27 Jul 11 9:00 KMP
Chloride 66.0 mg/l 1.0 SM4500-Cl-E 27 Jul 11 14:00 KMP
Nitrate-Nitrite as N 0.38 mg/1l 0.10 EPA 353.2 28 Jul 11 14:30 KMP
Ammonia-Nitrogen as N 15.0 mg/1 0.10 EPA 350.1 28 Jul 11 10:45 KMP
Phosphorus as P - Total < 0.1 mg/1 0.10 EPA 365.1 28 Jul 11 13:00 KMP
Mercury - Total < 0.0002 mg/1 0.0002 EPA 245.1 28 Jul 11 8:00 Eric
Chemical Oxygen Demand 9.4 mg/1 5.0 HACH 8000 1 Aug 11 8:30 Wayne
Calcium - Total 785 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Magnesium - Total < 5 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Sodium - Total 4720 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Potagsium - Total 275 mg/1 1.0 6010 3 Aug 11 8:40 Stacy
Aluminum - Total <1 mg/1 0.10 6010 9 Aug 11 9:09 Stacy
Iron - Total <1 mg/1 0.10 6010 9 Aug 11 9:09 Stacy
Strontium - Total 85.0 mg/l 0.10 6010 9 Aug 11 9:09 Stacy
Titanium - Total < 1 mg/1 0.10 6010 9 Aug 11 9:09 Stacy
Boron - Total <1 mg/1 0.10 6010 11 Aug 11 8:40 Stacy

RL = Method Reporting Limit

Elevated "Less Than Result" (<): @
]

CERTIFICATION: MN LAB # 038-999-267

Due to sample matrix
Due to sample gquantity

ND # ND-00016

# = Due to sample concentration
+ = Due to extract volume

MVTL g.lf.arantees tl'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 other sample unless
all cc}ndftmns affecling 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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Aerial Photo (March 30, 1988)






Appendix C

Heskett Station Permit Application (March 1989)



R. M. HESKETT STATION
SPECIAL USE DISPOSAL SITE

PERMIT APPLICATION

Montana-Dakota Utilities Co.
400 North 4th Street
Bismarck, ND 58501

March 1, 1989
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1.0 INTRODUCTION

This application describes hydrogeologic, constructional, and opera-
tional details relevant to the procurement of a Solid Waste Disposal Permit
from the State of North Dakota. The characterization data and design speci-
fications contained within this application are based upon results obtained
from a 1986 investigation which focused upon selecting a waste disposal site
that would be suitable for Tong-term disposal of coal combustion ash generated
at the R.M. Heskett Station. The specific objective was to locate a site that
would require minimal engineering design and allow the use of in-situ
materials for leachate contaimment and chemical attenuation. Several
localities were considered with one site being selected for a highly detailed
geohydrologic evaluation. The proposed ash disposal site is located
approximately one-quarter mile west of Heskett Station and 2 miles north of
Mandan, ND.

A total of 27 monitoring wells were installed in and around the site.
The monitoring of well water levels over a two year period has indicated the
presence of a static water table (generally 30-40 feet below the ground
surface) which flows in a north-northeasterly direction. Potentiometric
levels indicated a substantial downward component of groundwater flow over the
entire proposed disposal site.

During the operational phase of ash dispbsa] primary objectives will
include the minimization of fugitive dust production and preservation of the
area landscape by continual reclamation of ash-filled "trenches". Frequent
coverage of the trenches with Tow permeability earthen materials, in
conjunction with in-pit water collection devices and an evaporative liquids
treatment system, is expected to reduce highly mineralized leachate generation

and its degradation potential to the poor-quality groundwater resource beneath



the facility. The suitability of the disposal setting is further assured by
the placement of waste above the historic water table and the construction of
a surface water drainage system adjacent to the site. Contingencies have also
been identified which would hinder unanticipated increases in water table

elevation.



2.0 WASTE INFORMATION

2.1 Sources of Waste

Montana-Dakota Utilities Co. currently operates two lignite-fired
electrical generation units at its R. M, Heskett Station. Unit #1,
operational since 1954, utilizes a Spreéder stoker-type steam generator in the
production of up to 20,000 Kw/hr of electrical energy. Unit #2 became
functional in 1963 with a boiler similar in design to Unit #1. In early 1987,
Unit #2 was converted to an atmospheric fluidized bed combustor capable of
supporting a turbine capacity of 73,000 Kw/hr. Units #1 and #2 have an
anticipated remaining operational life of 20 years and 30 years, respectively.
Both units produce fly ash and bottom ash as the mineral residue of lignite

combustion.

2.2 Amounts of Waste Produced

Annual ash generation rates from Heskett Station are estimated in
Table 2.1. The proposed disposal facility is designed to accomodate the
combustion wastes that will be generated throughout the remaining operational
life of Unit #1 (175,000 tons or 1.5x105 cy) and Unit #2 (1,569,000 tons or

1.4x106 cy).



TABLE 2-

1

Annual Ash Generation from Units 1 and 2
at R. M. Heskett Station

FLY ASH BOTTOM ASH SaND 1
Tons Cubic Yards Tons Cubic Yards Tons Cubic Yards
Unit 1 4035 4000 4737 3500  ----- 0 aees
Unit 2 25877 25500 10569 7800 15854 11800
Total 29912 29500 15306 11300 15854 11800
Percent 49  ----- 25  ---e- 26 =----

(by weight)

Estimated total weight of ash (with sand)
Estimated total volume of ash (with sand) 52,600 cubic yards

61,070 tons

1 sand is only used within the fluidized bed of Unit #2.



2.3 Description of Waste

A1l Tignite combustion waste produced at Heskett Station will be
deposited within the disposal facility in a nonsegregated manner. The com-
bined ash-types differ in color from a light brown to gray-black. Waste
texture can vary from a fine, flour-like powder to a distinctly granular con-
sistency. The fluidized bed combustor for Unit #2 utilizes significant
amounts of inert sand as a bed matrix. During combustion this sand becomes
coated and interspersed with bottom ash slag. Bed sand will be disposed of
with the fly ash/bottom ash mixture. The fluidized bed material is visually
obvious in the ash mixture due to its uniform granular appearance.

An analysis was performed on the leachate of representative samples of
each type of ash waste intended for disposal at the proposed facility. Fly
ash and bottom ash samples were collected from Unit #1 ash hoppers during
normal operations. Unit #2 fly ash and bottom ash samples were obtained
during a "test burn" of Beulah lignite in a scale model fluidized bed steam
generation system.

Leachate was extracted from each ash sample using EPA Extraction
Procedure Method 1310 (EP Toxicity Test) without pH adjustments (no acetic
acid additions). Exhibit 2-A present results of the analytical analysis for
both fly ash and bottom ash types. (Because Unit #2 fly ash and bottom ash
were collected from a test burn, an EP Toxicity Test was later performed Eo
characterize operational ash samples - these results also appear in Exhibit
2-A.) .
The pH of all ash leachates appeared quite alkaline in nature. Fly

ashes from Units #1 and #2 contained more alkali than their respective bottom



ashes. Leachate pH was considered an important factor in judging site suit-
ability in that it controls the release of trace elements which are locked in
the Tattice structures of various mineral phases of lignite combustion residue
(Groenewold et al., 1980). Sulfate and sodium concentrations were also higher
in the fly ashes when compared to those of the bottom ashes.

Leachate from all ash samples, except Unit #1 bottom ash, contained
detectable levels of arsenic, cadmium and lead. Selenium was detected only in
the fly ash of both units. Fluoride, iron, magnesium, chloride and boron
occurred in both the fly and bottom ash leachate at very low concentrations.
Nitrates and other analyzed trace elements were near or below laboratory

detection limits.



EXHIBIT 2-A

WASTE LEACHATE EXTRACTION ANALYSES



MINNESOTA VALLEY
TESTING LABORATORIES, Inc.

PHONE (507 3548517 P.O. BOX 249, CENTER & GERMAN STREETS, NEW ULM, MINNESOTA 56073-0249

Report To: Montana Dakota Utilities Date: November 11, 19864
400 North 4th Street '
EBismarchk, ND =S8=01

Work Order # [£8-27%1

Attn:  Jobn Verwewy Date Received: 9-25-84
Sample Identificaticn: Coarse Ash Hopper, Precipitetion Hopper Comp.

(«/n[/~ Vl C/,,,'?" ’-z
/" Borrm Ashk Rl A5k

Coaree Frecipitatian
Aralvees Feh Hopoer Hopper Comp
Total fllkelinity as Calll..morl.. 414 1.47Z
Ficarhonate as CalCOZ,.,mgs/l. . ... 141 1560
CalociuMe s casa MOl e iscenennose wa T7.5 25.0
Cartonate as CalOZ ...omofl e ees 257 1,323
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3.0 PROPOSED SPECIAL USE DISPOSAL SITE

3.1 Site Location

The R. M. Heskett Station is located in Morton County approximately
two miles north of Mandan, ND. Disposal facility siting began by reviewing
existing published geologic and hydrologic data to preliminarily identify
potential sites within a 20 mile radius of Heskett Station. Five candidate
sites were chosen and field evaluated. Two sites were determined as meriting
further characterization and were comparatively examined in detail (Exhibit
3-A). Hydrologic, lithologic, aesthetic, economic, 1land use, and safety
considerations indicated that the Heskett Site would prove best suited for the
proposed disposal facility.

The Heskett Site is located east of Highway No. 1806 and approximately
one-half mile west of Heskett Station. The site covers 47 acres of the SWl/4
of Segtion‘lo, Range 81 West, Township 139 North and is bound on the west and
north by Rock Haven Creek, east by Heskett Station and the existing ash
storage pile, and on the south by 43rd Street Northeast. Industrial property
belonging to the Amoco 01l Refinery lies directly to the south of 43rd Street
Northeast. Scattered residential housing lies adjacent to the north, west,

and south of Heskett Site.

3.2 Land Use and Zoning
Heskett Site is currently owned by Montana-Dakota Utilities Co. and
holds an industrial zoning designation. A plat of the site appears in Exhibit

3-B along with monitoring well location/elevation information. An examination



of Exhibits 3-B and 3-C indicates area land use to be primarily of an indus-
trial and agricultural nature. The site itself is native grassland previously
used for grazing livestock. Flat farmlands extend to the north while hilly
pasture predominates to the west of Highway No. 1806. Level cropland and
wildlife sanctuary exists on Amoco Refinery property south of 43rd Street
Northeast.

Several family dwellings exist to the south and west of the Heskett
Site. Other dwellings are scattered singly and in groups throughout the
surrounding area. Because of the close proximity of some residences to the
proposed facility, certain features will be incorporated into the design which
will preserve the landscape by presenting line-of-site obstructions from the

south and, if needed, west and north.



EXHIBIT 3-A

STUDY REVIEW AREA AND FINAL SITES
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EXHIBIT 3-B

SITE PLAT/WELL SITINGS



EXHIBIT 3-C

* AERIAL PHOTO AND. ZONING



4.0 AREA DESCRIPTION

4.1. Geographical Setting

The disposal area is located entirely within the Missouri Plateau of
the Great Plains Physiographic Province. Characterized by plains and gently
sloping hills, the landscape is interrupted by isolated tablelands and rivef
valleys entrenched 200 to 400 feet (Ackerman, 1980). Surface altitudes
generally increase towards the west.

The Heskett site is a relatively flat area bounded on the west and
north by an ephemeral stream (Rock Haven Creek) which supports a small shrub/
woodlands community. Rock Haven Creek drains a small hilly area of approxi-
mately 2.4 square miles to the west of the site. Discharge is made directly
into the Missouri River. No surface water flow gauging has ever been done at
Rock Haven Creek. The North Dakota State Water Commission estimated annual
flow of at least 50 acre-feet for every 80 years out of 100. One hundred acre

feet of flow can be expected for 50 years out of 100.

