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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: 

 Document the status of groundwater monitoring and any corrective action programs for the CCR 

unit, 

 Summarize key actions completed, 

 Describe any problems encountered, 

 Discuss actions to resolve the problems, and 

 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. 
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Table 1 CCR Rule Requirements and Compliance 

CCR Rule 

Reference 
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: Identification 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 III Alternative Source Demonstration Report 

(§257.94(e)(2)) 

- Assessment Monitoring Results and Discussion 

(§257.95(d)(3)) 

- Appendix IV Alternative Source Demonstration Report 

(§257.95(g)(3)(ii)) 

- Demonstration for Additional Time for Assessment or 

Corrective Measures (§257.96(a)) 

Section 2.3 Monitoring 

and Analytical Results 
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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: 

• 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 III constituents, per the detection monitoring program of the CCR Rule

(257.94).

• SSI Evaluation: SSI 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 SSIs.

• 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 SSIs were 
verified.

• 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 SSIs (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 III ASD was conducted on the verified SSIs and was able to successfully demonstrate that a 

natural variation in groundwater quality resulted in the SSIs, as allowed by §257.94(e)(4). The Alternative 

Source Demonstration: October 2018 Event Report is included in Appendix B. 
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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 III 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 SSIs, 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: 

 Complete SSI evaluation for the September 2019 detection monitoring event in accordance with 

the Statistical Certification (Barr, 2017b).  

 Evaluate analytical results from 2020 semi-annual detection monitoring events for SSIs according 

to the Statistical Certification (Barr, 2017b). 
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3.0 References 

Barr Engineering Co. (Barr), 2017a, Groundwater Monitoring System Certification, October 2017. 

Barr, 2017b, Statistical Method Selection Certification, October 2017. 
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Figure 1
SITE LAYOUT AND CCR

MONITORING WELL NETWORK
R. M. Heskett Station

2019 CCR Groundwater Monitoring Report 
Montana Dakota Utilities
Mandan, North Dakota

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Site Location

Image Source: 2017 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg

!? Monitoring Well Location

!H
Monitoring Well Location - Water Level
Only

Existing Slot Boundaries

Streams

Property Line

Future Landfill Boundary

10ft Contours

2ft Contours

Active Portion of Landfill
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MVTL
MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 -Fax 701-258-9724
1201 Lincohi Highway~Nevada,IA 50201 ~800-362-0855~Fax515-382-3885

www.mvtl.com

MEMBER

ACIL

Quality Control Report - CCR
Page: 1 of 1

Lab ?s: 19-W567 to 19-W574

Analyte

Boron - Total mg/1

Calcium - Total mg/1

Chloride mg/1

Fluoride mg/1

pH units

Sulfate mg/1

Total Dissolved Solids mg/1

LCS
Spike
Amt

0.40
0.40

20.0
20.0

30.0
30.0

0.50

100
100

Project: MDU Heskett

LCS
Rec

%
95
100

102
107

97
97

104

96
100

LCS
% Rec
Limits

80-120
80-120

80-120

80-120

80-120
80-120

90-110

80-120
80-120

IVIatrix
Spike
Amt

0.400
2.00
2.00

2000
1000
2000
500
500

30.0

0.500
0.500

1000
100

Matrix

Spike

ro
19-D943
19-W567
19-W586

19M537q
19M539q
19M541q
19W571q
19W587q

19-W593

19-W568
19-W583

19-W583
19-W574

Work Order: 201982-062
Matrix
Spike
Orig
Result

0.24
0.70
< 0.5

1950
1820
2060
346
442

<1

0.98
< 0.1

370
<5

JVIatrix
Spike
Result

0.66
3.00
2.41

4100
2830
4140
920
1040

28.4

1.45
0.52

1150
103

Matrix

Spike
Rec

%
105
115
120

108
101
104
115
120

95

94
104

78
103

Matrix

Spike
% Rec
Limits

75-125
75-125
75-125

75-125

75-125
75-125
75-125
75-125

80-120

80-120
80-120

80-120
80-120

MSD/
Dup
Orig
Result

0.66
3.00
2.41

4100

920
1040

28.4

1.45
0.52

7.1

7.6

1150
103

31200

MSD/
Dup
Result

0.63
3.00
2.34

4140

935
995

29.6

1.46
0.52

7.1

7.6

1170
105

30800

MSD
Rec

%
97
115
117

110

118
Ill

99

96
104

80
105

MSD(
Dup
RPD

4.7

0.0

2.9

1.0

1.6

4.4

4.1

0.7

0.0

0.0

0.0

1.7

1.9

1.3

MSD/
Dup
RPD
Limit (<

20
20
20

20

20
20

20

20
20

20
20

20
20

20

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

< 0.1

<1

<1
<1
<1

<1
<1

<0.1

< 0.1

<5
<5

< 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 metforcalibration, 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.

• Onesulfate 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:
^.6^5S)

6Miy]^



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 H\vy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL

CERTIFICATE of ANALYSIS - CCR

Samanfcha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Proj ect Name: MDU Heskett
Sample Description: 13

Event and Year: Spring 2019

Page: 1 of

Report Date: 25 Apr 19
Lab Number: 19-W567
Work Order ft: 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

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.78
* 7.2

8.12
10270
0.98
6160
64.6
10400
408
0.70

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2
1
2
1
1
2
5
3
4
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
19
19

11:48
17:00
11:48
11:48
17:00
16:09
15:19
9:15

11:36
10:36

Analyst

svs
DJN
svs
DJN
DJN
svs
EMS
EMS
svs
sz
sz

* Holding time exceeded

^
Approved by: C/'duA^. K 0^ rt^ ^ M^ P)

Claudette K. Carroll, Laboratory Manager, Blsmarck, ND

RL = Method Reporting Limit

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

= Due to sample quantity + = Due to internal standard response
CERTIFICATION; ND tt 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.



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 H\vy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL

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

Report Date: 25 Apr 19
Lab Number: 19-W568
Work Order ft: 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

Metal Digestion
pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

* 7.2

0.98
6230
63.6
10400
410
0.72

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2 Apr 19
2 Apr 19
2 Apr 19
5 Apr 19
3 Apr 19
4 Apr 19
4 Apr 19
8 Apr 19

17:00
17:00
16:09
15:19
9:15

11:36
10:36

Analyst

svs
svs
svs
EMS
EMS
svs
sz
sz

Holding time exceeded

^(-

Approved by: C^Au^.^L K C^^ ^ M^J} (9

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporfcing 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 8 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.



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 Bioadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 M-E-M-B_E_R
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com AOL

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 102

Event and Year: Spring 2019

Page: 3 of

Report Date: 25 Apr 19
Lab Number: 19-W569
Work Order #: 82-0624

Account tt: 002800
Date Sampled: 1 Apr 19 10:45
Date Received: 1 Apr 19 15:29
Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.75
* 7.1

7.32
9026
0.18
4810
5.0

8190
449
1.62

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2
1
2
1
1
2
5
3
4
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
19
19

10
17
10
10
17
16
15

9
11
10

45
00
45
45
00
09
19
15
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EMS
EMS
svs
sz
sz

* Holding time exceeded

^
Approved by: (^^^ X C^^ (s?M^\^

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 tt = Due to concentration of other analytes
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND tt NB-00016

Mv IL8u"ranlees lhe accuracy ofthe a"»iysis '1°»» »n Ihe sample submilled 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 ofclients,'and aulhoriz.ilion 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 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

\vww.mvtl.com

MEMBER

AOL

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities
5181 Southgafce Dr
Billings MT 59102

Project Name: MDU Hesketfc
Sample Description: 70

Event and Year: Spring 2019

Page: 4 of 8

Report Date: 25 Apr 19
Lab Number: 19-W570
Work Order ft: 82-0624

Account ft: 002800
Date Sampled: 1 Apr 19 11:52
Date Received: 1 Apr 19 15:29

Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.91
* 7.3

7.67
3951
0.32
1830
45.6
3400
338
0.64

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2
1
2
1
1
2
5
3
4
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
1°

19

11:52
17:00
11:52
11:52
17:00
16:09
15:19

9:15
11;36
10:36

Analyst

svs
DJN
svs
DJN
DJN
svs
EMS
EMS
svs
sz
sz

* Holding time exceeded

Approved by: O?^^ ^ 0.^^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

^c.

^M^ 1^

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
= Due to sample matrix (t = Due to concentration o£ other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND tf ND-00016

MVTL guarantees Ihe accuracy of the analysis done on the sample submitled for testing. It is not possible for MVTL to guarantee that a test result oblained 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 authori'zalion for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samanfcha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 101

Event and Year: Spring 2019

Report Date: 25 Apr 19
Lab Number: 19-W571
Work Order ft: 82-0624

Account ft: 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

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.69
* 7.1

7.74
4785
< 0.1

2850
16.0
4400
346
1.34

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2
1
2
1
1
2

11
3
4
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
19
19

14
17
14
14
17

8
15

9
11
10

17
00
17
17
00
30
19
15
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^
Approved by: C'J?(lu^.^ K C'^v rf^ (^ M a^ ^

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 N = Due to concentration of other analytes

= Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND tt 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 lest result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samanfcha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 103

Event and Year: Spring 2019

Report Date: 25 Apr 19
Lab Number: 19-W572
Work Order ft: 82-0624

Account tt: 002800
Date Sampled: 1 Apr 19 14:25
Date Received: 1 Apr 19 15:29

Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

Metal Digestion
pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.48
* 7.1

7.95
5198
0.15
2930
142
4860
530
< 0.5 0

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2
1
2
1
1
2

11
3
4
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
19
19

14
17
14
14
17

8
15

9
12
10

25
00
25
25
00
30
19
15
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^c
Approved by: C^U\.U^^ K. C^^ ^ M^) (^

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 tt = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

MVlLguaranteestheaccuracyot 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 clienls, the public and ourselves, all reports are submitted as the confidential property ofclienls.'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 44R

Page: 7 of 8

Report Date: 25 Apr 19
Lab Number: 19-W573
Work Order ft: 82-0624

Account ft: 002800
Date Sampled: 1 Apr 19 13:12
Date Received: 1 Apr 19 15:29

Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

Event and Year: Spring

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

2019

As Received
Result

6.36
* 6.9

7.77
9300
0.67
6350
205
10100
436
0.82

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2 Apr 19
1 Apr 19
2 Apr 19
1 Apr 19
1 Apr 19
2 Apr 19

11 Apr 19
3 Apr 19
4 Apr 19
4 Apr 19
8 Apr 19

13
17
13
13
17

8
15

9
12
10

12
00
12
12
00
30
19
15
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

(^

Approved by: Q.C^li^ K C'J^vrt^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

^MffCLj^

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below;
® = Due to sample matrix tt = Due fco concentration of other analytes

= Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND tf 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 prolection to clients, the public and ourselves, all reports are submitted as the confidential property of clients,'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: FBI

Event and Year: Spring 2019

Report Date: 25 Apr 19
Lab Number: 19-W574
Work Order #: 82-0624

Account ft: 002800
Date Sampled: 1 Apr 19
Date Received: 1 Apr 19 15:29

Sampled By: MVTL Field Services

Temp at Receipt: 2.8C ROI

Metal Digestion
pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

* 6.2

< 0.1

< 5
< 1
< 10
< 1
< 0.1

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

2 Apr 19
2 Apr 19
2 Apr 19

11 Apr 19
3 Apr 19
4 Apr 19
4 Apr 19
8 Apr 19

17
17

8
15

9
12
10

00
00
30
19
15
36
36

Analyst

svs
svs
svs
EV
EMS
svs
sz
sz

Holding time exceeded

^
Approved by: Cj1^u^l^ K C^f^_p ^ U^ 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 ft = Due to concentration of other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION; ND ff 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 autlionzation for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2019

Sample ID: IZ
2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720
Sampling Personal: ^}^/^^ ff\Xl^f^A^^

y

Weather Conditions: Temp: 5 ^ °F Wind: M/^.^ @ Precip: Sunny / Partly Cloudy //'Cloudy /

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?]

Repairs Necessary:

Casing

Yes
~^~
'^?~

IS
Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

No

No

No ,Not Visible

2"

?o^y

3^0^
:-?//Y^

Electric Water Level Indicator

ft

ft
ft

Sampling Information
Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

z^

Bladder

Bladder

^s^- No

^) No

/^-1-

(A ' ft. l ^
Yes ^P>

/i^ I ^
T7

500mL Nitric
"2^

Control Settings

Purge:

Recover:

PSi:|

Time Purging Began: |

Time Purged Dry:

Time of Sampling:!

500mL Nitric (filtered)

^

•^' sec.

^6~~ sec.

0 7 (a?i/pm
im/pm

/ / ^ ^SnHpm

250mL Sulfuric

2-
Field Measurements

Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. _pH_

DO
(mg/L)

ORP
(mV)

Turbidity
(NTU)

Water

Level (ft)
Pumping

Rate
mL

Removed

Description:

Clarity, Color, Odor, Ect.

SEQ# Time ±5% ±0.1 _±10% ±20 mV ±10% 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 iW^ -7/7^ /W^t -7, ,2- -7-/i-
^1^ I -ZY^ / )1^ 1M2_ iM <?)C /T U-,

iF)^3 -7.V f)l-f.LO -i^r^ /^^ -^3^ ^.-^J ?(,7-^ IOD 'I^Oo

'/o^r ^,f^ ^^ ^-r^/ ^D( -2Z-(/C7/f l^z- :^?^ ( QG ^ Off
7 oJJ -7.1^ W02. ^r? 2... ^L> -7M-L, I ^o3 1A_ ^"^IL ^YLZ
fo^ / i- &m ^:s?-1/-. ^,n^7^

2,3^ -^f^ r^ IV, ^ 100 ^0 ^Zv:
IrfiK ^,0 Yf)^3^ it^ •m,1 ~7,l3M zL^i _l£0_ s-^ ĉ^m -7^-A //.^ ^&- 'W( isJ//PZ 1.0'V ^DOO a^
i7^r y,2^ ^(n^--C-J--J ?/^f '^1^1, C,f0 7l,'-iL ,00 'Z^OG
]W, ^T;^ L&H4 ^-^-7 7;^ -^/ZiJ '^f 'lll^l^ '' /oo .TO 0 _c^

10 -^ r<^ 1^.0 ^7T 3^^ -j-i^! ill IL 7^ -^0
Stabilized:

Comments

'Yes No Total Volume Removed: / ^00 mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company;

Event:

Sample ID:

Sampling Personal:

MDU Heskett

Spring 2019

102^.

-J&^^ ^
t^

Weather Conditions: Temp: 3 S °F Wind: k) @ ^"(Q Precip: Sunny/ Partly Cloudy lt<5iouSy~^

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes

yei?
fss?

/^

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

<3to
No

No

No Not Visible

2"

/i^6

ZZoS
•zo^o

Electric Water Level Indicator

ft

ft
ft

Sampling Information
Purging Method:!

Sampling Method:

Dedicated Equip?:

Duplicate Sample?;

Duplicate Sample ID:

Purge Date: |

Well Purged Dry? |

Sample Date:]

Bladder

Bladder

(Ye^ No

Yes ^*g>

fAf^°l
Yes (-N-CO

T^y

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began: |

Time Purged Dry: |

Time of Sampling:]

5 sec.

$"<S sec.

-za-

,0 o5 ^BRj/pm
am/pm

/OY5 ^afssipm

Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time

1010
•IQZO

t'010

fo3.^
to HO
/&^s

Temp
(°C)

Ui^~

^.OQ

•7,^

~?.°s

-?.2i

~?--32

Spec.

Cond.

±5%

WC^
^|g3<.
clfc02-
°IH^
ci^[
^oz^,

PH
±0.1

^u_
L^
(..&(
^.6o
T~W
~L~^

Field
-DO~

(mg/L)
±10%

2^S
~^\
••z-i^S

•3,/&
~3^Z
3,2-L.

IVIeasurements
ORP
(mV)

±20 mV

~^r
-3(0,3

-3fc.fcl
-?3,5

-13 .V
-27.1

Turbidity
(NTU)
±10%

z^
0.°]^

0^6
o.s^
o.ez^

o.u

Water

Level (ft)
0.25ft

WzT
l^i^o
P^g2-
n-i^L
M&
Z^iO^

Pumping
Rate

ml/min

/(70,o

WO <0

100-0

t<?0,0

t' oo-ff

,00.0

mL
Removed

S~0t5.o

f 000. o

IdoO.-o

ga^o
SOL>.-O

'So0 •c?

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

<nl^r

Clea^_

Clc^

.c*/-

isz
cU^-_

Stabilized

Comments:-^ No Total Volume Removed: L{ QOQ .0 mL



MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2019

Sample ID: %5
2616 E. BroadwayAve. Bismarck, ND

Phone:(701)258-9720

Sampling Personal: J<4—7/ Â=^-

Weather Conditions: Temp: 35 «F Wind: /u @ ^-(^ Precip: Sunny / Partly Cloudy /c€1ouc|y

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

^^-^NP
>ef? No
^ No
(VgS? No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

^,^5 ft

3Z.^l _w
22-^5 ft

Electric Water Level Indicator

Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder
Bladder

No

Yes <SP

Control Settings

Purge:

Recover:

PSI:

^ see

^< see

Purge Date:

Well Purged Dry?

Sample Date:

/ A^^c)
Yes _(^L

A{-^16\

Time Purging Began:

Time Purged Dry:

Time of Sampling:

///-?-

am/pm

// <S 2_ <^i/pm

Bottle
List:

1L Raw SOOmL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. PH
DO

(mg/L)
ORP
(mV)

Turbidity
(NTU)

Water

Level (ft)
Pumping

Rate
mL

Removed

Description:

Clarity, Color, Odor, Ect.

SEQ# Time ±5% ±0.1 ±10% ±20 mV ±10% 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 JL 2̂- J^K 3W L^ JMG 13.0 2^2- 2-^0 I CO,0 i"<x?.o z^r
7TT27 ^7^ ^S2 (.^t 3^1 -m ^w^_ |2^S(. tod'O foco.o li^
If'-i2- ^.Li^ -3£?t/6 fc^Z _^3_t/ fca^ b.L<^ Z2.Z3 A?0.o lcsoo. < Cit^-

]{^ ^.^ ?'?-fc0 4AL ^^°1 b&;( OMC] zz.zs top.o 'S<yL?.-i ~a
fev-

l!^ q,(,^- 3°?$, k.°\l 1^1 ^1^ o.^-_ 22,3, ICO.Q c^.^? 6^

10

Stabilized: /ftes} No
Comments:

Total Volume Removed: S.?^, 0 mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

MDU Heskett

Spring 2019

l0\ .
)&T<-—| ^tA-^, ^-'

/ t

Weather Conditions: Temp: •?J>°F Wind: ^~@ ^-IQ Precip: Sunny /Partly Cloudy /cloudy—^

Well Information
Well Locked?!

Well Labeled?]

Casing Straight?]
GroutSeal !ntact?|

Repairs Necessary:

Yes

x^
1ST

Casing Diameter

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

^»
No

No

No Not Visible

2"

3fc<60

^°\0
W^i

Electric Water Level Indicator

ft

ft
ft

Sampling Information
Purging Method:]

Sampling Method;
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date: |

Well Purged Dry? |

Sample Date: |

Bladder
Bladder

C^e^ No
Yes <SS

(Aff^
Yes, <;Ro~>

(Af^i^{

Control Settings

Purge:!

Recover;

PSI:|

Time Purging Began:]

Time Purged Dry: |

Time of Sampling:

$ sec.

S$ sec.

~w
^Z^ am/pm;

am/pm

1^/T- am^Mftj

Bottle
List:

1L Raw 500mL Nitric SOOmL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

(2^2-
[ZH2-
\z^
\w^

,'^z^-

(1^
7F2T
~~WQ^~

ftf(Z
~w^

Temp
(°C)

^fc&
l.y^-
^iT2/

g-oZ

%.o?
T^i~
^.€>Z

^^s
~^v
-^R~

Spec.

Cond.

±5%

~TOT
4-?(^
^^(
^-h^6
^-?-^

^-^
~^w
L\^c\
^-^82.
T^^^

_pH_

±0.1

^~TS
k.^
^.^
T^W
L /-^
~(s^,-^

/^fcc1
i^GT
fci t^C?

^T°T

Field
DO^

(mg/L)
±10%

S.^o

^..^
-^z^
^.^
H^6

-67TT
5--^

<35
^^T
~^~JY

Measurements
~ORFr

(mV)
±20 mV

3^K
z^-^

ZQ-
Z-2.(

•1T^
-SS7(7
f2J?
~^ib
-2T5~

Zfc. 7-

Turbidity
(NTU)
±10%

ZC3.{

WT
SQcS
"mr
w.^

~5^ZT
^-.oG

~^T
¥, n
TbT

Water

Level (ft)
0.25ft

TT^T
~ww
~^Js~

n,^3
^^0
3Z^-
i^.60

TW
HO. oG
~tw^~

Pumping
Rate

ml/min

100.0
I W.-3

100.0

top •'o

foa.o

}QO.O

lco.O

foo^
lOo.o

100, V

mL

Removed

S'o<9.^

/t^0,0

foco.o
(OCX3 ,0

'iooo^o

2o®o,o

Zooo.o

<i<9Qro
^oo.u
~SOO^~

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

C(e^

d'-^y
0^7
~^7
Cie^^

dt^/

C{^

r£
c(^

~^=~
Stabilized: /fes/ No

Comments:

Total Volume Removed: K.OoO.O mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

~TU

f)^?/y^

MDU Heskett

Spring 2019

2:
./L/J^ r2^-^^ <

Weather Conditions: Temp: ^ °F Wind: )^^(^ r'^ Precip: Sunny / [partly Cloudy / Cloudy

Well Information
Well Locked?]

Well Labeled?]

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

~w
"w
~?~

~w
No

No

No Not Visible
^~

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

^-
? "z^-y __jt

H^, ^-r ft
W.^3 ft

<^
Electric Water Level Indicator

Sampling Information
Purging Method:]

Sampling Method:!

Dedicated Equip?: |
Duplicate Sample?:

Duplicate Sample ID:

Purge Date: |

Well Purged Dry? |

Sample Date: |

Bladder

Bladder

fes^ No

Yes ^

1^/A / T
Yes (4^

1^-/IJW

Control Settings

Purge:!

Recover:

PSI:|

Time Purging Began:!

Time Purged Dry:]

Time of Sampling;]

^~~ sec.

^t~ _sec.

)JVO arn^,
im/pm

IH?..-^ am/^i

Bottle
List:

1L Raw SOOmL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

~^w
l^or
IHi^
]^2/o
~~^w

-^v

Temp
(°C)

^MZ
SS^DZ

T^~yLW
^IA^

Spec.

Cond.

±5%

5^^
5^/0
-^oT
JTW
~5\^~

PH
±0.1

L,io
~T^
h.^O

ZTZ7T
TMT

Field
~DO~

(mg/L)
±10%

<-,w
^.^
^,fT)
z-,^/

M<r

Measurements
ORP
(mV)

±20 mV
^2^~
-^T
-2.^, 0

9^.ci
-Zfii.r'P\

Turbidity
(NTU)
±10%

// 2 5^
?^T^
~^TL
?.o^
2--^^

Water
Level (ft)

0.25ft

w^r
?7?;.^
^7%~
TiTT
7? Pl D

Pumping
Rate

ml/min

T^0~
l.'oQ

/yy
lOa
)on

mL
Removed

<QO
t-oo'o

if) oc)
.^0
$~s7<9

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

^ c.^-
22S:
^Z7
~^-

Stabilized: \ Yes No

Comments: \^
Total Volume Removed: ^.$'l90 mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:;

^i^^
ff^/>^ fl^f

MDU Heskett

Spring 2019

^<i^^^-, ^

Weather Conditions: Temp: ^ ^ °F Wm±lAy^J'~/~ y-^ Precip: Sunny / Partly Cloudy/^foudy)

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes (^oj
^Yes^? No

^e?> No

\/^e^ No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

^LW ^i

?C, IL ft
'<2X'J D ft

Electric Water Level Indicator

Sampling Information
Purging Method:]

Sampling Method:!
Dedicated Equip?:!

Duplicate Sample?:

Duplicate Sample ID: |

Purge Date:]

Well Purged Dry?]
Sample Date:

Bladder

Bladder

<>fes^2 No

Yes

/y^/f/1
Yes <1B-6

1^^](/\

Control Settings

Purge;!

Recover; |

PSI-.I

Time Purging Began:

Time Purged Dry:]

Time of Sampling:]

3^ sec.

sec.

/^J^ arn/^rn

/j?/L amf^n
I

Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

~R^~
\^r1-
~m^
/^^-
/^

Temp
(°C)

z.w
~7A^
-7 AT
-7^
~^TT

Spec.

Cond.