4.2 Regional Geology

The Tertiary Cannonball Formation underlies the entire Heskett site and
lies stratigraphically under several other regional formations (Exhibit 4-A).
The Cannonball Formation crops out over a large portion of eastern Morton
County. The bluffs along the Missouri River north of Mandan near Heskett
Station are resultant from these outcrops. |

The Cannonball Formation is characterized by deposits of sand, silt and
clay. The beds within this formation are generally unconsolidated and tend to
weather rapidly. Some of the sand units are partially cemented and are

resistant to erosion. The resistant units often form benches along eroded



drainages (Carlson, 1983). Cvancara (1976) points out another charééteristic
of the Cannonball Formation; lack of persistent Iithostratigfaphic units or
beds. The units are often truncated because most bedding within thié
formation is lenticular.

The Cretaceous and Tertiary rocks in this portion of North Dakota
generally dip toward the center of the Williston Basin. Réported dips of the
Cannonball Formation in the Bismarck-Mandan area are gehera]ly less than 1°
and trend toward the northwest. Local irregularities in dip direction and
magnitude are common in the Cannonball Formation. These minor variations are
caused by small synclines and anticlines which are superimposed on the larger
structure of the basin (Kume and Hansen, 1965). These small anomalies may
often be responsible for local irregularities in groundwater flow direction

and magnitude.

4.3 Regional Groundwater

The Cannonball Formation interfingers with its continental equivalent,
the Ludlow Formation. The two formations are contemporary with depbsition of
the Cannonball occurring in a marine environment and deposition of the Ludlow
occurring in a fresh water environment.

Aquifers within these formations are general]y found in fine grained
sandstones. Such units range from 5 to 129 feet thick and contain from 5 to
40 percent silt and clay. Lateral extensiveness is typically lacking. Core
samples from these aquifers possess hydraulic conductivities ranging 2.9 X
10-3 cm sec-l to 1.5 X 10-5 cm sec-l (Ackerman, 1980). General groundwater
movement is to the east or northeast with major discharge areas occurring in

the valleys of the Missouri River, Heart River, and Big Muddy Creek.



Ackerman (1980) further states that the Cannonball and Ludlow Formation
aquifers maybe in hydraulic connection with adjacent glacial drift aquifers.
Area groundwater is generally of a sodium bicarbonate or sodium bicarbonate-
sulfate type. Such waters are usually of poor quality for domestic usage
because of high sulfate concentrations and excessive levels of total dissolved

solids.

4.4 Climate

The climate of the Heskett site is semiarid with widely ranging
seasonal temperatures. Summer temperatures may exceed 100°F (38°C) while
winter temperatures may drop below -40°F (-40°C). The mean average annual
temperature at Mandan, ND is 41.4°F (5.2°C) with average annual precipitation
being 16.8 inches (42.6 cm). Approximately 60 percent of the annual
precipitation (10 inches) occurs as rain during a four month period beginning
in April and extending through July (U.S. Department of Commerce, 1973).

There are on the average about 125 frost-free days in this region of
North Dakota. The mean depth of frost pénetration is 4.5 feet (1.4 m).
Extremely cold winters may occasionally allow frost to penetrate up to a depth
of 7.0 feet (2.1 m) (Jensen, 1984).

The prevailing wind in the Bismarck-Mandan area is from the west-
northwest with a mean velocity of 10 mph (16.1 km/hr). Winds are generally
stronger in the spring and early summer as opposed to the fall and winter

(Jensen, 1984).

4.5 Regional Soils
Regional near-surface materials are soils which have developed from

climatic and biotic interactions with poorly consolidated sand, silt, and clay



df the Upper Cretaceous and Tertiary Formations. Glacial till appears pre-
served on some upland surfaces and lTowland alluviums (Carlson, 1983).

Area hills have moderately steep slopes and typically have well
entrenched dendritic drainageways. Patterson, et al. (1968) stated that the
Bainville and Morton soil series dominate the smoothly rounded hills west of
the proposed site. These soils appear on slopes of 2 to 30 percent and are
well to excessively drained. Both soils, being derived from weathered medium-
textured beds of the Tertiary period, tend to be lToamy with high water holding
capacities and somewhat limited permeabilities. Morton soils comprise 35 to
50 percent of the immediate area and are often used for cropland. Bainville
soils cover 40 to 55 percent of area acreage and, being susceptible to water
erosion hazards, are commonly used for pasturage,

Adjacent to the Heskett site lies the floodplain of the Missouri River.
Alluvial Havre soils overlay medium-textured sediments and dominate 60 to 85
percent of the nearly level floodplain. Havre soils, with their moderate
permeability and high water-holding capacities, are extensively utilized for
croplands and pasturage. Well-drained Banks and Lohmiller soils each comprise
5 to 15 percent of the slightly elevated ridges and flats associated with the

Missouri River floodplain (Patterson, et al., 1968).

4.6 Vegetation

The principle natural vegetative community in the study area is the
mixed-grass prairie dominated by short grasses. Edwards and Ableiter (1936)
stated that the smooth heavy soils of the uplands support substantial growths

of western wheatgrass (Agropyron smithii) and needlegrass (Stipa comata).

Little bluestem (Andropogon scoparius) commonly grows on exposed knobs and




steep slopes. Sedges, weeds, and cattails are typical of the poorly drained
areas.

Natural forests are confined to bottomlands and along large streams and
drainageways. Steep-sided gullies, especially those with northern exposures,

contain ash (Fraxinus lanceolata), elm (Ulmus americana), aspen (Populus

tremuloides), and oak (Quercus macrocarpa). The Missouri River floodplain

contains significant natural stands of cottonwood trees (Populus deltoides).

Also present are occasional occurrences of thicket-type woody vegetative

communities dominated by buffaloberry (Shepherdia argentea). Such thickets

are common in or near "woody draws" and bottomlands but seldom cover large

surface expanses.



EXHIBIT 4-A

REGIONAL GEOLOGIC FORMATIONS



Regional Geologic Formations
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5.0 SITE SPECIFIC CHARACTERISTICS

5.1 Site Investigation Methods

5.1.1 Site Selection Criteria

A primary concern involved the location and development of a site which
would have near-surface (upper 30 feet) in-situ materials possessing
characteristics similar to those of clay liner material. Relatively level
near-surface sediments characterized by high clay and silt content were
considered desirable. Because such materials typically transmit groundwater
at slow rates, the migration of leachate into usable subsurface water supplies
would be severely hindered. Another consideration was the chemical attenua-
tion capabilities of the subsurface geclogic materials. Clay and silt have
been reported to generally have higher chemical attenuation capabilities than
do other sediments, thereby making their presence desirable for many waste
disposal settings. (Drever, 1982).

Selection of potential site areas larger than 1 square mile were based
solely upon existing available data. A database was consfructed which
~included published information from county geologic and groundwater investi-
gative reports, soil survey reoorts, and water well drilling reports submitted
to the North Dakota State Water Commission (NDSWC) by private contractors.
Topographic maps and county zoning maps were also reviewed.

Five candidate sites were selected based upon geologic, geomorphic, and
hydrologic data evaluations, Limited surficial investigations (including soil
borings) were then conducted at each of the five sites. The position of the

water table was very important in defining an acceptable site. Only those



sites with water tables more than 25 feet below a relatively level ground
surface were considered,

Selection of two final sites were based on lithology, transport dis-
tance, road limitations, topography, and apparent depth to groundwater.
Boreholes were drilled at each of the sites (maximum drilled depth was 120
feet) and lithologic/hydrologic/geophysical information recorded. Review of
this information indicated that the final candidate sites had very similar
geologic and hydrologic characteristics. Economics of site development, local
zoning conditions, land use, transportation safety, facility access, and
operational monitoring factors strongly suggested that the Heskett site was

the most suitable disposal facility location.

5.1.2 Subsurface Borings

Boreholes were drilled by either a Portadrill 524 or a Denver-Gardner
Heavy Duty 1000. A11 borings were air drilled (without the addition of
drilling fluids) to reduce contaminations to groundwater. Drilling conditions
for each bore hole are presented in Exhibit 5-C. Samples were collected at
5-foot fnterva]s or at occurrences of lithologic change.

A total of 27 observation wells were installed at the Heskett site with
twelve of the boreholes developed into water table monitoring wells and 15
developed as piezometers. The location of the various observation wells are
shown in Exhibit 5-A. Additional information on area hydrogeochemistry was.
obtained from 9 wells (identified in this report as monitoring wells WS1,
WS1A, WS1B, WS2, WS3, WS3A, WS4, WS4A, and WS4B) that were installed during a
previous groundwater investigation which was conducted around the ash waste

pile immediately east of the proposed facility (Armstrong and Schmid, 1986).



The observation wells were'insta11ed in nests of 2 to 4 single wells
screened at differing'e]evations. Nine separate piezometer nests‘Were
installed over the Heskett study area. The deepest well in each nest was
geophysically and 1ithologically logged (Exhibits 5-D and 5-E, respectively).
A typical nest contained one water table monitoring well and two piezometers

screened at different elevations.

5.1.3 Monitoring Well Construction

Monitoring wells were constructed of two-inch schedule 40 PVC pipe with
screened 1ength$ of either 4 or 20 feet. The 20-foot screened sections were
installed to monitor the elevation of the water table and for water quality
sanpling. The 4-foot screened sections were primarily installed to monitor
hydraulic head. A factory slotted size of 1 X .020 inches was used for all
well screens.

A filter sand pack was placed around the screened portion of each well
after the pipe was lowered into the bore hole. Washed quartz sand was packed
with the use of packing poles to a height of two feet above the top of the
screened interval. Before sampling was conducted each well was developed
twice by backwash and mechanical surge methods.

After the sand pack was complete, sealing grout was slurried down the
annulus between the bore hole and the PVC pipe. The grout seal was continued
to the land surface where a two-foot diameter grout pad was constructed around
each monitoring well. The monitoring wells were capped with threaded male PVC
cap adapters and assigned unique well numbers. .

The water level measuring reference point for the wells was the top of
the PVC well pipe. Well locations and elevations can be seen on Exhibits 3-B

and 5-A. Well construction data are presented in Exhibit 5-C.



5.1.4 Groundwater Monitoring

Water levels were monitored periodically during and after the course of
the formal characterization study. Water Tlevel informétion, as determined
with}an electric-contact gauge tape, appears in Exhibit 5-G.

Each well was purged prior to sampling by removing at Teast 3 well
volumes of standing water or until dry, which ever occurred first. The wells
were purged with either a stainless steel and teflon mechanical two-inch
submersible pump or a 1.25 inch hand bailer. All well groundwater samples
were collected with a hand bailer in accordance with the Environmental
Protection Agency's publication 600/4-82-029, "Handbook for Sampling and
Sample Preservation of Water and Waste Water" (US EPA, 1982). Immediately
after the samples were collected field pH, specific conductance and tempera-
ture were measured and recorded.

Samples were collected and preserved for major ijon analysis and for
trace element determinations. Other samples were collected from select wells
for oil, grease, and phenol analyses. Site characterization study samples
(collected in 1986) were transported to the University of North Dakota's
Mining and Mineral Resources Research Institute's Fuels Analysis Laboratory
for chemical analysis. Additional follow-up sampling and chemical analysis

was performed in 1988 by Minnesota Valley Testing Labs of Bismarck, ND..

5.2 Site Investigation Results

5.2.1 Geology
Lithologic and geophysical logs of the wells drilled at this site

indicated that at least the upper most 100 feet of subsurface material lies



within the Cannonball Formation. Consequent]y, the proposed Heskett waste
disposal facility would be constructed completely within the Cannonball
Formation. The Ludlow Formation may appear subsurface of the Heskett site
study area below an elevation of 1605 feet above mean sea level (MSL).
However, only the deepest bore holes penetrated to this elevation and geo-
physical logs from these wells do not provide any indication of contact
between the two formations.

An existing topographic reference map (with well locations and cross-
section locations) is provided in Exhibit 5-A. A series of eight
geohydrologic cross-sections of the proposed Heskett disposal site are pro-
vided in Exhibit 5-B. Each cross-section includes topography (exaggerated 10
times), dominant lithologies, observation well locations, potentiometric
levels and water table position as of October, 1986.

The Heskett Site consists of unconsolidated silt and clay with lesser
amounts of very fine to medium-grained sand (lithologic log, Exhibit 5-E).
The sand is generally found interspersed in a matrix of silt and clay;
however, it sometimes occurs as distinct lenses which range in depth from 0.5
inches to 1 foot. The thin sand lenses are not horizontally persistent.
Small gypsum crystals occur throughout the upper 30 feet of the site. These
gypsum crystals are presumed to be the result of diagenetic processes which
occur above the water table during alternate wetting and drying cycles
(Groenewold et al., 1983).

The dominant lithology of the site is silt which commonly occurs in a
clay-rich matrix. Above an elevation of 1695 feet MSL the clayey-silt is
generally brownish-tan in color with grain coatings and mottling of iron-

oxides. Below this elevation the color changes to steel-gray with the iron



compounds existing in the reduced state. The reduced/oxidized boundary is
well defined over the site by the color change described above and corresponds
with the elevation of the water table.

The uppermost indurated unit encounter beneath the proposed disposal
area is a siltstone bed occurring between the elevations of 1625 feet and 1635
feet MSL. This is the most Taterally continuous and persistent unit found at
the Heskett site.

A thin veneer of till is present in small patches throughout the
Heskett study area. This till, along with all glacial material in North
Dakota, has been grouped within the Coleharbor Formation (Bluemle, 1971), The
till of the Heskett study area is less than 2 feet thick and is of a pebble-
Toam nature. Other evidence of glaciation includes the presence of several
large boulders, less than 3 feet in diameter, which were derived from the
Canadian Shield.

The glacial sediments indicate that glacial ice covered the study area
during the Pleistocene Epoch. Horizontal sheet fracturing may have developed
within the surficial bedrock formations, including the Cannonball Formation,
as this glacial ice ablated. The fracturing of these sediments might promote
secondary porosity and be responsible for the relatively large groundwater
flow volumes encountered within the silts and clays beneath the Heskett site
study area.

The soils across the propose& Heskett ash disposal area (Exhibit 5-F)
are generally well developed. Edwards and Ableiter (1936) classified upland
soils of the site as Hall series silt-loam. The soil is very silty with
abundant clay and minor amounts of fine-grained sand. Internal drainage is

generally good and surface drainage is sufficient. Most site soils are



approximately 1 foot thick with the upper 6 to 8 inches appearing very dark
due to abundant organic matter. The soil becomes lighter in color 8 inches
below the soil surface. All soils at the Heskett site are calcareous and

freely effervesces with dilute hydrochloric acid.

5.2.2 Geohydrology

Exhibit 5-H illustrates the water table elevation contour of the
Heskett site as of October 16, 1986. Because periodic well measurements over
two years indicated relatively static potentiometric levels, the described
elevation of the water table is considered representative, Water levels of
all of the Heskett Site wells are given in Exhibit 5-G. Hydrographs of select
piezometer nests appear in Exhibit 5-1.

The shallow groundwater beneath the proposed facility is flowing
generally towards the northeast., Local variations do exist and can be attri-
buted to the heterogeneous nature of the lithologies of the Cannonball
Formation along with the undulating surface topography of the site. Surface
topography appears to exert the most profound effect on groundwater flow with
water table elevation mimicking the surface topography. As the groundwater
approaches Rock Haven Creek it begins to take a more easterly path following
the down-cut gradient of this creek into the Missouri River.

The groundwater flow beneath the base of a small draw, which extends to
the north and slightly west from the south-central border of Section 10 to its
intersection with the Rock Haven Creek, is nearly directly north. This ground-
ater flow is strongly influenced by the surficial topography which also dips

toward the north. Industrial surface water holding ponds located on Amoco



refinery property south bf the prdposed site occasionally provides surface
discharge into this draw. Running and ponded water resuitant from these
discharges as well as area ground surface runoff are frequently evident on MDU
property just north of 43rd Street Northeast.

Morton County often experiences a drop in the elevation of the water
table during the winter months due to a lack of recharge (Groenewold, et at.,
1979 and 1983). Hydrographs (Exhibit 5-1) developed from two years of
accumulated site potentiometric data indicate little apparent seasonal effect.
An overall potentiometric level drop can be noted during the drought year of
1988. The data also indicated that the groundwater is f1owing strongly
downward. Thus, it can be expected that water will not be entering the
proposed disposal pit from beneath the site.

Six subsurface lithologic intervals were sampled from in and near the
proposed ash disposal site and laboratory tested to determine certain physical/
chemical properties, Table 5-1 summarizes the results of cation exchange
capacity and hydraulic conductivity testing for these samples (See Exhibit 5-K
for greater detail). Data obtained from such lab permeability testing should
be considered representative only of the point of sampling. Samples are
often modified, in terms of hydraulic conductivity, during well drilling and
sample collection. Minor subsurface fracturing might not be preserved in the
laboratory. However, these data are useful in estimating flow rates through
interstices in the subsurface geologic media and in situations where in-situ
sediments will be modified by compaction to reduce secondary permeability.

Single-well response tests performed on select Heskett site wells -
(wells 11, 20, 31, 41 and 43) show greater in-situ permeabilities than the

falling-head lab permeabilities of wells screened in the same sediments.



Hydraulic Conductivities and Cation Exchange Capacities

TABLE 5-1

Well Number
Sample Depth (ft)
Type of Sample
Permeability
K @ 20°C {cm/sec)
K @ 20°C (ft/min)

Cation Exchange Cap.

(meq/100 grams)

Well Number
Sample Depth (ft)
Type of Sample
Permeability
K @ 20°C (cm/sec)
K @ 20°C (ft/min)

Cation Exchange Cap.

(meq/100 grams)

12.3

WS2
61-62
Core

3.6 X 10-8
7.1 x 10-8

12.0

WS1
30-31

74,2

WS - Refers to wells installed and sampled during a previous groundwater
investigation around the coal ash waste pile at Heskett Station. This
study was conducted by Water Supply, Incorporated.



These slug tests provide estimates of permeability over the séreehed 4-foot
interval. Results, which appear in Table 5-2, show that wells 11 and 31 have
the lowest permeabilities of the wells tested with values on the order of

K =10-5 cm sec*l.vHigher conductivities were encountered in‘we1ls 20, 41 and

43 with values approximating K = 10-% cm sec-l,
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TABLE 5-2

Single Well Response Tests

Well Permeability Screen Depth (MSL)
11 3.78 X 1075 em sec-l 1642.81 - 1646.81
20 6.57 X 104 cm sec-1 1627.48 - 1631.48
31 2.88 X 10-5 an sec-l 1635.58 - 1639.58
41 4.12 X 10-4 cm sec-l 1626.77 - 1630.77
43 5.07 X 104 om sec-! 1650.14 -

1654.14

Reference: Freeze, R. A., and Cherry, J. A., 1979., Groundwater: Chapter 8.5,
pgs. 339-342, Prentice-Hall Inc., Englewood Cliffs, NJ.
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5.2.3 Hydrogeochemistry

Results of the site groundwater characterizations are shown in Exhibit
5-J. Analysis of samples collected in 1986 from wells 10-70 were conducted by
the Mining and Mineral Resources Research Instituté's Fuels Analysis
Laboratory at the University of North Dakota. Supplemental sampling was
conducted in 1988 by Minnesota Valley Testing Labs of Bismarck, ND. A1l
samples were analyzed in accordance with EPA publication 600/4-79-020,
"Methods for Chemical Analysis of Water and Wastes" (U.S. EPA, 1979).

The quality of the shallow (less than 120 feet below the land surface)
groundwater at the proposed Heskett disposal site was found to be quite poor.
Similar groundwater quality has been reported in other shallow wells within
the Cannonball Formation (Ackerman, 1977 and 1980). Large quantities of salts
and soluble mineral phases were deposited along with the sediments of the
Cannonball. These materials dissociate as undersaturated interstitial ground-
water flows through the formation. The ultimate quality of the water depends
on the solubility of the geologic media and saturation condition of the
groundwater which flows through it. Soluble constituents of the shallow
groundwater at the Heskett site, as is characteristic of other Cannonball
Formation wells, are high or very high relative to water in other aquifers in
the area. Without pretreatment such groundwater is generally considered to be
unfit for consumption by humans and Tivestock. Most of the local domestic
wells tap either the underlying Hell Creek or the Fox Hills aquifers which
possess waters with qualities far superior to that of the Cannonball.

An examination of the 1986 data appearing in Exhibit 5-J shows that the
specific conductance and pH of wells sampled at the Heskett site are within
the range of what has been reported as characteristic of the Cannonball

Formation. Well 70 is located upgradient from known industrial influences and
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can be considered representative of background groundwater quality at the
site. Chemical analyses indicate that water within wells 60 and 70 have the
highest specific conductance of all monitored wells,

Total dissolved solids (TDS) concentrations show the shallow ground-
water at the Heskett site to be highly mineralized, ranging from 1,286 mg/L in
well 30 to 14,917 mg/L in well 60. Wells screened within the Cannonball
Formation commonly have TDS concentrations ranging from 1,000 to 3,000 mg/L
(Ackerman, 1980).

‘Wells finished within the Cannonball Formation typically have sodium
concentrations ranging from 500 mg/L to 1000 mg/L (Ackerman, 1977 and 1980).
Sodium levels of wells 10, 12, 55 and 70 were well above these levels.

Sulfate concentrations were highest in wells 44, 55, 60 and 70 with observed
max imum occurring in well 60 (11,632 mg/L). Sodium, TDS and sulfate concen-
trations indicated that extremely saline pockets of groundwater exist at the
southwestern (near We11s 70, 10-13, and 60-62) and east-central (near wells 55
and 56) borders of the Heskett study area.

Both magnesium and calcium concentrations were relatively high and
variable over the Heskett site study area. Well 44 contained the highest
levels of these two constituents with 648 mg/L of calc¢ium and 1,322 mg/L of
magnesium. Heskett site water would be considered quite hard with actual
values (expressed as CaC0O3) ranging from 222 mg/L in well 30 to 7,040 _
mg/L in well 60.

Chloride, potassium, iron, and fluoride concentrations were generally
within the expected range of concentrations for wells finished within the
Cannonball Formation., However, potassium was slightly elevated in wells 44

and 60 where it reached concentrations of 51 mg/L and 41 mg/L, respectively.
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Nitrate concentrations were found to be erratic over the Heskett site.
Wells 55 ‘and 60 contain the highest nitrate levels with 154 mg/L and 170 mg/L,
respectively. The drinking water standard (provided in Exhibit 5-J for
reference purposes) for nitrate (NO3~) is currently set at 45 mg/L. The
elevated nitrate concentrations in wells 50, 52, 55 and 60 would tend to
indicate contamination from biological sources. Domestic sewage drainfields
are known to exist near the center of the south border of the proposed
disposal site in the vicinity of wells 43 and 44. It is believed that these
sources contribute at least a portion of the observed elevated nitrate
concentrations.

Selenium is a common naturally-occurring element in sediments,
especially in shale and clay (Freeze and Cherry, 1979). Wells 55 and 60 had
the highest concentrations with 0.368 mg/L and 0.195 mg/L, respectively. The
levels observed in these two wells are above 1evels common to groundwater
systems which contain shale and dissolved selenium. Indeed, these levels
approath 100 times the concentration observed in groundwater taken elsewhere
from the Cannonball Formation (Ackerman, 1977).