±5%

JD^T
^^T
~zw
cfZ.q^
^J 60

PH
±0.1

r^r
ZJZ~
T/5T
T^
T7^~

Field
"DO"

(mg/L)
±10%

^AQ
77W
M-7
).^
/«^

Measurements
~ORP-

(mV)
±20 mV

-zzij
-% /
-isz.r3-\

:%y
-W,.(J

Turbidity
(NTU)
±10%

~7^FT
-uw
z^\
^77
•^. 7^-

Water

Level (ft)
0.25ft

^.^
z(.,To
^,^0

TC^
^, Jo

Pumping
Rate

ml/min

/ v ^
'T.W

,00
IG(?
I 00

mL
Removed

^'00'

iroD
S'OQ

.$--00

t^6-Q

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

-^€^
c^/^^/-

Stabilized: [Ye^ No

Comments:
X7'

Total Volume Removed: '^'^00 mL



MVTC
Laboratories, Inc.
2616 E. Broadway
Bismarck, ND 58501

Phone (701) 258-9720

Chain of Custody Record

Project Name:

Report To:
Attn:
Address:

phone:
email:

MDU Heskett

MDU
Samantha Davies
5181 SouthgateDr.
Billings, MT 59102
406-896-4227

Event:

Spring 2019
Carbon Copy:

Attn:
Address:

Work Order Number:

Name ofSampIer(s):

i)a^e/\ ^/?^^^

'J^^^//r^y^/

82- '

Lab
Number

r»,
'./ I

Sample Information

TUTSample ID / c? / ^ / o?
13

Dup1
102

70

101

103

44R

FB1

^M\e\
WKI^
/.^/f
\M^
w^'ff\

l^fW
/^//M
^ ^

~ML

MS.
/l\f2^
WfT
)H^
7J7^~

GW
GW
GW
GW
GW
GW
GW
GW

Bottle Type Field Parameters Analysis

TSJJM1f^/^/c?7 / / / ? / ^

's/§/§/^////iw/<S-/ $ / Analysis Required
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

^/J_

~7,7^

7^
_^7l

9^_
7.77

IdTff

^~on
~J^
ii-i^

rw
TToo

Z^f
^73-
Z^7
zzy
ML
IS

MDUListAA&MDU
Appendix 3

Comments:

Relinquished By:
Name:

^-^
Date/Time

/^//f/7
/<2^

Sample Condition:

Location: T@mp (°C)

^_<'
J^65S2=W^588
\r/^v)

Received by:

1 r\ ^ Name:

^?-
Date/Time

/ Av- ao (ci
~\^y\



MVTL
MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

www.mvtl.com

MEMBER

ACIL

Quality Control Report - CCR
Page: 1 of 1

Lab IDs: 19-W586 to 19-W593

Analyte

Boron - Total mg/I

Calcium - Total mg/1

Chloride mg/1

Fluoride mg/1

pH units

Sulfate mg/1

Total Dissolved Solids mg/1

LCS
Spike
Amt

0.40
0.40
0.40
0.40

20.0
20.0

30.0
30.0

0.50

100
100

Project: MDU Heskett

LCS
Rec

%
95
100
90
95

107
104

97
97

104

100
102

LCS
% Rec
Limits

80-120
80-120
80-120
80-120

80-120
80-120

80-120
80-120

90-110

80-120
80-120

Matrix
Spike
Amt

0.400

2.00
2.00
0.400

500
500

30.0

0.500
0.500

100
100

Matrix
Spike
ID

19-D943
19-W567
19-W586
19-W593

19W587q
19W592q

19-W593

19-W587
19-W590

19-W574
19-W593

Work Order: 201982-064;
Matrix
Spike
Orig
Result

0.24
0.70
< 0.5

< 0.1

442
328

<1

0.13
0.55

<5
<5

Matrix
Spike
Result

0.66
3.00
2.41
0.37

1040
915

28.4

0.64
0.94

103
100

Matrix
Spike
Rec

%
105
115
120
92

120
117

95

102
78

103
100

Matrix
Spike
% Rec
Limits

75-125
75-125
75-125
75-125

75-125
75-125

80-120

80-120
80-120

80-120
80-120

MSD/
Dup
Orig
Result

0.66
3.00
2.41
0.37

1040
915

28.4

0.64
0.94

7.5

7.3

7.6

103
100

1120

MSD/
Dup
Result

0.63
3.00
2.34
0.37

995
930

29.6

0.64
0.94

7.6

7.3

7.7

105
102

1120

MSD
Rec

%
97
115
117
92

Ill
120

99

102
78

105
102

MSD/
Dup
RPD

4.7

0.0

2.9

0.0

4.4

1.6

4.1

0.0

0.0

1.3

0.0

1.3

1.9

2.0

0.0

MSD/
Dup
RPD
Limit (<:

20
20
20
20

20
20

20

20
20

20
20
20

20
20

20

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

< 0.1

< 0.1

< 0.1

<1
<1
<1
<1

<1
<1

< 0.1

< 0.1

<5

<5

< 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, 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.

• 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.

Approved by:
^•^x€p

-7 M^f ^



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 Bioadway 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

AOL

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities
5181 Southgate Dr

Billings MT 59102

Project Name: MDU Heskett
Sample Description: 33

Event and Year: Spring 2019

Page: 1 of

Reporfc Date: 24 Apr 19
Lab Number: 19-W586
Work Order ft: 82-0648

Account ft: 002800
Date Sampled: 2 Apr 19 12:58
Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.31
* 7.0

8.92
5125
0.23
3340
10.8
5320
440
< 0.5 0

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
19
19
19
19
19
19
19
19
19
19

12
17
12
12
17

8
15
11
12
10

58
00
58
58
00
30
19
23
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^c

Approved by: Q.^U^^L. K.G^,,-^ (s M<^\ [oj

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 ti = Due to concentration of other analytes
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND It ND-00016

MV I L guarantees the accuracy ot the analysis done on the sample submitted fortesting. It is not possible forMVTL to guarantee that a test resull 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 ofclients.'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 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 H\vy. ~ 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 Heskefct
Sample Description: 3-90

Event and Year: Spring 2019

Page: 2 of

Report Date: 24 Apr 19
Lab Number: 19-W587
Work Order #: 82-0648

Account #: 002800
Date Sampled: 2 Apr 19 13:45
Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.61
* 7.2

7.71
4730
0.13
2670
33.2
4430
442
0.19

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/i
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19

13
17
13
13
17

8
15
11
12
11

45
00
45
45
00
30
19
23
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^c

Approved by: Q ^.^^ K.Gt^rt^ ^ /M(Lu| ^

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 S = Due to concentration of other analytes
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND It ND-00016

Mvll'Smlmtws the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a lest result obtained on a particular sample will be the same on any other sample unless
a11 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 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 H\vy. ~ Nevada, IA 50201 -^800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL
Page: 3 Of

CERTIFICATE of ANALYSIS - OCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name; MDU Heskett
Sample Description; Dup2

Event and Year: Spring 2019

Report Date: 24 Apr 19
Lab Number: 19-W588
Work Order tt: 82-0648

Account tt: 002800
Date Sampled: 2 Apr 19
Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

* 7.3

0.13
2690
33.3
4430
426
0.14

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3 Apr 19
3 Apr 19 17:00
3 Apr 19 17:00

11 Apr 19 8:30
3 Apr 19 15:19
5 Apr 19 11:23
4 Apr 19 12:36
8 Apr 19 11:36

Analyst

svs
svs
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^c
Approved by: C^tU^Ct^ K C^^ 6> M/ULJ ^

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:
Q = Due to sample matrix tt = Due to concentration o£ other analytes
1 = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND tt ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. II is not possible for MVTL to guarantee that a test result oblaincd 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 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

AOL

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name; MDU Heskett

Sample Description: 2-90

Event and Year: Spring 2019

Page: 4 of 8

Report Date: 24 Apr 19
Lab Number: 19-W589
Work Order ft: 82-0648

Account tt: 002800
Date Sampled: 2 Apr 19 15:00
Date Received: 3 Apr 19 8:00

Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.76
* 7.5

7.37
7068
1.02
4940
67.7

7590
450
0.68

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19

15
17
15
15
17

8
15
11
12
11

00
00
00
00
00
30
19
23
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^
Approved by: QduA.^ K. 0^1^ ^? MU^ \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;
® = Due to sample matrix tt = Due to concentration of other analytes

= Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND U ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submilted for testing. It is not possible for MVTL to guarantee that a lest 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 clienls,'and authorization for
publication ofstatemenls, 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 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East BroadwayAve. ~ 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

AOL
Page: 5 of

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: 104

Event and Year: Spring 2019

Report Date: 24 Apr 19
Lab Number: 19-W590
Work Order ft: 82-0648

Account ft: 002800
Date Sampled: 2 Apr 19 15:52
Date Received: 3 Apr 19 8:00

Sampled By: P4VTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.83
* 7.5

7.90
14209
0.55
11100
87.6
17700
448
1.00

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

19
IS
19
19
19
19
19
19
19
19
19

15
17
15
15
17

8
15
11
12
11

52
00
52
52
00
48
19
23
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

Holding time exceeded

Approved by: Cj?(;t.u^(.^ K C'A^rf^?

ec
^M^[cf

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:
Q = Due to sample matrix tt = Due to concentration of other analytes
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND It ND-00016

MVTL 8"a""l"s the accuracy of the analysis done on the sample submitted for testing. II is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities
5181 Southgate Dr

Billings MT 59102

Project Name: MDU Heskett
Sample Description: 8 OR

Event and Year: Spring 2019

Report Date: 24 Apr 19
Lab Number: 19-W591
Work Order tt: 82-0648

Account ft: 002800
Date Sampled: 2 Apr 19 16:10
Date Received: 3 Apr 19 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

7.01
* 7.6

7.38
5688
0.27
3520
146
5820
313
< 0.5 @

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr 19
Apr 19 16
Apr 19 17
Apr 19 16
Apr 19 16
Apr 19 17
Apr 19 8
Apr 19 15
Apr 19 11
Apr 19 12
Apr 19 11

10
00
10
10
00
48
19
23
36
36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

Holding time exceeded

^c

Approved by: CT'duA.^ K C'^rt^ ^1^ 1^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below;
= Due to sample matrix tt = Due to concentration of other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND ft ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee Hint a lest 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 \vritten approval.
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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: 105

Event and Year: Spring 2019

Page: 7 of

Report Date: 24 Apr 19
Lab Number: 19-W592
Work Order ft: 82-0648
Account #: 002800
Date Sampled: 2 Apr 19 12:45
Date Received: 3 Apr 19 8:00

Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

Metal Digestion
pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.76
* 7.4

6.07
6292
0.27
4220
282
6880
328
< 0.5 ®

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3
2
3
2
2
3

11
3
5
4
8

Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19
Apr 19

12:45
17:00
12:45
12:45
17:00
8:48

15:19
11:23
13:36
11:36

Analyst

svs
DJN
svs
DJN
DJN
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

ec

Approved by: C^.uA.^ K C'^vrt^ ^ ^0^ \cf

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

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND ft ND-00016 l

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: of 8

CERTIFICATE of ANALYSIS - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgafce Dr
Billings MT 59102

Project Name: MDU Heskett
Sample Description: FB2

Event and Year: Spring 2019

Report Date: 24 Apr 19
Lab Number: 19-W593
Work Order tt: 82-0648
Account #: 002800
Date Sampled: 2 Apr 19
Date Received: 3 Apr 19 8:00

Sampled By: MVTL Field Services

Temp at Receipt: 0.8C ROI

As Received
Result

Metal Digestion
pH * 7.6
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

0.1

5
1
10
1
0.1

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

EPA 200.2
SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

3 Apr 19
3 Apr 19
3 Apr 19

11 Apr 19
3 Apr 19
5 Apr 19
4 Apr 19
8 Apr 19

17:00
17:00
8:48

15:19
11:23
13:36
11:36

Analyst

svs
svs
svs
EV
EMS
svs
sz
sz

* Holding time exceeded

^
Approved by: Q ^^T^ K 0^^ isM^ \0}

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 tt = 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 lest 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.



MVTL Field Datasheet
Groundwater Assessment

Company:

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

IV1DU Heskett

Event:

Sample ID: zz
Spring 2019

Sampling Personal: Q^/-/-^ ^//^/^/c^ -r
"7^ 7

Temp: U Q °FWeather Conditions: Wind: /T V^ @ ^ Z_ Precip: Sunny /Partly Cloudy /Cloudy

Well Information

Well Locked?!
Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

^
Ŷes

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

<^?
No

No

No <^atWsW[e^

2"

^ ^

Ul^n
Electric Water Level Indicator

ft

ft

ft

Sampling Information
Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?
Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

<e§^_No
Yes "'^EaS

-2^/X^
Yes .^Ncp

^^f7{\^

500mL Nitric

Control Settings

Purge:!

Recover:

PSI:|

Time Purging Began:!

Time Purged Dry:]
Time of Sampling:

50QmL Nitric (filtered)

<^ sec.

55~ sec.
~-J'

am/pm

"—==a——am/pm

}t^^ am/f^l
L/

250mL Sulfuric

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. PH
DO

(mg/L)
ORP
(mV)

Turbidity
(NTU)

Water
Level (ft)

Pumping
Rate

mL
Removed

Description:

Clarity, Color, Odor, Ect.

SEQ# Time ±5% ±0.1 ±10% ±20 mV ±10% 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 [1^± ^r^ SLf.^L •LT-! J/Z^ ~^jc/ ^r/ ^/,r^ 1^_ <^!)V r^.-,/
2izl? ws. .^w^IL ^t0 u -llh'l w^- HI. ^ I 00 Z<Wt7

'z?^ ^^ ^/^ ^at- JSL w.o o~Z-

^7V
4/J7' ~l0s Woo oL<-^-

[ZLC3 m^ j7?r & ^t2^-7
-l^.y. Li^7. ~TQff~ I'QOff-

L^t ^^ ~JW SJ -M-7,3 3'HCT (-ii,cl^ I Of) ^o& c^-

c^̂̂ ^(^ ^3_ •^,].^
'a^y ^M^ ?,^ w^\

Ljt,^
1M- 5-^

~^w~/^ ^< J^LL w, 3 ^2^> ]^

10

Total Volume Removed: '7'QW mL



MVTC Field Datasheet
Groundwater Assessment

2616 E, BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

2:
y

^

MDU Heskett

Spring 2019

^W_
/^f^y^lf-i

/lr r-'rrl<y

tssa.

Precip: /^Tunny ^Partly Cloudy / CloudyWeather Conditions: Temp: "Y^F" Wind: /V (^ @ 2--^-

SamplingWell Information
Well Locked?!

Well Labeled?!

Casing Straight?]
Grout Seal lntact?|

Repairs Necessary:

Casing

Yes

jS:
^SS
Yes

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

~^~
No

No

No (~-Uot-Visible

2"

7/^T
70"

Z-o.l^
^.00

Electric Water Level Indicator

ft

ft

ft

Purging Method:]

Sampling Method:!