Molybdenum was detected at reduced concentrations in wells 10, 32, 54
and 70. Water Supply Incorporated (WS), in their previous groundwater
investigation concerning the currently operational Heskett ash pile, noted
concentrations of molybdenum in well WS4 similar to those observed in this
study in wells 10, 54 and 70. Well WS4 was at the time noted for increasing
molybdenum levels with the greatest concentration reaching 0.11 mg/L on
September 11, 1985 (Armstrong and Schmid, 1986). Further groundwater
monitoring has shown that after this finding molybdenum levels then dropped
‘below analytical detection Timits. Minimum detection levels héve only

occasionally been exceeded in the ensuing years. With this study's addition
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of background monitoring wells upgradient from the current ash pile it can be
determined that concentrations of molybdenum in well WS4 were within the
background range of groundwater at the Heskett site. The elevated mo1lybdenum
concentrations as noted by W.S. are therefore not believed caused by the
migration of leachate from the existing ash pile.

The 1988 groundwater data characterized only the uppermost zone of
saturation near the proposed site. Its review indicated that the samé general
relationship between water quality and heavy metal parameters still exists
after two years. A general diminishing of nitrate concentrations can be
noted. Boron, an untested analyte in 1986, appeared in concentrations ranging
from 1.0 ppm to 2.8 ppm (wells 45 and 70, respectively). Molybdenum was not
detected. Wells 60 and 70 continued to exhibit extremely poor overall

guality.

5.2.4 Chemical Attenuation of Leachate in Soil

A major concern in developing a waste disposal landfill is the
potential generation and migration of toxic Teachate. If highly mineralized
subsurface leachate moves beyond the disposal site degradation of valuable
groundwater supplies might occur. The leachate from the fly ash and bottom
ash samples were generally comparable, in terms of overall quality, to the
chemical composition of naturally-occurring groundwater at the Heskett site.
An examination of Exhibits 2-A and 5-J shows that several of the major ions
actually occurred at lower concentrations in the leachate than in the ground-
water. Unit 1 bottom ash leachate appeared to be of much better quality than
any groundwater sampled. Fly ash samples produced more highly mineralized

(higher TDS) leachate than did bottom ash samples.
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The overall quality of the existing groundwater at the proposed Heskett
ash disposal site is brackish to saline with an average TDS concentration of
8,000 mg/L. The ash leachate produced using the modified EP toxicity test had
an average TDS concentration of 6,500 mg/L. Consequently it may be expected
that Heskett ash leachate will not significantly affect the TDS content of
contaminated underlying groundwater even if soil buffer and attenuation
mechanisms would be discounted.

The heavy metal analytes of primary concern in the leachate appear to
be arsenic, cadmium, and lead. Sorptive, precipitation and co-precipitation
processes are the major attenuation mechanisms that effect the concentration
of these dissolved elements. Hassett and Groenewold (1986) studied trace
element attenuation capabilities of coal-bearing Tertiary overburden deposits
of central and western North Dakota. They found that the pH of a given
leachate and the alkaline buffering capacity of the geologic media were the
most crifical variables in trace element attenuation. Western fly ash
leachates are typically very alkaline with pH values approaching 13. In order
to buffer such a solution either protons (H*) must be added or hydroxyls
(OH-) must be removed. Oxides tend to 16n§e protons in strongly alkaline
solutions. This H* source, along with other acid producing reactions such as
pyrite oxidation and organic decomposition, are the main alkaline buffering
reactions. The protons that are liberated during these reactions will tend to
neutralize the hydroxyl ions, thereby lowering the pH of the solution. The pH
of the leachate will be buffered until it reaches equilibrium with the
groundwater. In central and western North Dakota this equilibrium is
generally attained at a pH value of between 7 and 9 (Groenewold et al., 1983;

Koob and Groenewold, 1984).
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Direct precipitation of cadmium and lead occur at pH values above 6.5.
The solubility product of lead carbonate (PbC03) at 18°C'is!3;3 X 10-14. 1n
groundwater systems which contain abundant carbonate lead will be preci-
pitated as lead carbonate, thereby maintaining dissolved lead at low con-
centrations (Beaver, 1986 and 1987). The same type of reaction maintains
cadmium at very low concentrations. Hassett and Groenewold (1986) found that
cadmium was removed in excess of 99 percent during laboratory experiments with
reduced and oxidized silts. Beaver (1986) confirmed the attenuation capa-
bilities of similar geologic media during a coal ash field monitoring program
near Center, North Dakota. He noted that several ions, including aréenic,
cadmium and lead, were highly mobile under alkaline conditions within the ash
itself. However, the alkaline leachate was buffered as soon as it came into
contact with the surrounding clay and silt deposits. As the pH became lower
the concentrations of cadmium and lead were greatly reduced (Beaver, 1986).

Arsenic attenuation is also controlled by solution pH. Laboratory
experiments performed by Hassett and Groenewold (1986) have shown that
arsenic, as Asd*, is significantly attenuated by the Tertiary sediments of
western North Dakota. Arsenic appears to be most strongly attenuated in the pH
range of 7-9. The mobility of selenium is similar to that of arsenic and the
same attenuation processes control its concentration in groundwater systems.
Sorptive processes appear responsible for arsenic attenuation in geologic
media but the mechanisms of attenuation have not yet been well defined
(Hassett and Groenewold, 1986). It does appear that cation and anion
adsorption on clay particles and hydroxide coatings are important mechanisms
in attenuating arsenic and other trace elements.

Hassett and Groenewold (1986) have shown that the clay, silt and'sand

sediments of central and western North Dakota have a strong capacity to buffer
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highly alkaline leachates and attenuate trace elements such as arsenic and
selenium. The ash pile at Heskett station has been subjected to continuous
leaching for the past 30 years. When the quality of the shallow groundwater
in the vicinity of the ash pile (data currently on file with the Health
Department) was compared to the proposed disposal site it was apparent that
upgradient groundwater quality was similar to or of poorer quality than the
water near the ash pile. Consequently, groundwater sampling data around the
existing ash pile may support the Hassett and Groenewold conclusions if
buffered and attenuated leachate from the ash pile is infiltrating underlying

grouhdwater.
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EXHIBIT 5-A

TOPOGRAPHY AND BOREHOLE/CROSS-SECTION LOCATIONS
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EXHIBIT -8

*GEOHYDROLOGIC CROSS-SECTIONS
(PLATES ‘A THROUGH H)
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EXHIBIT 5-C

WELL COMPLETION REPORTS
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Well Number: 10

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

Elevation: Ground; 1722.06 ft. Casing top; 1725.01 ft.
Well Bottom; 1604.01 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; -Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 120 ft.
Encountered water (below surface); 65 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.90-115.30 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 115.30-119.30 ft.
Elevation of interval; 1604.01-1608.01 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 114-120 ft.

Grout Seal: Depths (from ground); 0-114 ft.
Date sealed; 8-13-86

Additional Data:

Static Water Level: Date; 8-21-86
Depth; 51.97 ft. below top of casing
Elevation; 1673.04 ft.

Chemistry: Date; 8-21-86
pH; 7.75 Sp. cond; 11050 micromhos/cm
Temp; 8.9 oC



Well Number: 11
Project: MDU Ash Disposa] Program

Construction Data:
Location: 139-81-10CCD

Elevation: Ground; 1722.10 ft. Casing top; 1725.01 ft.
Well Bottom; 1642.81 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 80 ft.
Encountered water (below surface); 65 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.90-78.20 ft.

Screen: Djameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 78.20-82.20  ft.
Elevation of interval; 1642.81-1646.81 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 77-79  ft.

Grout Seal: Depths (from ground); 0-77 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 43.83 ft. below top of casing
Elevation; 1681.18 ft.

Chemistry: Date; 8-21-86
pH; 7.75 Sp. cond; 9840 micromhos/cm
Temp; 8.6 o€



Well Number: 12

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

Elevation: Ground; 1721.88 ft. Casing top; 1724.90 ft.
Well Bottom; 1643.51 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 80 ft.
Encountered water (below surface); 65 ft.

Casing: Diameter; 2 in. Material; Sch. 4G PVC
Depths (from ground); +3.02-58.37 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 58.37-78.37  ft.
Elevation of interval; 1643.51-1663.51 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 57-79  ft.

Grout Seal: Depths (from ground); 0-57 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 43.60 ft. below top of casing
Elevation; 1681.30 ft.

Chemistry: Date; 8-21-86
pH; 7.60 Sp. cond; 11440 micromhos/cm
Temp; 8.5 oC



Well Number: 13

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

Elevation: Ground; 1721.88 ft. Casing top; 1724.90 ft.
Well Bottom; 1681.88 ft.

Completion: Date drilled; 11-13-86 ~
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 40 ft.
Encountered water (below surface); ? ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.02-20.37 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC Depths (from
ground); 20.37-40.37 ft.

Elevation of interval; 1681.51-1701.51 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 19-41  ft.

Grout Seal: Depths (from ground); 0-19 ft.
Date sealed; 1-27-87

Additional Data:
Static Water Level: Date; 12-15-86
Depth; 30.09 ft. below top of casing
Elevation; 1694.81 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA
Temp; NA



Well Number: 20

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAC

Elevation: Ground; 1707.04 ft. Casing top; 1709.48 ft.
Well Bottom; 1627.48 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 80 ft.
Encountered water (below surface); 45 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.44-75.56 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 75.56-79.56  ft.
Elevation of interval; 1627.48-1631.48 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 74-80  ft.

Grout Seal: Depths (from ground); 0-74 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 37.96 ft. below top of casing
Elevation; 1671.52 ft.

Chemistry: Date; 8-21-86
pH; 7.98 Sp. cond; 4970 micromhos/cm
Temp; 8.7 oC



Well Number: 21

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAC

Elevation: Ground; 1707.22 ft. Casing top; 1709.40 ft.
Well Bottom; 1661.90 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;

Boring: Diameter; 5 5/8 in. Depth drilled; 50 ft.
Encountered water (below surface); 45 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.66-21.32 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 21.32-45.32  ft.
Elevation of interval; 1661.90-1685.90 ft.

~Sand Pack: Type of sand; Washed sand
Depths (from ground); 20-46  ft.

Grout Seal: Depths (from ground); 0-20 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 29.33 ft. below top of casing
Elevation; 1680.07 ft.

Chemistry: Date; 8-21-86
pH; 6.95 Sp. cond; 13920 micromhos/cm
Temp; 8.5 oC



Well Number: 30
Project: MDU Ash Disposal Program

Construction Data:
Location: 139-81-10CBA

Elevation: Ground; 1715.55 ft. Casing top; 1717.64 ft.
Well Bottom; 1595.64 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 120 ft.
Encountered water (below surface); 60 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.90-115.91 ft.

Screen: Diameter; 2 in. Slot size; 20
Materjal; Factory slotted PVC
Depths (from ground); 115.91-119.91 ft.
Elevation of interval; 1595.64-1599.64 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 114-120 ft.

Grout Seal: Depths (from ground); 0-114 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 49.41 ft. below top of casing
Elevation; 1668.23 ft.

Chemistry: Date; 8-21-86
pH; 7.95 Sp. cond; 1993 micromhos/cm
Temp; 8.6 oC



Well Number: 31

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

Elevation: Ground; 1715.24 ft. Casing top; 1717.58 ft.
Well Bottom; 1635.58 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 80 ft.
Encountered water (below surface); 60 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.34-75.66 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 75.66-79.66  ft.
Elevation of interval; 1635.58-1639.58 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 74-80  ft.

Grout Seal: Depths (from ground); 0-74 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 43.54 ft. below top of casing
Elevation; 1674.04 ft.

Chemistry: Date; 8-21-86
pH; 7.96 Sp. cond; 1993 micromhos/cm
Temp; 7.8 oC



Well Number: 32

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

Elevation: Ground; 1715.34 ft. Casing top; 1717.79 ft.
Well Bottom; 1641.69 ft.

Completion: Date drilled; 8-12-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 80 ft.
Encountered water (below surface); 60 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.45-53.65 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 53.65-73.65 ft.
Elevation of interval; 1641.69-1661.69 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 52-75  ft.