Dedicated Equip?:!
Duplicate Sample?:

Duplicate Sample ID: |

Purge Date: |

Well Purged Dry?)

Sample Date: |

Bladder

Bladder

^fes) No
^Yes> No

^^~z-
/

^y//^
Yes ^y

2,^-^i^

Control Settings

Purge:!

Recover:

PSI.'I

Time Purging Began:!

Time Purged Dry: |
Time of Sampling:]

^ see.

J^~~ sec. I

^2^9 am/^|
-am/pm|

/?^S - atn^

Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

~JW
~^w
~yw~
hyp
7^.<-

^-

Temp
(°C)

^To
-7\ 7 y
7^r

~=i?^r
-7,-l\

Spec.

Cond.

±5%

^-7.?t/

^^-7
~LrW
.^7W
^5^

PH
±0.1

L.^
-£^a
^TJT
L^l
^tf

Field
-DO-

(mg/L)
±10%

~cuw
^T~27W
2^2-

^f

Measurements
ORP
(mV)

±20 mV
-tU^'

-i.^3^\
-1^,^
^WTT
-M,z.\

Turbidity
(NTU)
±10%

/?^r
'Z.M
^.b\
~^o¥..
^TTT"

Water

Level (ft)
0.25ft

] ^00
HiOD
i^
~w^~
vw

Pumping
Rate

ml/min

I Off
7W
100
7W
]Q^)

mL

Removed

^~DO_
^OD_

S'^0

^Qff
<~^

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

"^
cl^A^

c/_.

"^z^:

Stabilized:^ Yes No

CommenW:

Total Volume Removed: ;2-^~/%? mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:'(701) 258-9720

Company:

Event:

Sample ID:

Sampling Personal:

~^-
^f/>^

^L

MDU Heskett

Spring 2019
^-

//f^^^f ^

Weather Conditions: Temp: L//9 °F Wind: ^/l^ @ ^^_ Precip: Sunny^

hraffion

Partly Cloudy /Cloudy

Well Information
Well Locked?!

Well Labeled?]

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

^@s7 No

No

Yes No ^NaLVistbt^

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

-^v^ ft

-Z^, ?S' ft

ZQ.C\f\ _jf
Electric Water Level Indicator

Sampling Infon
Purging Method:!

Sampling Method:]

Dedicated Equip?:!

Duplicate Sample?:

Duplicate Sample ID: |

Purge Date:

Well Purged Dry? |

Sample Date:

Bladder
Bladder

^$es^ No
Yes

2^-^i£v^
Yes (t^

z^/^ /^

Control Settings

Purge:]

Recover: I

PSI:|

Time Purging Began: |

Time Purged Dry: |

Time of Sampling:!

^ _ sec^
^3" .1- sec.

)^S^ am/|^
-6m/pm

( ^^ -p am^

Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. _pH_

~DO

(mg/L)
ORP
(mV)

Turbidity
(NTU)

Water
Level (ft)

Pumping
Rate

mL
Removed

Description:

Clarity, Color, Odor, Ect.

SEQ# Time ±5% ±0.1 ±10% ±20 mV ±10% 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 m^ry ^.z^ •^/,c^ ^/^ ^w :/^T nrT ^0,^ /QD ^o_mr 1^ ^ -70^<r JZU_ '3^0 -J/T.7 IX ^a J^' <T'^> J^̂
H^n 7/JZ" -7^00 'L.-7S' 3,'7<^ — ]^.Q-\ T 2z)'i) S^o 7^
]^ ^?/ 10^3 L.ii. ^JJLL •1^0 Ji-^r ff0 ^^ ^^-L
'Wn •7, rr -Tl)^ T^L snz ^w\IZI: ^^ (50 ^PO

10

Total Volume Removed: (7 •s^f}V mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

TO
/y^^^e^/^i

MDU Heskett

Spring 2019

3:
"^}^^.fi-<

^

Weather Conditions: Temp: l^f^) °F Wind: /^(^y @ ^Z- Precip: //^unny /partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact? |

Repairs Necessary:

Yes

^§

\̂^a

~w
No

No

No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

i^fiL ~^

-

^ _ft/ ^, ^ ~^
Electric Water Level Indicator

Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Bladder

No

Yes

Control Settings

Purge:]

Recover:

PSI:|

-̂5J-
sec.

sec.

Purge Date:

Well Purged Dry?

Sample Date:

^W7'T
Yes ^p>

2/^y/r / ^

Time Purging Began:

Time Purged Dry:

Time of Sampling:

_y/T^/^-am/<

iffl/pm

/<r^ am,

Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. PH
DO

(mg/L)
ORP
(mV)

Turbidity
(NTU)

Water

Level (ft)
Pumping

Rate
mL

Removed

Description:

Clarity, Color, Odor, Ect.

SEQ# Time ±5% ±0.1 ±10% ±20 mV ±10% 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 /<r^ K7M )W^ M^32
7J^ ^/J: AU 1.^^

1^3
I 'DO ,c^ r>f^^

^^- 00 w^ ^/)Z^ I'L?^ Qi^'Z- fpQ JTo^

M^ ?^° (7Z^ -^L
JUl^ ^ ~-WD^\ ^JTX /^J7 I DO S~DO 7^

]y^rr ^^_ ^w ^o'3 -,^3 S££ l.^-j3 /OfD <Tb<£>

z•z- -7^0 \u(l^ ^^3 L<W -,^3 f):F^ fY/7'7 fO-U <;6p r^

10

Stabilized: Total Volume Removed: 17^~Q[) mL



"M\MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2019

Sample ID: ~5oK
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal; ja«—^ ,-7^

Weather Conditions: Temp: ^0~F~ Wind: ^3 @ ^-LO Precip: Sunny / ^5rGy~C\sSQy I Cloudy

Well Information

Well Locked?

Well Labeled?

Casing Straight?

Grout Seal Intact?

Repairs Necessary:

Yes

No

No

No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

-^6T ft

~^^0
T'T^T

Electric Water Level Indicator

Sampling Information
Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

'es^' Ho

Yes d»o

z.A^(Y
Yes' ^So^

.^^'{^

500mL Nitric

Control Settings

Purge:]

Recover:]

PSI:|

Time Purging Began:]

Time Purged Dry: |
Time of Sampling:

500mL Nitric (filtered)

S sec.

-^S sec.

2-0

li~^L(0 amlfSfgi

am/pm

KolO amfpm

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

w^
/S<7S
fSZ<;
^<w
f^S
KS-S
/fc00

/^<>
tblO

Temp
(°C)

~T^~
?<^
1.0C\

7.^
7.oo
-=?.^

'730

^^
-^-&

Spec.

Cond.

±5%

%ci2_

^&0
^Lc\0
~^\
^€>^-
^iA;
56^
wc\
5fc&&

PH
±0.1

^^
^^^
b°l&

ML
T^l
-^.dO

^. 0\
~7.o(

^.0[

Field
'DO

(mg/L)
±10%

.^.^
•^;o0

Z^^T
z^
•^,£70

^.w
^.,°1 [

-3^^-
T~7^'

Measurements
^RP^

(mV)
±20 mV

23^,^
ZJ-p.fc

Z3Y. ^ I
z3¥'^
Z3-^
23®.-^

Z3S.^
25S.2-

2-S^

Turbidity
(NTU)
±10%

J/cC.
77^"

JL±
/al-

~T^T
5,3^

^f^T
~znr
4^5

Water

Level (ft)
0.25ft

~H7^
TTTW
1^,16
H,(^
VUzo
H,^
H. 20
[Lf,H

T'-fTzT

Pumping
Rate

ml/min

/%)/€)
ico.o

ISO.'Q

tw.-o

/<%?,•£>

foo>,0
lco.-o

too-0

loo. o

mL
Removed

-S^.-D

Zffffo.o

2ooQ ro
(OpQ^o

1000,0

IQOO.O

^<50.~0

S50.D
^sO.O

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

T^7
~6^7
~u^
-^^-

c^
c/<^

LC^
c^

Stabilized: ^G&s, No Total Volume removed: °100^. 0 mL

Comments:



/3MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2019

Sample ID: J^_
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: <^ 1-

Weather Conditions: Temp: W °F Wind: ^U @ S"-/o Precip: _Sunny / partly Cloy^y /Cloudy

Well Information Sampling Information
Well Locked?!

Well Labeled?]

Casing Straight?]

GroutSeal Intact?!

Repairs Necessary:

Yes

^
Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

(
N̂o

No

No Not Visible

2"

i2.^

2-tT^T
f2>SS

Electric Water Level Indicator

ft

ft
ft

Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

(2eS No
Yes (^

7.^f-^
Yes

T^r^

500mL Nitric

Control Settings

Purge:]

Recover:!

PSI:|

Time Purging Began:

Time Purged Dry:]

Time of Sampling:

500mL Nitric (filtered)

S sec.

S<> sec.

Z£7

HJ'O @i?pm
am/pm

•li^-S am/<^

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time

JJ£
"^r
7f6?-
/Za'S

fz($
l22^-
-l^35-

WO
(Z^

Temp
(°C)

-fc^3-

lo^o

^'(a0

^T-
L.Ww».^

^63
b,OT

Spec.

Cond.

±5%

H^
HH^
^^
^Z[-^

^T
^z-^
^[0°\
fcZo-f
^°\z-

PH
±0.1

T^^
b.W
to. w
^TW
^ 76
^<^
lo^~h

_fc.^4
fc.-^C?

Field
-DO~

(mg/L)
±10%

Z^(3
3J\
~4^r
z^-^
?>,^3
•^MG\

3>,^6
3.S-?-

J,^

IVIeasurements
ORP
(mV)

±20 mV

3^T
2^,Y
^, z
W.Z
2^<>,(s

Z^L{.'6

7^Li.o
•z^-1

2-fcS'")

Turbidity
(NTU)
±10%

fp<°l

zas
JS.
~3^&
z.feT
Z.el@
2c<&&
S<o^
2.°)^

Water

Level (ft)
0.25ft

\2^^
(2,^6
/z.s<^
Kc^S
^55
IZ. S^
\Z^2-
(ZcS^
IZ.S5

Pumping
Rate

ml/min

fGO.^
,00-0

[00,0

[eO.o

/QO.O

IGO^O
_[CQ-0

(00.0

100.0

mL
Removed

? £0.0
IOM,-D

(000.0

(OOOiO

(OOQ, 0

[C?00.0

fQQO.o

Sco. o

S%5/0

.Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

~^-
ci^
C(e^

Cfe^

C(e^

Cie^
c^
cc^

c^

Stabilized: /fe^ No Total Volume Removed: -fS 00. D mL

Comments:



/Tf^
I

Laboratories, Inc.
MVTC^2616 E- Broadway

Bismarck, ND 58501
Phone (701) 258-9720

Chain of Custody Record

Project Name:

MDU Heskett
Report To: IVIDU
Attn: Samantha Davies
Address: 5181 Southgate Dr.

Billings, MT 59102
phone: 406-896-4227
email:

Event:

Spring 2019
Carbon Copy:

Attn:

Address:

Work Order Number:
82- ^<<^f

Name of Sampler(s):

^/T^n fi/ tifS^^^

^r^y /n-^y^

Lab
Number

u^
^sf-r
vd5^

1/0$^
^<AO
us-^

1/JS^Z.

^s^~

Sample Information

Ji^ / ^ / f
Sample ID / o7 / A? / o?

33
3-90

Dup2
2-90

104
80R

105
FB2

^A^i^
^w^
w^
^^°\
7-A^i6\

2.^//^
^ [0[

w^

Î^r

1^0
1^2^
1^0

w<

GW
GW
GW
GW
GW
GW
GW
GW

Bottle Type

ux

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

•o

&
JB

r^;/^/
^l/ ~,i?/ ''

'17^
<0/ (\/

x

x
x

x

x

x

x

x

x

x
x

x

x

x

x

x

Field Parameters Analysis

K/./_/® / <S~ I $ / Analysis Required

JM.
7,-71

32
-7^0

^w
^

r/^
^JO

-^w
/y^?
^T
^7^

AJLL
~UT

sZZl
-7cQl

Z2E
MDUListAA&MDU

Appendix 3

Comments:

Relinquished By:
Name:

1 0^ . /^e.^ ^-'-^- — ^—

Date/Time

^-^f/6/
'u'y^"

Sample Condition:

Location:

j-og Ir^

Temp (°C)

,a^J_
TM5g2J_Q55,88

^r/n^o^>
A/^iAjt

Name:

/Ue^/t/v

Received by:

3
Date/Time

kf^r ^
OKOCy



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

wmv.mvtl.com

MEMBER

AOL

Page: 1 of 1

Todd Peterson
Montana-Dakota Utilities Co.
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 104

Event and Year: August 2019

Report Date: 12 Sep 19
Lab Number: 19-W3191
Work Order ft: 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

As Received
Result

6.86
13.9
14152
11000
17300

units
Degrees C
umhos/cm
mg/1
mg/1

Method
RL

NA
NA
1
5.00
10

Method
Reference

SM 4500 H+ B
SM 2550B
EPA 120.1
ASTM D516-07
11750-85

Date
Analyzed Analyst

pH - Field
Temperature - Field
Conductivity - Field
Sulfate
Total Dissolved Solids

22 Aug 19 13:30 JSM
22 Aug 19 13:30 JSM
22 Aug 19 13 ; 30 JSM
28 Aug 19 11:22 EV
27 Aug 19 10:44 SVS

fC-

Approved by: Q^iiU^ K Q^rt^ ^S<^ fi'

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated Ear any analyte requiring a dilution as coded below;
@ = Due to sample matrix tt = Due to concentration of other analytes

= Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND t» ND-00016

MV i L guarantees me accuracy ot the analysis clone on the sample submitted tbr testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any olher sample unless
all conditions an'ecting Ihe sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submilted as the confidential property ofclients.'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our writlen 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

AQL
Page; 1 of 1

Todd Peterson
Montana-Dakota Utilities Co.
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskefcfc

Sample Description: 105

Event and Year: August 2019

Report Date: 12 Sep 19
Lab Number: 19-W3192
Work Order tt: 82-2271

Account ft: 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

As Received
Result

Method
RL

Method
Reference

Date
Analyzed Analyst

pH - Field
Temperature - Field
Conductivity - Field
Chloride

6.70
16.9
5897
279

units
Degrees C
umhos/cm
mg/1

NA
NA
1
1.0

SM 4500 H+ B
SM 2550B
EPA 120.1
SM4500-C1-E

22 Aug 19 12: 52 iTSM
22 Aug 19 12:52 JSM
22 Aug 19 12:52 JSM
27 Aug 19 11:03 EMS

^_
Approved by: 0?W(.T^L K. 0^^ }^>^ 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:
Q = Due to sample matrix H = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

MVTL guarantees the accuracy of the analysis done on tlie sample submitted for testing. It is not possible for MVTL to gu;irantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions afTecting tlie 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 ofstatcmcnts, 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 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

\vww.mvtl.com

MEMBER

ACIL

Page: 1 of 1

Todd Peterson
Montana-Dakota Utilities Co.

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc
Sample Description: 2-90

Event and Year: August 2019

As Received
Result

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

Method
RL

Method
Reference

Date
Analyzed Analyst

pH - Field
Temperature - Field
Conductivity - Field
Fluoride

6.93
11.9
7098
1.00

units
Degrees C
umhos/cm
mg/1

NA
NA
1
0.10

SM 4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C

22 Aug 19 14:10 JSM
22 Aug 19 14:10 JSM
22 Aug 19 14:10 JSM
30 Aug 19 17:00 SVS

^c
Approved by: Q^,^ ^ C'^vrt^ / v> 5^> '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 tt = Due to concentration of other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND tt ND-00016

MVTL guarantees the accuracy of the analysis done on llie 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 snmple unless
all conditions affecting (lie sample are tlie 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.



rMVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: August 2019

Sample ID:

2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Sampling Personal:

/of
~J<^-i'/-4-).

Weather Conditions: Temp: ^°F Wind: A/@ ^T-/° Precip: Sunny /^artiy Cloucj^ / Cloudy

Well Information
Well Locked?]

Well Labeled?!

Casing Straight?!
GroutSeal Intact? |

Repairs Necessary:

Casing

Yes

w~CT~
~ss

Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

<-Np

No

No
No Not Visible

2"

H\o^

zz.to
-^3T

Electric Water Level Indicator

ft

ft
ft:

Sampling Information
Purging Method:

Sampling Method:]

Dedicated Equip?:]

Duplicate Sample?:

Duplicate Sample ID:

Purge Date: |

Well Purged Dry? |

Sample Date:]

Bladder

Bladder

y@r> No
Yes <E&

^^^^

Yes" CNo^>

^2^^

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began:

Time Purged Dry: |
Time of Sampling:!

<~ sec. I

T<, sec. |

10

/ -S^S am/<pF3t

am/pjm

/ ?JO am/^1

Bottle
List:

1L Raw

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time
~[T^'

~l3i5~

f?2c?
7J25
-T31o-

Temp
(°C)

N,^-
13.76
H'T-^-

!3:b(
~\\^\

Spec.

Cond.

±5%
~wno~

mW
w/^s
iw^
HtSZ

PH
±0.1

~Lcl^

L6£>
fc.y^
^.K~^

LK(^

Field

^
(mg/L)
±10%

l0.(^
~Wl&~

7/.z?
/-/.^

TT^T

Measurements
^RP^

(mV)
±20 mV

IC)<7.G?

ZffO,^
Zd5.g
z&Z.(

2-OZ.fc

Turbidity
(NTU)
±10%

T^2~
~2^zf
•2-, 0^

TWTTT

Water

Level (ft)
0.25ft

~R^T
X3S"
H.ZCi
l^2-

~w^~

Pumping
Rate

mi/min

fdOrQ

/C%?.0

100,-^

/OO'-O

(00-Q

mL
Removed

S~tf0.o

S^o. v

W. -0
5-W.O

$00,0

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

c^
C[&&^
c^.
cf«^
-c£7

Stabilized: (Ye§) No Total Volume Removed:2?CL?-0 mL

Comments:



rMVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: August 2019

Sample ID: s
2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Sampling Personal: A^.

Weather Conditions: Temp: ^5 Wind: ^i S-^/o Precip: Sunny / partly Cjja'udy/Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

^SS? No
~OT'

<^es^
No

No Not Visible

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

,Z^C. ^t

ZLZ.^ i

Electric Water

f?>.̂ ,(cj1 ft
Vater Level Indicator

Sampling Information
Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

Bladder

Bladder

^fes> No
Yes ^N9?.

2Z/4^/^
Yes/ '<JtS>

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began: |

Time Purged Dry: |
Time of Sampling:!

<T sec.

^-^ sec.

10

//?2- (dffjtfpm
am/pm

f2^2- ai

1L Raw

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

ii^-h
?20'?-

I'Z-i^-

i 113-
(23^
TZ^T
\L^
\~L^

Temp
(°C)

IZ.f6
^<0fc
/k.7^
Ti^T
2-(,0c?

!?.^2-
TT^T
~TW

Spec.

Cond.

±5%

HW2-
^zg
^ST^
^^
^H~w^~
€S3C>
^e^^

PH
±0.1

4.7'?-

L^T^~
{=,^1
fc,'to
^.-^
<fc, ^
fc.^0

Field
DO

(mg/L)
±10%

TT^~
~^3S~

^w~&^~
10.0^
~^w
ft ^

~K&L

Measurements
ORP
(mV)

±20 mV

z^fc./
2^.7-1
zoz-3

W3T^T
TB^T
\m.^
!6cl.-D

Turbidity
(NTU)
±10%

8.7^
-3. ~t^

2.6Q
•L.^f-l

-Z2T
'z~%~

z^'-f-

T^~

Water

Level (ft)
0.25ft

TlTT
f3.^
i3,/g
l^fs
1^1^
?5, (~F

(?,/^
)?,7@

Pumping
Rate

ml/min

tCQ-o
/C^.Q
l00. o

100,0

fOO.O

/eo'o

IcO.O

•iZO-0

mL
Removed

S-Cto.O

^oco.o
f^OO.Q

looO^
16 00.^)

^00 0

SciO.O

SSO<3

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

C(e^^

C[^
Cie^

c(^^
c^
~c^
T^n^~

Stabilized: <fe^ No Total Volume Removed: 6&00 - 0 mL

Comments:



^MVTC
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: August 2019

Sample ID: 2^
Sampling Personal: J^^-nrK

Weather Conditions: Temp: 7-S °F ^'Wind: |JU @ ^~^\'Q Precip: Sunny/partly ClgUdy/Cloudy

Well Information
Well Locked?]

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

^y
Z5?"

Yes

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

No

No

No ^NorVi^ble

2"

2-L^

2.2 3Z
zz^oo

Electric Water Level Indicator

ft

ft
ft

Sampling Information
Purging Method:!

Sampling Method:!
Dedicated Equip?: |

Duplicate Sample?:

Duplicate Sample ID: |

Purge Date: |

Well Purged Dry?)

Sample Date: |

Bladder

Bladder

^6§5 No^
Yes

'z^T^T
Yes

zz^U/^

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began: |
Time Purged Dry:

Time of Sampling:!

^ sec.

S^S sec.

20

/3</v> arn^pm

am/pm

~^T(0 am/ga]

Bottle
List:

1L Raw

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5

6
7
8
9
10

Time

7YS0~
-\-^

I^CfO
tHt>5
IHIO

Temp
(°C)

(Z.ZI

fz^?o
WJZ'
\1M^-
\\.G\0

Spec.

Cond.

±5%
-^3~
T-K^
?TJ^

"-F^T
~w\s~

PH
±0.1

fc.^2-
^w\
ls^\

~LsrE~
-b^y

Field
-DO~

(mg/L)
±10%

i2J^
1?,0^-

11, o3
I ~s^
13.(&

Mleasurements
~ORP-

(mV)
±20 mV

^I.Z
20Y.S

7^.7
] SO.o
7PT

Turbidity
(NTU)
±10%

0,^0
~T^~
/.S'5-

TfT
~TW

Water

Level (ft)
0.25ft

x^"
w&
Z2.o(
z7?^
ZLW

Pumping
Rate

ml/min

100^
^0,o_
lOo.'o

(CO. 0

100.^

mL
Removed

SoO.^

^c0.o

^0/D
5^.o
SA^.-&

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

Cl*^
<^<a^-

^4^
~cl^
<^

Stabilized: f^ No Total Volume Removed: TSCD.O mL

Comments:



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

Chain of Custody Record

Project Name:

Report To:

Attn:
Address:

phone:
email:

MDU Heskett

MDU
Samantha Davies
5181 SouthgateDr.
Billings, MT 59102
406-896-4227

Event:

August 2019

Carbon Copy:

Attn:
Address:

Work Order Number:

Name of Sampler(s):

82- ^zy/

Sample Information Bottle Type Field Parameters Analysis

Lab
Number

ij 3ft i
^h7

^?3

Sample ID

104

105
2-90

T,JL
zzfi^\°\
'-ZA.-^

^T-^\<\

T.JL
133^
/zs^
THJ^

Ti-®'1
GW
GW
GW

Q
x

x

x

ll
^y
y;u

¥
f/1/<s'/^/
'M

TiL£
^6°\
^,6°1

!t,elQ

7}̂'A
WZ
^c\^r

focl6

$ / Analysis Required

M
4i?0

j^3_

sulfate+TDS

chloride

fluoride

Comments:

Relinqjuished By:
Nam^/

r^^^\|i~^^

Date/Time
2z^ucl
7$T^

Sample Condition:

Location:

(^i^W
Walk In #2

Temp (°C)
F<T! T3~

^TMt^/TM588

Received by:

Name:

Z/l^

Date/Time

22^9 t€i
^- J^SQ



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
2616E'astBroadwayAve/~Bismarck,ND58501~800-279_-6885~Fax 70^-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. 4th 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,

^!
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, tlie public and ourselves, 9ll reports arc 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. ~ NewUlm, 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

AOL

Page: 1 of 8

Amended P0# 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 13

Event and Year: Fall 2019

Report Date: 9 Oct 19
Lab Number: 19-W3728
Work Order ft: 82-2611

Account #: 002800
Date Sampled: 16 Sep 19 9:45
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO #: 175103

Temp at Receipt: 3.2C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.95
* 7.8

10.9
10184
1.01
6380
65.3
10200
431
0.54

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

16
25
16
16
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

9:45
7:40
9:45
9:45
7:40
8:53

11:19
16:19
16:21
10:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

^c
Approved by: O?AW^L K. O^rt^ I //^/)^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix tt = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

mv 1 L, iju.u.unras me nccuracy 01 nic analysis done on Ihe sample submitted tbr testing. It Is not possible tbr MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions aflecling the sample are the same, including sampling by MVTL. As a mutual protection to clienls, the public and ourselves, all reports are submitted as die confidential property of clients, and aulhoru.ilion for
publication of statemeiifs, conclusions or extracts trom 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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1201 Lincoln Hwy, ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL

Amended POft 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: Dupl

Event and Year: Fall 2019

As Received
Result

Page: 2 of

Report Date: 9 Oct 19
Lab Number: 19-W3729
Work Order ft: 82-2611

Account ft: 002800
Date Sampled: 16 Sep 19
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO #: 175103

Temp at Receipt: 3.2C

Method
RL

Method
Reference

Date
Analyzed Analyst

pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

* 7.8

1.01
6400
64.7
10200
404
0.54

units
rag/1
mg/1
mg/1
mg/1
mg/1
mg/1

0.1

0.10
5.00
1.0

10
1.0

0.10

SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

25
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19

7
7
8

11
16
16
10

40
40
53
19
19
21
54

ec
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: (^>^^ |^. C^rt^

^
}\w^

Claudette K. Carroll, Laboratoiy 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 tt = Due to concentration of other analytes
i = Due fco sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

M.VTI-.8"'"'''""ec'i tl"! •":curacy °l'thl: iiralysis done on the sample submitted for testing. II is not possible for MVTL to guarantee that a test resiill obtained on a particular sample will be the same on any other sample unless
all conditions afTecting the sample are the same, including sampling by MVTL As a mutual protection to clients, the public mid ourselves, all reports are submitted as the confldenlial property ofclienls.'and aulhorizalion 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 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
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1201 Lincoln Hwy.'- Nevada, IA 50201 -.800-362-0855 ~ Fax 515-382-3885
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MEMBER

ACIL

Page: 3 of

Amended POtt 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 102

Event and Year: Fall 2019

Report Date: 9 Oct 19
Lab Number: 19-W3730
Work Order tt: 82-2611
Account #: 002800

Date Sampled: 16 Sep 19 11:30
Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services

PO #: 175103

Temp at Receipt: 3.2C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.74
* 7.6

13.6
8680
0.17
5390
4.2

7930
471
1.16

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

16
25
16
16
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

11:30
7:40

11:30
11:30
7:40
9:10

11:19
16:19
16:21
11:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

^c

Approvedby: Q^^ K. 0^^ ^ ^(/^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyfce requiring a dilution as coded below;
= Due to sample matrix H = Due to concentration of other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION; ND ft ND-00016

M v l L guaramccs me accuracy ot 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 Ihe same on any other sample unless
all conditions afftcling the sample are llie same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property ofdients.'and aulhori'zalion 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 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

Amended POtt 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 70

Event and Year: Fall 2019

Page: 4 of 8

Report Date: 9 Oct 19
Lab Number: 19-W3731
Work Order tt: 82-2611

Account ft: 002800
Date Sampled: 16 Sep 19 12:54
Date Received: 17 Sep 19 16:00
Sampled By: MVTL Field Services

PO #: 175103

Temp at Receipt: 3.2C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.96
* 7.8

14.7
4317
0.34
2390
44.4
3770
406
0.45

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

16
25
16
16
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

12
7

12
12

7
9

11
16
16
11

54
40
54
54
40
10
19
19
21
54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

Holding time exceeded

Approved by: Oi.ttuM^L K. C'^rt^

^
If^Sf^

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 ti = Due to concentration of other analytes
1 = Due fco sample quantity + = Due to internal standard response

CERTIFICATION: ND ft 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.