Grout Seal: Depths (from ground); 0-52 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 42.03 ft. below top of casing
Elevation; 1675.76 ft.

Chemistry: Date; 8-21-86
pH; 7.22 Sp. cond; 3000 micromhos/cm
Temp; 8.0 oC



Well Number: 33

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

Elevation: Ground; 1715.34 ft. Casing top; 1717.79 ft.
Well Bottom; 1672.79 ft.

Completion: Date drilled; 11-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 45 ft.
Encountered water (below surface); ? ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.45-25.65 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 25.65-45.65 ft.
Elevation of interval; 1669:69-1689.69 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 24-45 ft.

Grout Seal: Depths (from ground); 0-24 ft.
Date sealed; 1-27-87

Additional Data:
Static Water Level: Date; 12-15-86
Depth; 40.68 ft. below top of casing
Elevation; 1677.11 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA
Temp; NA



Well Number: 40

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

Elevation: Ground; 1708.02 ft. Casing top; 1710.15 ft.
Well Bottom; 1592.25 ft.

Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 120 ft.
Encountered water (below surface); 50 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.13-111.77 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 111.77-115.77 ft.
Elevation of interval; 1592.25-1596.25 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 110-117 ft.

Grout Seal: Depths (from ground); 0-117 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 63.72 ft. below top of casing
Elevation; 1646.43 ft.

Chemistry: Date; 8-21-86
pH; 7.58 Sp. cond; 6260 micromhos/cm
Temp; 8.2 oC



Well Number: 41
Project: MDU Ash Disposal Program

Construction Data:
Location: 139-81-10CDB

Elevation: Ground; 1708.03 ft. Casing top; 1710.07 ft.
Well Bottom; 1626.77 ft.
Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 82 ft.
Encountered water (below surface); 50 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.04-77.26 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 77.26-81.26  ft.
Elevation of interval; 1626.77-1630.77 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 76-82  ft.

Grout Seal: Depths (from ground); 0-76 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 36.58 ft. below top of casing
Elevation; 1673.49 ft.

Chemistry: Date; 8-21-86
pH; 7.57 Sp. cond; 5480 micromhos/cm
Temp; 8.4 oC



Well Number: 42

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

Elevation: Ground; 1708.12 ft. Casing top; 1710.31 ft.
Well Bottom; 1652.61 ft.

Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 60 ft.
Encountered water (below surface); 50 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.19-35.51 ft. :

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 35.51-55.51  ft.
Elevation of interval; 1652.61-1672.61 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 34-56  ft.

Grout Seal: Depths (from ground); 0-34 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 32.88 ft. below top of casing
Elevation; 1677.43 ft.

Chemistry: Date; 8-21-86
pH; 7.22 Sp. cond; 5060 micromhos/cm
Temp; 8.6 oC



Well Number: 43

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDD

Elevation: Ground; 1708.92 ft. Casing top; 1711.03 ft.
Well Bottom; 1650.14 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 60 ft.
Encountered water (below surface); 25 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.11-54.78 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 54.78-58.78  ft.
Elevation of interval; 1650.14-1654.14 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 53-59  ft.

Grout Seal: Depths (from ground); 0-53 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 25.85 ft. below top of casing
Elevation; 1685.18 ft.

Chemistry: Date; 10-4-86
pH; 6.70 Sp. cond; 6950 micromhos/cm
Temp; 8.5 oC



Well Number: 44

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDD

Elevation: Ground; 1709.09 ft. Casing top; 1711.40 ft.
Well Bottom; 1685.88 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 25 ft.
Encountered water (below surface); 25 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.31-3.21 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 3.21-23.54 ft.
Elevation of interval; 1685.88-1705.88 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 2.5-24.0 ft.

Grout Seal: Depths (from ground); 0-2.5 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 21.92 ft. below top of casing
Elevation; 1685.48 ft.

Chemistry: Date; 10-4-86
pH; 6.72 Sp. cond; 10270 micromhos/cm
Temp; 9.1 oC



Well Number: 45

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

Elevation: Ground; 1708.12 ft. Casing top; 1710.31 ft.
Well Bottom; 1668.12 ft.

Completion: Date drilled; 11-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;

Boring: Diameter; 5 5/8 in. Depth drilled; 40 ft.
Encountered water (below surface); ? ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
‘ Depths (from ground); +2.19-20.51 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 20.51-40.51 ft.
Elevation of interval; 1667.61-1687.61 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 19-41  ft.

Grout Seal: Depths (from ground); 0-19 ft.
Date sealed; 1-27-86

Additional Data:
Static Water Level: Date; 12-15-86
Depth; 28,71 ft. below top of casing
Elevation; 1681.60 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA
Temp; NA



Well Number: 50

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

Elevation: Ground; 1674.58 ft. Casing top; 1677.01 ft.
Well Bottom; 1647.51 ft.

Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 30 ft.
Encountered water (below surface); 17 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.43-7.07 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 7.07-27.07 ft.
Elevation of interval; 1647.51-1667.51 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 6-29 ft.

Grout Seal: Depths (from ground); 0-6 ft.
Date sealed; 8-13-86

Additional Data:

Static Water Level: Date; 8-21-86
Depth; 5.45 ft. below top of casing
Elevation; 1671.56 ft.

Chemistry: Date; 8-21-86
pH; 7.56 Sp. cond; 6480 micromhos/cm
Temp; 10.8 oC



Well Number: 51

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

Elevation: Ground; 1674.47 ft. Casing top; 1676.70 ft.
Well Bottom; 1637.33 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 40 ft.
Encountered water (below surface); 18 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.23-32.14 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 32.14-37.14 ft.
Elevation of interval; 1637.33-1642.33 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 31-38  ft.

Grout Seal: Depths (from ground); 0-31 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86

Depth; 5.77 ft. below top of casing
Elevation; 1670.93 ft.

Chemistry: Date; 10-4-86
pH; 7.46 Sp. cond; 3700 micromhos/cm
Temp; 8.2 oC



Well Number: 52

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

Elevation: Ground; 1674.45 ft. Casing top; 1676.71 ft.
Well Bottom; 1658.01 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 20 ft.
Encountered water (below surface); 18 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.26-6.44 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 6.44-16.44 ft.
Elevation of interval; 1658.01-1668.01 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 5-18 ft.

Grout Seal: Depths (from ground); 0-5 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 4.13 ft. below top of casing
Elevation; 1672.58 ft.

Chemistry: Date; 10-4-86
pH; 7.29 Sp. cond; 6300 micromhos/cm
Temp; 9.4 oC



Well Number: 53

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

Elevation: Ground; 1685.71 ft. Casing top; 1688.17 ft.
Well Bottom; 1665.70 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in.  Depth drilled; 21 ft.
Encountered water (below surface); 15 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.46-5.01 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 5.01-20.01 ft.
Elevation of interval; 1665.70-1680.70 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 4-21 ft.

Grout Seal: Depths (from ground); 0-4  ft.
Date sealed; 9-18-86

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 6.30 ft. below top of casing
Elevation; 1681.87 ft.

Chemistry: Date; 10-4-86
pH; NA Sp. cond; NA micromhos/cm
Temp; NA o



Well Number: 54

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

Elevation: Ground; 1685.71 ft. Casing top; 1688.10 ft.
Well Bottom; 1633.11 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 60 ft.
Encountered water (below surface); 15 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.39-47.60 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 47.60-52.60 ft.
Elevation of interval; 1633.11-1638.11 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 46-54  ft,

Grout Seal: Depths (from ground); 0-46 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 15.16 ft. below top of casing
Elevation; 1672.94 ft.

Chemistry: Date; 10-4-86
pH; 9.55 Sp. cond; 1100 micromhos/cm
Temp; 9.8 oC



Well Number: 55

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCA

Elevation: Ground; 1693.86 ft. Casing top; 1696.10 ft.
Well Bottom; 1636.95 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 60 ft.
Encountered water (below surface); 45 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.24-31.91 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 31.91-56.91 ft.
Elevatijon of interval; 1636.95-1661.95 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 30-58 ft.

Grout Seal: Depths (from ground); 0-30 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 29.46 ft. below top of casing
Elevation; 1666.64 ft.

Chemistry: Date; 10-4-86
pH; 6.81 Sp. cond; 10840 micromhos/cm
Temp; 8.5 oC



Well Number: 56

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-80-10DCA

Elevation: Ground; 1693.86 ft. Casing top; 1696.42 ft.
Well Bottom; 1597.99 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 100 ft.
Encountered water (below surface); 45 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.56-91.87 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 91.87-96.87 ft.
Elevation of interval; 1597.99-1601.99 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 90-98 ft.

Grout Seal: Depths (from ground); 0-90 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86
Depth; 42.03 ft. below top of casing
Elevation; 1654.39 ft.

Chemistry: Date; 10-4-86
pH; 8.44 Sp. cond; 4160 micromhos/cm
Temp; 8.3 oC



Well Number: 60

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-18-10CDB

Elevation: Ground; 1714.23 ft. Casing top; 1716.42 ft.
Well Bottom; 1662.02 ft.

Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 60 ft.
Encountered water (below surface); 45 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.19-22.21 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 22.21-52.21 ft.
Elevation of interval; 1662.02-1692.02 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 21-54 ft.

Grout Seal: Depths (from ground); 0-21 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86

Depth; 31.01 ft. below top of casing
Elevation; 1685.41 ft.

Chemistry: Date; 8-21-86
pH; 6.94 Sp. cond; 15760 micromhos/cm
Temp; 8.5 oC



Well Number: 61

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDA

Elevation: Ground; 1714.23 ft. Casing top; 1716.53 ft.
Well Bottom; 1670.89 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 46 ft.
Encountered water (below surface); 37 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.30-13.34 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 13.34-43.34 ft.
Elevation of interval; 1670.89-1700.89 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 12-45  ft,

Grout Seal: Depths (from ground); 0-12 ft.
Date sealed; 9-18-86

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 32.58 ft. below top of casing
Elevation; 1683.95 ft.

Chemistry: Date; 10-4-86
pH; 6.83 Sp. cond; 12750 micromhos/cm
Temp; 8.4 oC



Well Number: 62

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

Elevation: Ground; 1714.32 ft. Casing top; 1716.67 ft.
Well Bottom; 1681.40 ft.

Completion: Date drilled; 9-18-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry

Boring: Diameter; 5 5/8 in. Depth drilled; 35 ft.
Encountered water (below surface); 35 ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.35-12.92 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 12.92-32.91 ft.
Elevation of interval; 1681.40-1701.40 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 11-34  ft,

Grout Seal: Depths (from ground); 0-11 ft.
Date sealed; 9-18-86

Additional Data:
Static Water Level: Date; 10-4-86

Depth; 32.74 ft. below top of casing
Elevation; 1683.93 ft.

Chemistry: Date; 10-4-86
pH; 6.71 Sp. cond; 13170 micromhos/cm
Temp; 9.3 oC



Well Number: 70

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-16ABA

Elevation: Ground; 1733.18 ft. Casing top; 1735.67 ft.
Well Bottom; 1634.57 ft.

Completion: Date drilled; 8-13-86
Driller; Mohl Drilling, Beulah, ND
Method of drilling; Air rotary, dry;
some air-mist

Boring: Diameter; 5 5/8 in. Depth drilled; 102 ft.
Encountered water (below surface); 45 ft.
Geophysical log recorded

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.49-94.61 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 94.61-98.61 ft.
Elevation of interval; 1634.57-1638.57 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 93-99  ft.

Grout Seal: Depths (from ground); 0-93 ft.
Date sealed; 8-13-86

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 54.20 ft. below top of casing
Elevation; 1681.47 ft.

Chemistry: Date; 8-21-86
pH; 7.85 Sp. cond; 13000 micromhos/cm
Temp; 10.1 oC



Well Number: (WS1)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-DBB

Elevation: Ground; 1679.61 ft. Casing top; 1681.71 ft.
Well Bottom; 1606.73 ft.
Repaired casing top (1-13-86); 1683.67 ft.

Completion: Date drilled; 9-22-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 73 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +2.7-40, 45-73 ft, ‘
(as of 1-13-87); +4.7-40, 45-73 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 40-45 ft.
Elevation of interval; 1634.61-1639.61 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 37-47 ft.

Grout Seal: Depths (from ground); 0-37 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 24.61 ft. below top of casing
Elevation; 1657.10 ft.

Chemistry: Date; 8-21-86
pH; 7.47 Sp. cond; 1899 micromhos/cm
Temp 7.0 oC



Well Number: (WS1A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-DBB

Elevation: Ground; 1679.10 ft. Casing top; 1682.23 ft.
Well Bottom; 1657.10 ft.

Completion: Date drilled; 8-5-85
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 23 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.2-17 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 17-22 ft.
Elevation of interval; 1657.10-1662.10 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 15-23 ft.

Grout Seal: Depths (from ground); 0-15 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 8-21-86
Depth; DRY ft. below top of casing
Elevation; ft.

Chemistry: Date: 8-21-86
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS1B)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBB

Elevation: Ground; 1678.80 ft. Casing top; 1682.07 ft.
Well Bottom; 1648.80 ft.

Completion: Date drilled; 8-6-85
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA 1in. Depth drilled; 30 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.3-25 Ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 25-30 ft.
Elevation of interval; 1648.80-1653.80 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 23-30 ft.

Grout Seal: Depths (from ground); 0-22 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 8-21-86
Depth; 24.48 ft. below top of casing
Elevation; 1657.59 ft.

Chemistry: Date; 8-21-86
pH; 7.07 Sp. cond; 3940 micromhos/cm
Temp; 8.5 oC



Well Number: (WS2)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

Elevation: Ground; 1696.00 ft. Casing top; 1698.64 ft.
Well Bottom; 1607.00 ft.

Completion: Date drilled; 9-23-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 90 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-56, 61-89 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 56-61 ft.
Elevation of interval; 1635.00-1640.00 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 53-62 ft.

Grout Seal: Depths (from ground); 0-52  ft.
Date sealed; NA

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 33.86 ft. below top of casing
Elevation; 1664.78 ft.

Chemistry: Date; 8-21-86
pH; 7.04 Sp. cond; 3760 micromhos/cm
Temp; 8.6 oC



Well Number: (WS3)

Project: MDU Ash Disposal Program

Construction Data:

Location:

Elevation:

139-81-10DBA

Ground; 1658.00 ft. Casing top; 1661.00 ft.
Well Bottom; 1608.00 ft.

Completion: - Date drilled; 9-21-81

Boring:

Casing:

Screen:

Sand Pack:

Grout Seal

Additional

Driller; Water Supply, Inc.
Method of drilling; NA

Diameter; NA in. Depth drilled; 50 ft.
Encountered water (below surface); NA ft.

Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-25, 30-50 ft.

Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC

Depths (from ground); 25-30 ft.

Elevation of interval; 1628.00-1633.00 ft.

Type of sand; Washed sand
Depths (from ground); 24-32 ft.

:  Depths (from ground); 0-23 ft.
Date sealed; NA

Data:

Static Water Level: Date; 9-4-86

Chemistry:

Depth; 14.67 ft. below top of casing
Elevation; 1646.33 ft.

Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS3A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1657.70 ft. Casing top; 1660.81 ft.
Well Bottom; 1645.31 ft.

Completion: Date drilled; 8-5-85
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 13 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.1-7.5 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 7.5-12.5 ft.
Elevation of interval; 1645.31-1650.31 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 6-13 ft.

Grout Seal: Depths (from ground); 0-6 ft.
Date sealed; NA

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 8.37 ft. below top of casing
Elevation; 1652.44 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS4)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1659.61 ft. Casing top; 1662.61 ft.
Well Bottom; 1607.60 ft.

Completion: Date drilled; 9-24-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 52 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-30, 35-52 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 30-35 ft.
Elevation of interval; 1624.60-1629.60 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 27-36 ft.

Grout Seal: Depths (from ground); 0-26 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 9-4-86
Depth; 19.62 ft. below top of casing
Elevation; 1642.99 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS4A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1659.49 ft. Casing top; 1662.49 ft.
Well Bottom; 1641.50 ft.

Completion: Date drilled; 9-24-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 18 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-13 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 13-18 ft.
Elevation of interval; 1641.50-1646.50 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 11-18 ft.

Grout Seal: Depths (from ground); 0-11 ft.
Date sealed; NA

Additional Data:

Static Water Level: Date; 9-4-86
Depth; 17.29 ft. below top of cas1ng
Elevation; 1645,20 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC :



Well Number: (WS4B)

Project: MDU Ash Disposal Program
Construction Data:

Locatien:  139-81-10DBA

Elevation: Ground; 1659.75 ft. Casing top; 1662.75 ft.
Well Bottom; 1635.80 ft.

Completion: Date drilled; 8-5-85
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 25 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.1-19.0 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 19-24 ft.
Elevation of interval; 1635.80-1640.80 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 18-25 ft.

Grout Seal: Depths (from ground); 0-18 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 9-4-86
Depth; 17.39 ft. below top of casing
Elevation; 1645.36 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC
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"Wells 10, 11, 12 and 13

1-11

11-14

14-30

30-41

41-59

59-65

65-81

81-84

84-91

91-110

110-120

Top soil, silty, clayey;~sahdy, brOwn,,
calcareous; with some limestone pebbles.

Silt, clayey, brownish-tan, slightly indurated,
very dry, calcareous; with thin coarse-grained,
clean silt lenses and a few small (less than .5
in.) iron oxide concretions. Abundant small

gypsum crystals (less than .13 in. Tong). Some

small, black flakes of organic plant material.

Cannonball-Ludlow Formations.

Silt, as above, with some (1ess§than«20%) very
fine- to fine-grained sand interspersed.

Silt, as above, clayey, less sand than |
above interval, oxidized; with very fine-grained
silty sand lenses and very few gypsum crystals.

Silt, very clayey, with some (less than 20%) ver

fine-grained sand interspersed, steel-gray (color

change), moderately indurated; with fewer small
gypsum crystals than above intervals.

Silt, as above, very clayey,‘W1thjsome (Tess than
20%) fine- to medium-grained sand interspersed in
a silt and clay matrix.

Silt, -as above, with’abundant,(more‘than 20%)
fine- to medium-grained sand interspersed.

Silt, clayey, steel-gray to bluish, moderately
indurated; with thin coarse-grained silt to very
fine-grained sand lenses in an otherwise fine
silt to clay matrix.

Clay, silty, steel-gray to bluish, moderately
indurated, dense.

Siltstone, sandy, clayey, steel-gray to bluish,
slightly indurated; with small fine-grained sand
lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, bluish-gray, moderately indurated;
with thin (less than 1 foot) mudstone lenses.

Silt, very clayey, steel-gray to bluish,
moderately indurated, very dense. ‘
Cannonball-Ludlow Formations.



Wells 20 and 21

0-1

1-21

21-26
26-49

49-53

53-63

63-80

Top soil, silty, sandy, clayey, dark-brown,
calcareous; with some limestone and granite
pebbles.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
brownish-tan, slightly indurated, calcareous,
oxidized; with small iron oxide concretions and
abundant small gypsum crystals.
Cannonball-Ludlow Formations.

Silt, as above, steel-gray (color change).

Silt, clayey, with some (less than 20%) very
fine- to medium-grained sand interspersed,
steel-gray to bluish, slightly indurated; with
very few small gypsum crystals and some thin
(less than 1 foot) siltstone lenses.

Silt, as above, with abundant (more than 20%)
fine- to medium-grained sand interspersed.

Silt, as above, clayey, less sand, with thin
(less than 1 foot) siltstone to mudstone lenses.

Silt, very clayey, steel-gray to bluish,
moderately indurated, very dense.
Cannonball-Ludlow Formations.

Wells 30, 31, 32 and 33

0-1

1-2

2-31

31-44

Top soil, silty, sandy, brownish, calcareous;
with some granite and limestone pebbles.

Pebble-loam (glacial till), silty, sandy, clayey,
yellowish-brown, dry, calcareous.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
brownish-tan, slightly indurated, calcareous,
oxidized; with small iron oxide concretions.
Some small, black flakes organic plant material.
Cannonball-Ludlow Formations.

Silt, clayey, steel-gray (color change), slightly
indurated, calcareous; with small iron oxide
concretions; thin coarse silt lenses, small
gypsum crystals and gray to reddish-brown



44-61
61-65

65-76

76-80

80-92

92-120

Well 40

0..

1-5

5-22

22-40

40-51

51-58

Silt, as above, with some (less than 20%) f1ne-
to med1um-gra1ned sand 1nterspersed

Silt, as above, w1th abundant (more than 20%)
fine- to med1um -grained sand 1nterspersed dense.

Silt, as above clayey, Tess sand, some thin
(less than 1 foot) lenses of s11tstone to
mudstone.

S11tstone sandy, clayey, steel-gray to bluish,
sTightly 1ndurated with small fine-grained sand
lenses and abundant (more than 20%)

fine-grained sand interspersed in the matrix.

Silt, clayey, stee1-gray to bluish,
moderately indurated, with some (less than 20%)
very fine- to fine grained sand interspersed.

Silt, veny clayey, steel-gray to bluish,
moderately indurated, very.dense.

Cannonball-Ludlow Formations.

Top soil, sandy, silty, brownish-tan,
calcareous; with some granite and limestone
pebbles.

Pebble-loam (glacial til1), sandy, silty, with
detrital lignite and organic matter,
yellowish-brown, very dry, ca]careous

Sand, very fine- to medium-grained,
unconso]1dated with thin Tenses of clay and
detrital 11gn1te, brownish-yellow, calcareous.

Silt, clayey, with minor amounts (less than 10%)
very fine-grained sand interspersed,
brownish-tan, s]ight]y indurated, calcareous,
oxidized; with small iron oxide concretions and
small gypsum crystals; Cannonball- Ludlow
Formations.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
steel-gray (color change), moderately indurated;
with some reddish-brown mottling and some very
thin (]ess than 6 1nches) mudstene Tenses..

Silt, as above, with abundant.(moreAthan_ZO%)
fine-grained sand and thin silty-clay lenses.



58-62

62-70-

70-80

80-120

S11tstone, sandy, clayey, stee] -gray to b1u1sh
moderately indurated; with small fine- -grained
sand lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, with some (less than 20%) fine- to
med1um -grained sand interspersed, steel-gray to
bluish, moderately indurated; with thin
(Tess than 2 feet) sandy ]enses

Silt, as above, very clayey, some (less than
10%) fine- -grained sand 1nterspersed less sand
than above interval.

Silt, as above, dark-steé]-gnay.
Cannonball-Ludlow Formations.

Wells 41 42 and 43

0-1
1-4

4-40

40-51

51-58

58-62

62-70

Top soil, sandy, silty, dark-brown, calcareous;
with some granite and limestone pebbles

Pebble-loam (glacial till), sandy, silty, c1ayey,
yellowish-brown, very dry, calcareous.

Silt, clayey, with some (less than 20% ) very
fine-grained sand interspersed, brownish-tan,
unconsolidated, noncompacted, calcareous to 25
feet, oxidized; with small iron oxide concretions
and abundant smal] gypsum crystals.
Cannonball-Ludlow Formations.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
steel-gray (color change), moderately indurated;
with some reddish-brown mottling and some very
thin (less than 6 inches) mudstone lenses.

Silt, as above, with abundant (more than 20%)
fine-grained sand and thin silty-clay lenses.

Siltstone, sandy, clayey, steel-gray to bluish,
moderately indurated; with small fine-grained -
sand lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, with some (less than 20%) fine- to
med1um gra1ned sand interspersed, steel-gray to
bluish, moderately indurated; with thin (1ess
than 2 feet) sandy - lenses.