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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MEMBER

AOL
Page: 5 of 8

Amended POft 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskefct

Sample Description: 101

Event and Year: Fall 2019

Report Date: 9 Oct 19
Lab Number: 19-W3732
Work Order ft: 82-2611
Account #: 002800
Date Sampled: 16 Sep 19 14:44
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO ft: 175103

Temp at Receipt: 3.2C

pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.66
* 7.8

13.5
4855
< 0.1

2870
14.8
4360
383
0.97

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

16
25
16
16
25
25
19
20
20
24

sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

14:44
7:40

14:44
14:44
7:40
9:10

11:19
16:19
16:21
11:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

^<-

Approved by: Q'.^u^l^ K. Q^rf^ ) l>J(f\r\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;
= Due to sample matrix ^ = Due to concentration of other analytes

! = Due to sample quantity + = Due to internal standard response
CERTIFICATION; ND ff ND-00016

mv ] L guaramccs me accuracy ot UK analysis doneonIHe sample submitted for testing. It is not possible for MVTL to guarantee dial a tesl result obtained on a particular sample will be the same on any other sample unless
all conditions aflecting llie sample are llie same, including sampling by MVTL. As a mulual protection to clienls, Ihc 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 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

wmv.mvtl.com

MEMBER

AOL

Amended P0# 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Hesketfc

Sample Description: 103

Event and Year: Fall 2019

Page: 6 of 8

Report Date: 9 Oct 19
Lab Number: 19-W3733
Work Order #: 82-2611

Account ft: 002800
Date Sampled: 16 Sep 19 15:55
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO ft: 175103

Temp at Receipt: 3.2C

pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.62
* 7.6

12.0
5185
0.13
2960
140
4820
560
< 0.5 0

units
units
Degrees C
umhos/cm
mg/1
mg/l
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

16
25
16
16
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

15
7

15
15

7
9

11
16
16
11

55
40
55
55
40
10
19
19
21
54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

^L

Approved by: C'J?(W(.^ K. Gt^ ^ //^/(^
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 tt = Due to concentration of other analytes
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND tt ND-00016

MV IL guarantees the accuracy ofthc analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a lest result obtained on a particular sample will be the same on any other sample unless
all conditions aflectmg 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
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

wwv.mvtl.com

MEMBER

AOL

Amended POtt 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities

400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 44R

Event and Year: Fall 2019

Page: 7 of 8

Report Date: 9 Oct 19
Lab Number: 19-W3734
Work Order ft: 82-2611

Account ft: 002800
Date Sampled: 17 Sep 19 9:17
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO tt: 175103

Temp at Receipt: 3.2C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.52
* 7.4

17.3
9196
0.68
5920
217
10100
464
< 0.5 ®

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

17
25
17
17
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

9
7
9
9
7
9

11
16
16
11

17
40
17
17
40
10
19
19
21
54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: Q.^fiO^ K. O^rt^

^c

^/l^
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 tt = Due to concentration of other analytes

i = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND D ND-00016

MV I L eiiarantces the accuracy ol the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a lest result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are (lie 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.



^VWVTC
MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
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1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL
Page: 8 of 8

Amended POtt 5Nov2019 - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Hesketfc

Sample Description: FBI

Event and Year: Fall 2019

Report Date: 9 Oct 19
Lab Number: 19-W3735
Work Order ft: 82-2611

Account ft: 002800
Date Sampled: 17 Sep 19
Date Received: 17 Sep 19 16:00

Sampled By: MVTL Field Services

PO #: 175103

Temp at Receipt: 3.2C

As Received
Result

Method
RL

Method
Reference

Date
Analyzed Analyst

pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

.2

0.1

5
1
10
1
0.1

units
mg/1
mg/1
mg/1
mg/1
mg/l
mg/1

0.1

0.10
5.00
1.0

10
1.0

0.10

SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

25
25
25
19
20
20
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19

7
7
9

11
16
16
11

40
40
10
19
19
21
54

ec
ec
EV
EV
ec
sz
sz

Holding time exceeded

Approved by: Q.ttu^T^ K. Gu-y ^ n̂w\^
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 tt = Due to concentration o£ other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND 8 ND-00016

MVT.L.eu''"'"""5".": °cc"racy °l'tl"! ;l."aiysis d°nc.°".""' sm"Pll: submilled 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 cond lions afrecling the sample are the same, including sampling by MVTL As a mutual proleclion to clienls, the public and ourselves, all reports are submitted as the confidentia] property ofclimls, andi authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



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

www.mvtl.com

MEMBER

ACIL

Quality Control Report - Amended 7 Nov 19
Lab ffis: 19-W3728 to 19-W3735 Project: MDU Heskett

Page: lofl

Work Order: 201982-2611

Analyte

Boron - Total mg/1

Calcium - Total mg/1

Chloride mg/1

Fluoride mg/1

pH units

Sulfate mg/1

Total Dissolved Solids mg/1

LCS
Spike
Amt

0.40
0.40

20.0

30.0
30.0

0.50

100
100

LCS
Rec

%
95
98

116

90
91

108

100
101

LCS
% Rec
Limits

80-120
80-120

80-120

80-120
80-120

90-110

80-120
80-120

Matrix
Spike
Amt

2.00
2.00

500

30.0

0.500

100
100

Matrix
Spike
D)

19-W3728
19-W3743

19W3732q

19-W3735

19-W3727Q

19-W3725
19-W3735

Matrix
Spike
Orig
Result

0.54
< 0.5

383

<1

0.68

<5
<5

Matrix
Spike
Result

2.30
2.22

955

25.3

1.23

96.9
106

Matrix

Spike
Rec

%
88
Ill

114

84

110

97
106

Matrix
Spike
% Rec
Limits

75-125
75-125

75-125

80-120

80-120

80-120
80-120

MSD/
Dup
Orig
Result

2.30
2.22

955

25.3

1.23

7.8

96.9
106

4360
7150
< 10

MSD/
Dup
Result

2.29
2.24

950

25.3

1.24

7.8

101
106

4480
7200
< 10

MSD
Rec

%
88
112

113

84

112

101
106

MSD/
Dup
RPD

0.4

0.9

0.5

0.0

0.7

0.0

4.1

0.0

2.7

0.7

0.0

MSD/
Dup
RPD
Limit (<]

20
20

20

20

20

20

20
20

20
20
*

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

< 0.1

<0.1

<1
<1

<1
<1

< 0.1

< 0.1

<5
<5

< 10
< 10

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 metforcalibration, 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 2019, the CCR data package was split into Appendix III and Appendix IV parameters.

Approved by: ^.OA^S
lfA/6'/^



Claudette Carroll

From: Terri A. Olson <T01son@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 3rd 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 III 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
T01son@barr.com

www.barr.com

resourcefut.?
BWRR1

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 952-832-2600.

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.

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
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,

» 201982-2625

o There is a Q.C 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.

® 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
T01son@barr.com

www.barr.com

|igsoi|rBfiitfiIB8tMFPK IffHgfR!

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 proprietar/. 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 952-832-2600.

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.



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. I 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 you!

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 well!

Claudette

Minnesota Valley Testing
"MVTt^ Laboratories, tnc.

Pi6v,d:'H] AfiSi!'t;c9\ E^ellense S"is6 195i

ccarroll@mvtl.com

701-258-9720

2616 E. BroadwayAve/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!

Thanks!

MarkDihle

Sr. Environmental Scientist

Montana Dakota Utilities

400 North Fourth Street
Bismarck, ND 58501-4092
Bus: 701.222.7865

Fax: 701.222.7845

^^^^.^.v^^^™
'^iS^wrw

'^^^<>'/S/ON~=S^^

^

^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:

Sent:

To:

Subject:

Terri A. Olson <T01son@barr.com>

Friday, November 1, 2019 10:08 AM
Claudette Carroll
Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments

e 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,

o 201982-2625

o There is a Q.C 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.

• 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
T01son@barr.com

www.bcirr.com

resourceful, nctturally.
BAR Ri

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 proprietar/. 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 952-832-2600.

if you no longer wish to receive marketing e-mails from Barr, respond to cQmmunications@ban'.com and we will be happy to honor your
request.



MVTL Laboratories Inc.
2616E.Broadway

Bismarck, ND 58501

Phone (701)25 8-9720

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

SAMPLE
ED

2-90

3-90

13
33
70

80R
44R
101
102
103
104
105
1-90

PURGE
DATE

18-Sep-19

18-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

17-Sep-19

17-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

18-Sep-19

17-Sep-19

lS-Sep-19

START
PURGE
TIME

9:31

8:25

8:30

13:18

12:04

11:45

8:27

13:24

10:40

15:15

11:16

10:01

10:25

SAMPLE
DATE

18-Sep-19

18-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

17-Sep-19

17-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

18-Sep-19

17-Sep-19

18-Sep-19

TIME
OF

SAMPLE

9:56

8:55

9:45

15:13

12:54

12:35

9:17

14:44

11:30

15:55

11:46

11:21

10:50

WATER
LEVEL
START

(FT)
21.30

18.46

30.11

41.59

20.80

14.35

26.34

36.57

17.42

31.65

13.78

12.62

11.22

WATER
LEVEL

END
(FT)
21.73

18.60

30.72

42.15

22.40

14.62

26.40

40.70

19.70

33.21

14.06

12.94

11.42

VOLUME
REMOVED

(mL)
2500.0

3000.0

7500.0

11500.0

5000.0

5000.0

5000.0

8000.0

5000.0

4000.0

3000.0

8000.0

2500.0

SAMPLE
METHOD

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

FIELD READINGS

TEMP
(°C)

12.49

9.43

10.93

13.01

14.68

13.09

17.32

13.49

13.63

11.98

13.77

12.47

12.54

EC

7006
4473

10184

5128
4317

5723

9196
4855

8680
5185
14025

6913
9739

pH

6.99

6.92

6.95

6.51

6.96

7.00

6.52

6.66

6.74

6.62

6.97

6.70

6.87

na = Not Applicable NR = Not Recorded

Turb.

NTU

0.98

1.78

3.19

4.38

0.47

1.09

0.98

3.93

1.19

0.59

0.89

2.32

0.50

SAMPLE
APPEARANCE
OR COMMENT

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear



rMVTF
MVTL Laboratories Inc.
2616E.Broadway

Bismarck,ND58501

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

SAMPLE

ro

2-90

3-90

13
33
70

80R
44R
101
102
103
104
105
1-90

PURGE
DATE

lS-Sep-19

l8-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

lS-Sep-19

17-Sep-19

18-Sep-19

START
PURGE
TBIE

9:31

8:25

8:30

13:18

12:04

11:45

8:27

13:24

10:40

15:15

11:16

10:01

10:25

SAMPLE
DATE

lS-Sep-19

18-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

17-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

16-Sep-19

18-Sep-19

17-Sep-19

18-Sep-19

TIME
OF

SAMPLE

9:56

8:55

9:45

15:13

12:54

12:35

9:17

14:44

11:30

15:55

11:46

11:21

10:50

WATER
LEVEL
START

(FT)
21.30

18.46

30.11

41.59

20.80

14.35

26.34

36.57

17.42

31.65

13.78

12.62

11.22

WATER
LEVEL

END
(FT)
21.73

18.60

30.72

42.15

22.40

14.62

26.40

40.70

19.70

33.21

14.06

12.94

11.42

VOLUME
REMOVED

(mL)
2500.0

3000.0

7500.0

11500.0

5000.0

5000.0

5000.0

8000.0

5000.0

4000.0

3000.0

8000.0

2500.0

SAMPLE
METHOD

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

FIELD READINGS

TEMP
(°C)

12.49

9.43

10.93

13.01

14.68

13.09

17.32

13.49

13.63

11.98

13.77

12.47

12.54

EC

7006

4473

10184
5128
43.17

5723

9196
4855

8680
5185

14025

6913
9739

pH

6.99

6.92

6.95

6.51

6.96

7.00

6.52

6.66

6.74

6.62

6.97

6.70

6.87

na = Not Applicable NR = Not Recorded

Turb.