30-40

Silt, as above, very clayey, less sand than
above interval, dark-steel-gray.
Cannonball-Ludlow Formations.

Wells 53 and 54

0-4

4-15

15-20

20-30

30-45
45-60

Top soil, clayey, silty, very dark-brown, wet,
sticky.

Clay, silty, with some (less than 20%) fine- to
medium-grained sand interspersed, brownish-tan,
slightly indurated, dry, calcareous; with small
iron oxide concretions, small gypsum crystals and
occasional reddish-brown mottling;
Cannonball-Ludlow Formations.

Sand, very fine-grained to medium-grained, silty,
clayey, unconsolidated, yellowish-brown,
oxidized.

Silt, clayey, with some (less than 20%)
fine-grained sand interspersed, steel-gray

(color change), slightly indurated; with clay and
sand lenses, some small concretions and some
small gypsum crystals.

Silt, as above, very clayey.
Silt, as above, clayey, brownish-gray, moderately

indurated, some reddish-brown mottling.
Cannonball-Ludlow Formations.

Wells 55 and 56

0-5

5-26

26-35

Sandy-loam (glacial), with fine- to ,
medium-grained sand, silty, calcareousy with
small granite and limestone pebbles.

Clay, silty, with minor amounts (less than

10%) of very fine-grained sand,
dark-brownish-tan, moderately indurated,
brittle, very dry, calcareous; with small iron
oxide concretions, small gypsum crystals and
occasional thin sandstone laminae. Some small,
black flakes of organic plant material.
Cannonball-Ludlow Formations.

Clay, as above, very silty, sandy, brownish-tan,
oxidized.



35-40

-40-60

60-85

85-100

Silt, clayey, with some (less than 20%) very
fine- to fine-grained sand interspersed,
steel-gray (color change) moderately indurated;
with small gypsum crystals and occasional clay
lenses.

Silt, as above, with minor amounts (less than
10%) of fine-grained sand interspersed.

Silt, as above, clayey, less sand. than above
interval.

Silt, as above, very clayey, with minor.
amounts (less than 10%) of sand interspersed,
light-gray. Cannonball-Ludlow Formations.

Wells 60, 61 and 62

0-2

2-25

25-29

29-36

36-60

Top soil, silty, clayey, dark-brown to
tanish-brown, calcareous.

Silt, very clayey, with some minor amounts (less
than 10%) of very fine- to fine-grained sand
interspersed, brownish-tan, slightly indurated,
dry, calcareous; with abundant small gypsum
crystals and thin silt and sand lenses;
Cannonball-Ludlow Formations.

Silt, as above, with abundant (more than 20%)
fine- to medium-grained sand interspersed.

Silt, as above, clayey, less sand than above
interval, dark-brownish-tan, oxidized.

Silt, very clayey, with some (less than 20%) very
fine-grained sand interspersed, steel-gray (color
change), moderately indurated; with thin (less
than 1 foot) sandy-silt lenses.

Cannonball-Ludlow Formations.

Well 70 0-2 Pebble-1oam (glacial till), clayey, sandy,

2-21

yellowish-brown, unconsolidated, damp,
calcareous.

Silty, clayey, with some (less than 20%)
fine-grained sand interspersed, brownish-tan,
moderately indurated, very dry, calcareous,
oxidized; with small iron oxide concretions and
abundant small gypsum crystals.
Cannonball-Ludlow Formations.



21-24

24-31

31-62

62-76
76-82

82-100

Shale, silty, steel—'to dark-gray (color change),
jndurated, fissite, very dry; with occas1ona]
thin silt and sand 1enses

Silt, clayey, w1th abundant (more than 30%) sand
steel-gray, moderate1y 1ndurated '

Silt, clayey,. with some (]ess than 120%) very
f1ne- to fine- grained sand interspersed,
steel-gray, moderately indurated; with some small
gypsum crysta]s and small iron ox1de concret1ons

Silt, as above, with some (1ess than 20%)
fine-grained sand interspersed.

Silt, as above, with abundant (more than 20%)
fine- to medium- grained sand.

Silt, as above, c]ayey, Wlth some (less than 20%)
fine-grained sand 1nterspersed dark-gray.
Cannonball-Ludlow Formations.
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HESKETT SWL ' INFORMATION

WELL DATA
WELL  TOP GROUND o CASING
NO. OF CASE SURFACE ~ SCREENED  INTERVAL HEIGHT
10 1725.01 1722.06 1604.01 to 1608.01 2.95
11 1725.01 1722.10 1642.81 to 1646.81 2.91
12 1724 .90 1721.88 1643.51 to 1663.51  3.02
13 1724.98  1721.80 1681.51 to 1701.51 3.18
20 1709.48 1707.04 1627.48 to 1631.48 2.44
21 1709 .40 1707 .22 1661.90 to 1685.90 2.18
30 1717 .64 1715.55 1595.64 to 1599.64  2.09
31 1717.58 1715.24 1635.58 to 1639.58 2.34
32 1717.79 1715.34 1641.69 to 1661.69 2.45
33 1717.91 1715.48 1669.69 to 1689.69 2.43
40 1710.15 1708.02 1592.25 to 1596.25 2.13
41 1710.07 1708.03 1626.77 to 1630.77 2.04
42 1710.31 1708.12 1652.61 to 1672.61 2.19
43 1711.03 1708.92 1650.14 to 1654.14 2.11
44 1711 .40 1709.09 1685.88 to 1705.88 2.31
45 1710.17 1708.34 1667.61 to 1687.61 1.83
50 1677.01 1674 .58 1647 .51 to 1667.51 2.43
51 1676 .70 1674 .47 1637.33 to 1642.33 2.23
52 1676.71 1674 .45 1658.01 to 1668.01 2.26
53 1688.17 1685.71 1665.70 to 1680.70 2.46
54 1688.10 1685.71 1633.11 to 1638.11  2.39
55 1696.10 1693.86 1636.95 to 1661.95 2.24
56 1696.42  1693.86 1597.99 to 1601.99 2.56
60 1716 .42 1714.23 1662.02 to 1692.02 2.19
61 1716 .53 1714 .23 1670.89 to 1700.89  2.30
62 1716 .67 1714.32 1681.40 to 1701.40 2.35
70 1735.67 1733.18 1634.57 to 1638.57 2.49
WS2 1698.64 1696 .00 1635.00 to 1640.00 2.64
WS1 1681.71 1679.61 1634.61 to 1639.61 2.10
WS1  1683.67 as of 1-3-87 4.06
WS1A  1682.23 1679.10 1657.10 to 1662.10 3.13
WS1B  1682.07 1678.80 1648.80 to 1653.80 3.27
Ws4 1662.61 1659.61 1624.60 to 1629.60 3.00
WS4A  1662.49 1659.49  1641.50 to 1646.50 3.00
WS4B  1662.75 1659.75 1635.80 to 1640.80 3.00
WS3 1661 .00 1658.00 1628.00 to 1633.00 3.00
WS3A  1660.81 1657 .70 1645.31 to 1650.31 3.11

CASING ON WELL WS1 WAS REPAIRED IN JANUARY ,1987

ALL VALUES ARE IN FEET ABOVE MEAN SEA LEVEL

STATIC WATER LEVEL (in feet) FROM TOP OF CASING

SWL-TOP =
SWL-MSL = STATIC WATER LEVEL (in feet) AT MEAN SEA LEVEL
SWL-BLS = STATIC WATER LEVEL (in feet) BELOW LAND SURFACE



11

12

13

HESKETT SWL INFORMATION

11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~3-87

5-11-88

9-12~88

1-4-89

12-15~-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP . SWL-MSL
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1673.37
1671 .69

1671 .43

1671.30
1671 .40
1671 .56
1671.53
1670.22
1669.96
1668 .68

1682.59
1683.54
1684 .13
1684 .29
1684 .42
1684 .29
1684 .36

1682.39

1681 .34
1680 .91

1682 .48
1684 .35
1684 .90
1685 .04
1685 .13
1685 .07
1685 .00
1683.00
1681 .69
1681 .53

1694 .89
1694 .99
1694 .83
1695 .06
1695.12
1693.71
1693.45
1693.29

SWL-BLS



HESKETT SWL INFORMATION

WELL
NO. DATE SWL~TOP SWL-MSL SWL-BLS
20 9~11-86 37.17 1672 .31 34.73
10-16-86 36.85 1672.63 34.41
11-21-86 36.75 1672.73 34.31
1-13-87 36.68 1672.80 34.24
3-6-87 35.09 1674.39 32.65
4~21-87 35.73 1673.75 33.29
6-3-87 35.93 1673.55  33.49
5-11-88 37.93 1671.55 35.49
9-12-88 39.80 1669.68 37.36
1-4-89 40.16 1669 .32 37.72
21 9-11-86 29.17 1680.23 26.99

10-16-86 28.94 1680 .46 26 .76
11-21-86 28.61 1680.79 26.43
1-13-87 28.51 1680.89 26.33
3-6-87 28.41 1680.99 26.23
4-21-87 27.95 1681.45 25.77
6-3-87 28.12 1681.28 25.94
5-11-88 30.77 1678.63 28.59
9-12-88 32.22 1677 .18 30.04
1-4-89 33.07 1676 .33 30.89



30

31

32

33

HESKETT SWL INFORMATION

10-16-86
11-21-86
1-13-87
3-6~-87
4-21-87
6~3~87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~-3-87

5-11-88

9-12-88

1-4-89

9~11-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6~-3-87
5-11-88
9~12-88
1-4-89

12-15-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP  SWL-MSL

- - . g - —— - - o " " w_ o v wses sy sy > wis o  wsee wate e o st ks s oo

1668.26
1668.29
1668.36
1668.49
1669.11
1669.54
1669.28
1667 .28
1665.67
1665.24

1674 .37
1673.84
1673.84
1674.17
1674 .99
1675.32
1674 .99
1672.57
1670.70
1670.27

1675.27
1675.76
1675.92
1676 .61
1677 .50
1677 .79
1677 .40
1674 .61
l1672.61
1672.14

1677 .23
1677.19
1678.18
1678.90
1678.37
1675.85
1674 .34
1673.88

SWL-BLS



HESKETT SWL INFORMATION

SWL-TOP  SWL~MSL

- an > - woa Vowe o Vo s s, o, o -\ e, oy > . ‘s o

41

42

45

11-21-86
1-13-87
3-6~-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10~-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~3-87

5-11-88

9-12-88

1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~-3-87

5-11-88

9-12-88

1-4-89

12-15-86
1-13-87
3-6-87
4-21-87
6-3~-87
5-11-88
9-12~-88
1-4-89

1646 .33
1646 .47
1646 .86
1646 .76
1647.09
1646 .99
1646 .89
1646 .79
1646.43
1646 .26

1673.78
1673.98
1674 .14
1673.91
1674 .24
1674 .64
1674 .44
1672.67
1670 .86
1670.37

1677 .01
1677 .57
1678 .88
1678.85
1679 .04
1679.11
1679.01
1677.70
1676 .35
1676.19

1681 .46
1681 .59
1681 .69
1681 .59
1681 .46
1680 .28
1679.33
1679.20

SWL-BL.S



HESKETT SWL INFORMATION

SWL-BLS

1685.01 23.91

- A s " ot O > T 00 WD o G000 0 s 000 o0 s e e s ote Uit s vty et et wows ks St i o

11-21-86 25.82 1685 .21 23.71
1-13-87 26.08 1684 .95 23.97
3-6-87 25.89 1685.14 23.78
4-21-87 26.12 1684 .91 24 .01
6-3-87 26.58 1684 .45 24 .47
5-11-88 27.56 1683.47 25.45
9-12-88 29.92 1681 .11 27 .81
1-4-89 29.20 1681.83 27 .09
10-16-86 21.98 1689 .42 19.67
11-21-86 21.85 1689.55 19.54
1-13-87 22.1% 1689 .25 19.84
3-6-87 22.08% 1689.35 19.74
4-21-87 21.72 1689 .68 19.41
6-3-87 22.21 1689.19 19.90
5~11-88 23.46 1687 .94 21.15
9-12-88 dry
1-4-89 24.87 1686 .53 22 .56



vt e e e e g e s e e i i S S e e v e et e e

50

51

62

HESKETT suu»INFoRMATIGN.