NTU

0.98

1.78

3.19

4.38

0.47

1.09

0.98

3.93

1.19

0.59

0.89

2.32

0.50

SAMPLE
APPEARANCE
OR COMMENT

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear



rMVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID:

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal:

JK
<£v~?

Weather Conditions: Temp: ^5°F Wind: hJ @ s'-t° Precip: Sunny / IfaHIy CISti^ly / Cloudy

Well Information

Well Locked?!

Well Labeled?]

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

<£es^
<T^
Yes

No

No

^s> Not Visible

Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

2"

30. f 1 ft!

Qt _wElectric Water Level Indicator

Sampling Information

Purging Method:

Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Bladder

Bladder

^e§> No
^Y§i> No

^1

Control Settings

Purge: |

Recover: |

PSI:|

^_
.15-
-30

sec.

sec.

Purge Date:

Well Purged Dry?
Sample Date:

Ks S^j-iel
Yes (^o>

l<0^^

Time Purging Began:

Time Purged Dry:

Time of Sampling:

c^o ^gn>rpm
am/pm

OTO
Bottle
List:

1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time

t^ZS
n<?o^
c^tZS
o°H^_
Q^V
e?^S>

Temp
(°C)

i0<3^

t0^^
}0.^5
/0.cf^
H. N
ii'),ci3>

Spec.

Cond.

±5%

/ozg^
1&1^
/0/5fc
/0f$^
foH2-
i0t64

PH
±0.1

to.$'s

fc.c(Lf
1^W
fc,ci5-

b.^
TTlS"

Field
~DO^

(mg/L)
±10%

SL^_
-z^
~^tT
~Z3^-

c1.Ho

Re til

Measurements
ORP
(mV)

±20 mV

\^.T~\

]^^
]U<Z.
T^T
JbJ^
^0.3

Turbidity
(NTU)
±10%

^PF
'm
Z.J'i

3^
TTzT
17TT

Water
Level (ft)

0.25ft

30.MI
30,'fo

_3&^S
3a^
So. (^-7-

30^ t

Pumping
Rate

ml/min

icuo
I'W.O

M),o

IOQ-0
fdcrro

[OQ.O

mL
Removed

5€^.-0

3ooi9.<?

2.oe0,o

fooo.-o

SlSO.-D

S'ccw

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

Clea^
C(c^
Cle^-

C{^
\.tew^

cfc»^

Stabilized: fYeS) No Total Volume Removed: 'J-SOO' 0 mL

Comments:



'MVTF Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID: LOZ^
2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Sampling Personal: )<^T-)
^-

Weather Conditions: Temp: -^0 °F Wind: ;U @ ^-10 Precip: <SBnw^ Partly Cloudy / Clbudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

J©
<^>

~^e^-

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

No
No

No

~n

Not Visible

2"

-ZTT

.^0
Electric Water Level Indicator

ft

ft
ft

Sampling Information
Purging Method:

Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?
Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

C7^ No
Yes

/^s^i^
Yes1 C5o^>

/^ 5^/1

SOOmL Nitric

Control Settings

Purge:!

Recover:

PSI:|

Time Purging Began:!
Time Purged Dry: |

Time of Sampling:

500mL Nitric (filtered)

'^ sec.

T<^' sec.

'?0

/t0 ^ 0 (^jifpm
am/pm

1130 /@Ti?/pm

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

/oY^
~W5
TTzo"

HZS
\^3o

Temp
(°C)

}Z^\
)Z.$^
\z^
t\^
7^3

Spec.

Cond.

±5%

~^Wf
ct&$ci
<&6(^
%^7^
f^SO

PH
±0.1

^cll^
^,7^
~^s~
~b^H~
-^T

Field
^0~

(mg/L)
±10%

~L^5~
'H,el1
-S^5-

(^.o-T

^FL

Measurements
ORP
(mV)

±20 mV

^c~
-r^T
~^3.Z

^ww
-(:$-,C.

Turbidity
(NTU)
±10%

T7T
D.^
/.o3
0^^
T7T

Water

Level (ft)
0.25ft

l6'>^+

m3~w^~
7z7^
~1^5T

Pumping
Rate

ml/min

/<92-c,

t '00.0

/GO--O

fOO-d

too. o

mL
Removed

Sfc0.£?

J<sw>.o

^?0r0

^CO.-O

5>-oo^?

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

~^~

c(^
(^ICQ-^_

c^

Stabilized: (-^^ No Total Volume Removed: SooO. C? mL

Comments:



T^vrr Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID: 30_
2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Sampling Personal: Je^^-^
Weather Conditions: Temp: Wind:

Well Information
Well Locked?!

Well Labeled?]

Casing Straight? I
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

y^~^~
~7W

Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

N̂o

No

No Not Visible

2"

ZO.^0

"TZT1
Electric Water Level Indicator

ft

ft
ft

/u @ s-c0 Precip: (^ SunnyJ-P^rtly Cloudy^SToudy

Purging Method:
Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Bladder

No

Yes dSb

Control Settings

Purge:

Recover:

PSI:

-s_ sec.

5^_ sec.

2.0

Purge Date:

Well Purged Dry?

Sample Date:

fL^lt
Yes' (^

^ ^^
Time Purging Began:

Time Purged Dry:

Time of Sampling:

/ZOY am/gfft)
am/pm

IZ^y am^pm

Bottle
List:

1L Raw 500mL Nitric SOOmL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

-Uo€\

7Z3T
JzHT
[Z^
Tz^T

Temp
(°C)

)'/.(7-

13.S3
~w^
)^ 76
~w~^~

Spec.

Cond.

±5%

^ijrr
K 3 3^
^3^
¥^T
^3i^

PH
±0.1

~£^T
fc.^fc
L,€){^
Lc)^
4,^

Field
-DO^

(mg/L)
±10%

~^M^
~7TW
7^6T
TLW
^'0^>

Vleasurements
~ORP

(mV)
±20 mV

^276-
~€f3~

52.0
~^3
~£^~

Turbidity
(NTU)
±10%

^.yT
~UT~
0,3^
D,^
ay^-

Water

Level (ft)
0.25ft

2TH6'
Z2.2Y
22,3€>
2Z.T-2:

2-2.^

Pumping
Rate

ml/min

/<5C7.C?

jco.o

/eo'-o

f00.~^>

^130.0

mL
Removed

Sco.o

JOOO.'D

S&O-o

S2?0,o

$"<=».<?

Description:

Clarity, Color, Odor, Ect.

' Clear, Slightly Turbid, Turbid

a&^
c(^

C(o^
^^-
(-'^-

Stabilized: ^te^ No
Comments:

Total Volume Removed: 5>^Q9.0 ml-



Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Company:

Event:

Sample ID:

Sampling Personal:

MDU Heskett

Fall 2019

l0\ .
J^)^~?'

Weather Conditions: Temp: S5^_ Wind: ^>@ ^-LO Precip: ^yn^( / Partly Cloudy / Cloudy

Well Information

Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes ~^
No

~5eP~

CTe^

No

No Not Visible

Diameter: I

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

^.^~=^ ~^

ft
i-jf),-fo.^ ^

Electric Water Level Indicator

Sampling Information

Purging Method:

Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

<^esP No
Yes <^Q>

7^-S^/^
Yes" '^^

-i^ftW

500mL Nitric

Control Settings

Purge:]

Recover: |

PSI:|

Time Purging Began:

Time Purged Dry: |

Time of Sampling:]

500mL Nitric (filtered)

^ sec.

5'S sec.

_2^_

) ^Z'Y am/pfhi
am/pm

!^l-f am^l

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

~^w
~[3?T
TJ^-
^.^ig2
WL

Temp
(°C)

1^.3^
15^
Ts7fc^
1^31-
7?^T
~(3^\

Spec.

Cond.

±5%

ww
^65^

~HWT
~tM^~
TWo~
^&s-S

_pH_

±0.1

~^60~

b.fc^-

^&
L^
4,fc£>
b/^

Field
^0^

(mg/L)
±10%

ff.^L
^,w
~^s
^w33:
JHL

Measurements
ORP
(mV)

±20 mV

J?.2-
-/<^

-H.T-

-/o.C»

-II. I

-/2.7-

Turbidity
(NTU)
±10%

^^0
^oS-
n,is

-^°F-

~3^T
~3^I

Water

Level (ft)
0.25ft

^.t/6
^-i^el

^.^.
~^~2T
HO,Z1-
HO,Hf

Pumping
Rate

ml/min

190^
tGG.Q
f 00,0

?•-0

/ 00.0

ioo-o

mL
Removed

^CDy
3CGO.O

? 030.0
^OO.-D

$%?.9
SaO.0

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

~C(^
c^^
^-^^T^-
Clfea^

Stabilized: (^s) No Total Volume Removed: QCOO.'O mL

Comments:



"MVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID:
2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Sampling Personal:
7^.-
IQ^—) ^b^)&^

Weather Conditions: Temp: <8^>»F Wind: /o @ s~-^° Precip: fSxmriy-? Partly Cloudy / Cloudy

Well Information

Well Locked?

Well Labeled?

Casing Straight?
Grout Seal Intact?

Repairs Necessary:

Yes-

No

,No

No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

3,, (^ ft

^3, ^ /
Electric Water Level Indicator

Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:
Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

<

~Ji

A

Sampling
Bladder

Bladder

^gs> No

Yes <^a

-V/^7
Yes (^^
^•f-n

t/

500mL Nitric

Information

Control Settings

Purge:]

Recover: |

PSI:|

Time Purging Began:

Time Purged Dry:

Time of Sampling:

500mL Nitric (filtered)

_s-

-JS-

3a-

TSZT
T^s"

sec.

sec.

amfpfft

am/pm

am/(yxt

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

TW~W{0~
~Kll5~

1^cr
~%s'

^

Temp
(°C)

13. U
~ww
\Z<oc\

\7^_
li,c?&

Spec.

Cond.

±5%

^//2_
^/•6^
5)T-°i
^1^
^TeT

PH
±0.1

6,,^-S'

b'^is
^<L^
T7^Z-
-£7^-

Field
~DO~

(mg/L)
±10%

^6^
~^&
~3^5~
s^-?-

3,^2,

Measurements
ORP
(mV)

±20 mV

1(3^^
w.^
T^-T
m,^
}2-<?,Y

Turbidity
(NTU)
±10%

1.0^
0^1
nMO
0,S4>

~n^~

Water

Level (ft)
0.25ft

^2-2Z
3Z 6^
^w
32^7"
SJ.^

Pumping
Rate

ml/min

tOQ-'0__

tOD.O
[OO.-V

tOOff
ICO.O

mL
Removed

^a).a

7^0.0
Sa?.'o

^c0<y
^cQ/0

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

c^&^-

c^
Cle^

c4-

Stabilized: No Total Volume Removed: ifOCt)fD rnL

Comments:



Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Company:

Event:

Sample ID:

Sampling Personal:

MDU Heskett

, Fall 2019
~tfTT~

Weather Conditions: Temp: TS°F Wind: t^ ~\ @ T-^/c? Precip: diunji^ / Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes

Yei:? No
"^No~

~^T No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

2.b^€i -ft

z^n^ ~^
Electric Water Level Indicator

Purging Method:

Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Bladder
No

Yes

Control Settings

Purge:

Recover:

PSI:|

_s.
j3:
~Jo~

sec.

sec.

Purge Date: I ^T5^ t'11
Well Purged Dry?

Sample Date:] (~^^/ i-1
Yes

Time Purging Began:

Time Purged Dry:

Time of Sampling:

O&Z^ (Sm/pm
am/pm

Oc\\^- (^ im

Bottle
List:

1L Raw SOOmL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

A63'2'

rFi^z-
Q°\Q^
nc\ t2-
^ (I-

Temp
(°C)

1^3-?

TOT
)^,g^

Wl^
~T^T

Spec.

Cond.

±5%

df7s$-
^IT^
°lN^

n^'L

[\^

PH
±0.1

fc.^
(o.^l
T^~
(s^Z.