11-21-86

1-13-87
3-6-87
4-21-87
6~3-87
5-11-88
9-12~-88
1-4-89

10-16-86
11-21-86
1-13-87
3~-6-87
4-21-87
6-3-87
5~11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP SWL-MSL SWL-BLS

not taken
3.74

4.33
5.41
7.87
7.97

6.43
6.07
6.30
5.94
5.45
5.74
7.35
9.61
9.81

4.43
4.07
4.56
3.81
3.61
4.20
4.99
7.81
7 .89

1671.56
1672 .48
1672 .84
1672.25

1673.27

1672.68

1671.60
1669.14
1669.04

1670.27
1670.63
1670.40
1670.76
1671.25
1670.96
1669.35
1667 .09
1666 .89

1672 .28
1672 .64
1672.15
1672.90
1673.10
1672.51
1671.72
1668.90
1668.82



- o — . . - o " " Vors waee s s ows s et oA o0s W0t w0 ke asa e s W00t

54

55

56

HESKETT SWL INFORMATION

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4~89

10-16~-86
11-21-86
1-13-87
3-6-87
4-21-87
6~3-87
5-11-88
9~12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3~-6~-87
4-21-87
6~3-87
5-11-88
9-12-88
1-4-89

SWL~-TOP SWL-MSL sSWL-BLS

29 .46
29.50
29.56
29.30
29.30
29.13
29.86
30.35
29.66

42 .52

39.93
39.96

39.83
39.40
39.54
41.08
42 .06
42 .88

1681.51
1681.71
1681.25
1680.62
1682.00
1680.85

1680 .66

1676 .92
1677 .24

1666.74

1667.13

1667 .23
1667.10
1667 .40
1667 .56
1665.82
1664 .97
1664 .48

1666.64
1666 .60
1666 .54
1666 .80
1666.80
1666 .97
1666 .24
1665.75
1666 .44

1653.90
1656 .49
1656.46
1656 .59
1657 .02
1656 .88
1655.34
1654 .36
1653.54

e

27 .22
27 .26
27 .32
27 .06
27 .06
26 .89
27 .62
28.11
27 .42

39.96
37.37
37.40
37.27
36.84
36.98
38.52
39.50
40.32



60

61

62

70

HESKETT SWL INFORMATION

9~11-86
10~-16-86
11-21-86
1-13-87
3~6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5~11-88
9-12-88
1-4~-89

10-16-86
11-21-86
1-13-87
3~6~-87
4-21-87
6-3-87
5-11-88
9~12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6~87

4-21-87

6-3-87
5-11-88
9-12~-88
1-4-89

SWL~-TOP SWL-MSL

55.02
54.99
54.56
54.46
54.40
54.53
54.43
54.56
54.82
54.92

1683.84
1683.91

1684 .07

1684 .07
1683.91
1684.13
1684 .17
1681.81
1680.95
1680.50

1683.98
1684 .15
1684 .15
1683.98
1684 .21
1684 .21
1681 .88
1681.06
1680.57

1683.93
1684 .12
1684.16
1683.96
1684 .19
1684 .19
1681 .86

1680.65
1680.68
1681.11
1681.21
le81.27
1681.14
1681 .24
l1681.11
1680.85
1680.75

SUL*BLS

P

52.53
52.50
52.07
51.97
51.91
52.04
51.94
52.07
52.33
52.43



< o " o ———y . " 7 - — o wor s o gy oo -y w— o - " - —-— v

WS1A

WS1B

Ws2

HESKETT SWL INFORMATION

11-21-86
1-13-87x%
3-6~87
4-21-87
6~-3-87
5-11-88
9~12-88
1-4-89
*x = WELL

9-4-86
10~-16-86
11-21-86
1-13-87
3-6~87
4-21-87
6-3-87
5-11-88
9-12-88

1-4-89

9-4-86
10-16-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12~-88
1-4-89

9-4~-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6~3~87
5-11-88
9-12-88
1-4-89

‘CASING

dry
dry
dry
dry
24 .31
22.18
22.38
dry
dry
dry

25.33
25.53
26 .08
27 .07
24 .35
21.82
22.77
28.22
30.18
29.92

33.96
33.66
33.47
33.79
33.73
32.91
33.04
35.33

36 .68

37.17

1656.71
1656 .58
1656.15
1655 .52
1656 .90
1658.70
1658.31
1654 .67
1653.35
1653.81

REPAIRED

1657 .92
1660.05
1659.85

1656 .74
1656 .54
1655.99
1655.00
1657 .72
1660 .25
1659 .30
1653.85
1651 .89
1652.15

1664 .68
1664 .98
1665.17
1664 .85
1664 .91
1665.73
1665 .60
1663.31
1661 .96
1661 .47

SWL-BLS

21.18
19.05
19.25

22.06
22.26
22.81
23.80
21.08
18.55
19.50
24 .95
26 .91
26 .65

31.32
31.02
30.83
31.15
31.09
30.27
30.40
32.69
34.04
34 .53



Ws3A

Ws4

WS4A

Ws48

HESKETT SWL INFORMATION

9-4-86
10-16-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9~-12-88
1-4~-89

9-4-86
10-16~-86
11-21-86

1-13-87

3-6-87

4-21-87
6-3-87
5~11-88
9-12-88
1-4-89

9-4-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88

1-4-89

9-4-86
10-16-86

11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SNL TOP SNL MSL

1646 33
1646 .56
1646 .60
1647 .02
1646 .20
1647 .06
1646 .40
1643.48
1643.12
1643.32

1652.51
1652.38
1651.26
1650 .64
1653.99
1652.08
1647 .10
1647 .00
1646 .08

1642 .99

1643.09

1643.19
1643.78
1643.45
1643.61
1643 .22
1641.15
1640 .66
1641.38

1645 .20
1645 .33
1645 .36
1645.10
1644 .87
1646 .68
1645 .56
1643.13
1642.38

1642.74

1645 .36
1645 .52
1645.59
1645 .33
1645.10
1646 .94
1645 .69
1643.20
1642.47
1642 .83

SWL-BLS



EXHIBIT 5-H

WATER TABLE ELEVATION CONTOUR MAP

5 - 26



EXHIBIT 5-1

SITE HYDROGRAPHS

5 « 27



Elevation (MSL)

1700.00 7

1680.00 ¢

1680.00

1670.00

1660.00

1650.00 ¢

1640.00

HYDROGRAPH
Waells 10, 11, 12, 13
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L

/

10-86 1-87 3-87 6-87 5-88 9-88 1-89

L J

Date of Measurement
-2 Well 10 <= Well 11
4% Well 12 €. Well 13



Elevation (MSL)

1700.00 ¢

1690.001

1680.00 ¢

o L L]

1€70.00¢

....--..-..----i------‘b------_+.~---....:a:-«....,%.

HYDROGRAPH
Wells 30, 31, 32, 33

cmmmnnsfnmnnnui .
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1660.00 4

1650.00 1

R
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X
b
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3-87 6-87 5-88 8-88 1-89
Date of Measurement
- Well 30 -~ Weil 31
- Well 32 ©- Well 33



Elevation (MSL)

HYDROGRAPH
Waells 40, 41, 42, 45

1700.00'|-

1680.00 4

1680.00+ -

3]

'1--------+---—---+----”--+-..--
phl
1670.&%- ‘*-----n-*
1680.00 ¢
1850.00 ¢+
[ —-— e oo — o —- —
% y y ’ 1-89

1640.00 § $
10-86 1- 3-87 6-87 5-88 9-88
Date of Measurement
- Well 40 -+~ Waell 41

M- Well 2 ©- Waell 45
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Elevation (MSL)

1700.00 v

1690.00 ¢

1680.00 ¢

1670.00

v

1660.001

1650.00 ¢

HYDROGRAPH
Woells 50, 51, 62
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1640.00
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Date of Measurement
- Well 50 4= Well 51 M Welil 62



EXHIBIT 5-4

GROUNDWATER CHEMICAL ANALYSIS

5 - 28



Drinking Water Standards

Recommended )

Constituent Concentration Limit
Total Dissolved Solids (mg/L) 500
Sulfate (S0,) (mg/L) 250
Chloride (cf) (mg/L) 250
Nitrate (NO3) (mg/L) 45
Iron (Fe) (mg/L) 0.3
Manganese (Mn) (mg/L) 0.05
Copper (Cu) (mg/L) 1.0
Zinc (Zn) (mg/L) 5.0
Boron (B) (mg/L) 1.0
Hydrogen Sulfide (HZS) (mg/L) 0.05

Maximum Permissible

Concentration
Arsenic (As) (mg/L) 0.05
Antimony (Sb) (mg/L) 0.01
Barium (Ba) g (mg/L) 1.0
Cadmium (Cd) (mg/L) 0.01
Chromium (Cr) (mg/L) 0.05
Lead (Pb) (mg/L) 0.050
Mercury (Hg) (mg/L) 0.002
Selenium (Se) (mg/L) 0.01
Silver (Ag) (mg/L) 0.050 3
Fluoride (F) (mg/L) 1.4-2.4]
Organics:
Cyanide (mg/L) 0.05
Phenol (mg/L) 0.001
Synthetic Detergents (mg/L) 0.5

1Recommended concentration limits for these constituents
are mainly to provide esthetic and taste characteristics.
2Maximum permissible limits are set according to health
criteria.

3Limit depends on average air temperature of the region;
fluoride is toxic at about 5-10 mg/L if water is consumed
over a long period of time.




Chemical Analyses of Selected Wells

Parameter

Sample Co1]§ction Date

Water Level (ft
Elevation; Screen Center (ft
Field Water Temp ¢
Field pH (standard units
Field Sp.Cond. fumhos/cm)
Total Dissolved Solids®  (mg/L)
Total Alkalinity as CaCO3 (mg/L)

Bicarbonate (HCO3) (mg/L)
Boron (B) (mg/L)
Calcium (Ca) (mg/L)
Chloride (C1) (mg/L)
Fluoride (F) (mg/L)
Iron (Fe) (mg/L)
Potassium (K) (mg/L)
Magnesium (Mg) (mg/L)
Nitrate (NO3) (mg/L)
Sodium (Na) (mg/L)
Sulfate (504) (mg/L)
TRACE ELEMENTS:
Arsenic (Ar) (mg/L)
Barijum (Ba) (mg/L)
Cadmium (Cd) (mg/L)
Chromium (Cr) (mg/L)
Lead (Pb) (mg/L)
Manganese (Mn) (mg/L)
Mercury (Hg) (mg/L)
Molybdenum (Mo) (mg/L)
Selenium (Se) (mg/L)
Silver (Ag) (mg/L)

;From top of PCV casing.
TDS is calculated.

Well 10

825.

339.
20.
0.
<.
16.
302.

A

. . . .
R OOMNWOO OO OOOOOO

~n
n
w
N
o

6443.0

<.002
0.090
0.0020
<.002
<.002
0.986
<.0003
0.018
<.002
<,001

Well 12 Well 30
9-11-86 9-11-86

42.4 49.4
1653.5 1597.6
8.4 8.0
7.2 8.1
8070.0 1350.0
10396.0 1286.0
645.0 425.0
789.0 520.0
422.0 33.0
20.7 2.1
<.2 0.4
0.6 <.2
13.0 5.8
318.0 34.0
<1 <1
2438.0 352.0

6818.0  606.0

.0025 <.002
0.157 0.030
0.0012 <,001
<,002 <.002
<.002 <,002
2.130 0.124
<,0003 <,0003
<,