(-^-

Field
DO

(mg/L)
±10%

e.fc^
~^5
-?.C12-

-^oY
^<1^-

Measurements
ORP
(mV)

±20 mV

m-i
T-P2^T
t 'JO. ^

T^T
~Wi^

Turbidity
(NTU)
±10%

Tz^
1^^
~o^T
^6T
~0^~

Water

Level (ft)
0.25ft

tfc'^z
2^3^
2fc.3T
z^W
2^35

Pumping
Rate

ml/min

f £0.0

(^.0
ico^-o

100,0

tOO.O

mL
Removed

S0.o
SfccO.S

$-<30.0

^(WO
^370

Description:

Clarity, Color, Odor, Ect.
Clear, Slightly Turbid, Turbid

c^^
(^
c!^
C&<8^

^^_

Stabilized: C^^ No Total Volume Removed: ScOO. 0 mL

Comments:



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

Chain of Custody

Project Name:

Report To:

Attn:
Address:

phone:
email:

MDU Heskett

MDU
Abbie Krebsbach
400 N. 4th St.
Bismarck, ND 58501
701-222-7844

Event:

Fall 2019
Carbon Copy:

Attn:

Address:

Work Order Number:

Name of Sampler(s):

82-^ I S

,e^-

Sample Information Bottle Type Field Parameters Analysis

Lab
Number

U3W
Q-JW
^3-150

!^lSl
l^-IS'3

^0133
(^3T3LI
u03'1;3S

T7/ —/IM////J,/'f/ //i/ffi/1/1 f/ L^ I S I S'1 IJB/J/J/^I / / / f- / 8'
Sample ID / c? / /^ / c? / 1^1 i/Sl il I I I ^ I <S- I $/ Analysis Required

13

Dup1

102
70

101
103
44R
FB1

^M
'h^l^

^M
l^^fi
!(.S^^

^_
^?W ft
f^s^fl

o°r^S

(30
[W
m^
'SS5
w\^

GW
GW
GW
GW
GW
GW
GW
GW

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

f0.ci3

(3, b 3

/w
13^

Ali_
;Z?2

joigy

%QO
H^

Ŝt^
^;u

^5

w
6.^
<0.^

^.(^2-

fc,sz

MDUListAASc MDU
List C

Comments:

1

2

Relinquished By:

Name:,

c~S-^
Date/Time

i^s^fi^i
(^QH

Location:
<Lag3fl-3>

Walk In #2

Sample Condition:

Temp (°C)
^ &sf ^^-

KV/<z2/<fK7T5B2>/TM588

Received by:

) ^ Name:

"l^Ai2—
Date/Time

ll^r^o^i
llo 00



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

\vww.mvtl.com

MEMBER

AQL

Page: 1 of 8

Amended 220ctl9 (Cafcion/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 33

Event and Year: Fall 2019

Report Date: 15 Oct 19
Lab Number: 19-W3743
Work Order ft: 82-2625

Account tt: 002800
Date Sampled: 17 Sep 19 15:13
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO tt: 174855 OP

Temp at Receipt: 5.5C

pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.51
* 7.2

13.0
5128
0.24
3340
10.2
5100
476
< 0.5 ®

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

17
26
17
17
26
25
19
20
27
24

sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

15:13
6:45

15:13
15:13
6:45
9:10

11:19
16:19
12:02
11:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: CQ. t{.u^O^L K. Gt^n?^)

c^
j/M/^

Claudette K. Carroll, Laboratory Manager, Blsmarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
® = Due to sample matrix S = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND d ND-00016

N,1,VTL ,e"iui""':':s tl"! •'"•curac>'of tl"s analysis done on the sample submilted for testing. It is not possible for MVTL to guaranlee that a test tesull obtained on a particular sample will be the same on any other sample unless
all conditions affecting the s.imple 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 ofclients.'and auUrari'zation 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 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

AOL
Page: 2 of

Amended 220ctl9 (Cation/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Hesketfc

Sample Description: 3-90

Event and Year: Fall 2019

Report Date: 15 Oct 19
Lab Number: 19-W3744
Work Order #: 82-2625

Account #: 002800
Date Sampled: 18 Sep 19 8:55
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO tt: 174855 OP

Temp at Receipt: 5.5C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.92
* 7.5

9.43
4473
0.12
2410
31.2
4000
464
0.12

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

18
26
18
18
26
25
19
20
27
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

8:55
6:45
8:55
8:55
6:45
9:10

11:19
16:19
12:02
11:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: C^U{.uiii^L. K Cny^rC^i

/"c-

)/ N/(//l^
Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit waa elevated £or any analyte requiring a dilution as coded below:
® = Due to sample matrix N = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND H ND-00016

MV 1 L guarantees tlie accuracy of the nnalysis done on the sample snbmitled 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 afTccting (lie sample arc the same, including sampling by MVTL. As a mutunl protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication ot statements, conclusions or cxtrncts 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

AQL

Amended 220ctl9 (Cation/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4fch
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: Dup2

Event and Year: Fall 2019

Page: 3 of 8

Report Date: 15 Oct 19
Lab Number: 19-W3745
Work Order #: 82-2625

Account tt: 002800
Date Sampled: 18 Sep 19
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services

PO ft: 174855 OP

Temp at Receipt: 5.5C

pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

* 7.5

0.14
2500
30.9
3970
446

0.11

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

27 Sep 19
27 Sep 19
25 Sep 19
19 Sep 19
20 Sep 19
27 Sep 19
24 Sep 19

17
17

9
11
16
12
11

00
00
28
19
19
02
54

Analyst

ec
ec
EV
EV
ec
sz
sz

Holding time exceeded

Approved by: Cf.Ct.uiitl^ K. Cn^r€_p

>/c-

' i ^Vic)
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 ft = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

MVTL guarantees Ihe accuracy ofthe analysis done os the sample submitted for testing. It is not possible for MVTL to guarantee that a lest result obtained on a particular sample will be the same on any olher sample unless
alt conditions affecting the sample are (lie 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 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

Amended 220ctl9 (Cation/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 2-90

Event and Year: Fall 2019

Page: 4 of 8

Report Date: 15 Oct 19
Lab Number: 19-W3746
Work Order #: 82-2625

Account ft: 002800
Date Sampled: 18 Sep 19 9:56
Date Received: 18 Sep 19 12:50
Sampled By: MVTL Field Services

PO ft: 174855 OP

Temp at Receipt: 5.5C

pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.99
* 7.5

12.5
7006
1.03
4770
68.7
7400
494
< 0.5 @

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

18
27
18
18
27
25
IS
20
27
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

9
17

9
9

17
9

11
16
12
11

56
00
56
56
00
28
19
19
02
54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

/c

Approved by: Q^A^L K. Ctt^^ ^ ^/<N ^

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 tt = Due to concentration of other analytes

; = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND 8 ND-00016

Mv 'L gtiiiraniees me nccuracy ot 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 Ihc same on any other sample unless
all conditions aflccling the sample are UK snme, including sampling by MVTL. As a mulual proteclion lo clients, the public and ourselves, all reports are submitted as the confidential property of clients, and aulhorization for
publication ofslatcments, 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 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

\v\vw.mvtl.com

MEMBER

AOL
Page: 5 of 8

Amended 220ctl9 (Cation/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 104

Event and Year: Fall 2019

Report Date: 15 Oct 19
Lab Number: 19-W3747
Work Order #: 82-2625

Account ft: 002800
Date Sampled: 18 Sep 19 11:46
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO #: 174855 OP

Temp at Receipt: 5.5C

pH - Field
pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.97
* 7.6

13.8
14025
0.54
11300
84.9
17200
466
0.82

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

18
26
18
18
26
25
19
20
27
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

11:46
6:45

11:46
11:46
6:45
9:28

11:19
16:19
12:02
12:54

Analyst

JSM
ec
JSM
iJSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: Q.Ci.u^^ K Gu-^

^
)lh/l/^^

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 o£ 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 (lie 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 regiirciing 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

Page: 6 of 8

Amended 220ctl9 (Cation/Anion Sum) - CCR

Abbie Krebsbach
Montana Dakota Utilities
400 N 4th
Bismarck ND 58501

Project Name: MDU Heskett

Sample Description: 8 OR

Event and Year: Fall 2019

Report Date: 15 Oct 19
Lab Number: 19-W3748
Work Order #: 82-2625

Account tt: 002800
Date Sampled: 17 Sep 19 12:35
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO ft: 174855 OP

Temp at Receipt: 5.5C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

7.00
* 7.7

13.1
5723
0.26
3350
146
5480
350
< 0.5 @

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method

Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

17
26
17
17
26
25
19
20
27
24

Sep 19
Sep 19
Sep 19
Sep 19
Sep 19
Sep 19
Sep 19
Sep 19
Sep 19
Sep 19

12:35
6:45

12:35
12:35
6:45
9:28

11:19
16:19
12:02
12:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

Holding time exceeded

Approved by: CQ.^dL^ K Cj^^p

^c-

](hly\j[^
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:
s = Due to sample matrix tt = Due to concentration of other analytes
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION! ND tt ND-00016

M v I L guarantees me accuracy ot Ihe analysis done on the sample submitted for testing. II 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 afTecting the sample are the same, including sampling by MVTL. As a mutual prolcclion lo clients, the public and ourselves, all repons are submitted as the confidential property of clients, and aulhorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our writlcn approval.
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2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
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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: 105

Event and Year: Fall 2019

Page: 7 of 8

Report Date: 15 Oct 19
Lab Number: 19-W3749
Work Order #: 82-2625

Account #: 002800
Date Sampled: 17 Sep 19 11:21
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO ft: 174855 OP

Temp at Receipt: 5.5C

pH - Field

pH
Temperature - Field
Conductivity - Field
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

6.70
* 7.5

12.5
6913
0.26
4600
290
7150
400
< 0.5 0

units
units
Degrees C
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM 4500 H+ B
SM4500 H+ B
SM 2550B
EPA 120.1
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

17
26
17
17
26
25
19
20
27
24

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

19
19
19
19
19
19
19
19
19
19

11:21
6:45

11:21
11:21

6:45
9:28

11:19
16:19
12:02
12:54

Analyst

JSM
ec
JSM
JSM
ec
EV
EV
ec
sz
sz

* Holding time exceeded

Approved by: Q.^^-^L K. G^^

^t-

( Wl°t

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 N = Due to concentration of other analytes

= Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND ft ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submitled 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.
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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 ft: 82-2625
Account #: 002800
Date Sampled: 18 Sep 19
Date Received: 18 Sep 19 12:50

Sampled By: MVTL Field Services

PO ft: 174855 OP

Temp at Receipt: 5.5C

pH
Fluoride
Sulfate
Chloride
Total Dissolved Solids
Calcium - Total
Boron - Total

As Received
Result

* 6.3

< 0.1

< 5
< 1
< 10
< 1
< 0.1

units
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Method
RL

0.1

0.10
5.00
1.0

10
1.0

0.10

Method
Reference

SM4500 H+ B
SM4500-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

26 Sep 19
26 Sep 19
25 Sep 19
19 Sep 19
20 Sep 19
27 Sep 19
24 Sep 19

6
6
9

11
16
13
12

45
45
28
19
19
02
54

Analyst

ec
ec
EV
EV
ec
sz
sz

* Holding time exceeded

^c_

Approved by: G^.uA.^L. K. C^^_p ^^i°[
Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevafced 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 ft ND-00016

M v I L guaranlees me accuracy ol 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 an'ccting tlie 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 aulhorization for
publication of statements, conclusions or extrncts from or regarding our reports is reserved pending our written approval.
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Quality Control Report - Amended 7 Nov 19
Lab ffis: 19-W3743 to 19-W3750 Project: MDU Heskett

Page: 1 of 1

Work Order: 201982-2625

Analyte

Boron - Total mg/1

Calcium - Total mg/1

Chloride mg/1

Fluoride mg/1

pH units

Sulfate mg/1

Total Dissolved Solids mg/1

LCS
Spike
Amt

0.40
0.40

20.0
20.0
20.0

30.0
30.0

0.50
0.50

100
100

LCS
Rec

%
98
100

113
110
114

90
91

102
110

101
100

LCS
% Rec
Limits

80-120
80-120

80-120
80-120
80-120

80-120
80-120

90-110
90-110

80-120
80-120

Matrix
Spike
Amt

2.00
0.400

500
100

30.0

0.500
0.500

100
100

Matrix
Spike
ro
19-W3743
19-W3750

19W3744q
19W3816q

19-W3735

19-W3744
19-W3746

19-W3735
19-W3750

Matrix

Spike
Orig
Result

< 0.5

< 0.1

464
130

<1

0.12
1.03

<5
<5

Matrix
Spike
Result

2.22
0.35

1030
229

25.3

0.63
1.45

106
107

Matrix
Spike
Rec

%
Ill
88

113
99

84

102
84

106
107

Matrix
Spike
% Rec
Limits

75-125
75-125

75-125
75-125

80-120

80-120
80-120

80-120
80-120

MSD/
Dup
Orig
Result

2.22
0.35

1030
229

25.3

0.63
1.45

7.5

7.5

7.6

7.5

106
107

4360
7150
< 10

MSD/
Dup
Result

2.24

0.35

1000
229

25.3

0.63
1.47

7.5

7.5

7.4

7.5

106
108

4480
7200
< 10

MSD
Rec

%
112
88

107
99

84

102
88

106
108

MSD/
Dup
RPD

0.9

0.0

3.0

0.0

0.0

0.0

1.4

0.0

0.0

2.7

0.0

0.0

0.9

2.7

0.7

0.0

MSD/
Dup
RPD
Limit (<:

20
20

20
20

20

20
20

20
20
20
20

20
20

20
20
*

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

<0.1

< 0.1

<1
<1
<1
<1
<1

<1
<1

< 0.1

< 0.1

< 0.1

< 0.1

<5
<5

< 10
< 10

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 III and Appendix IV parameters.

Approved by:
C u^Q)

H Pdn/ll



Claudette Carroll

From: Terri A. Olson <T01son@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 3rd 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 III 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
T01son@barr.com

www.barr.com

Iresoijrcefulffiaturalty.

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 addresses, 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 952-832-2600.

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.

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 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,

<» 201982-2625

o There is a 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.

• 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
T01son@barr.com

www.barr.com

yiimsifilliMgogfflByj BSAiRR!

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 952-832-2600.

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.



Claudette Carroll

From:

Sent:

To:

Subject:

Terri A. Olson <T01son@barr.com>

Friday, November 1, 2019 10:08 AM
Claudette Carroll
Re: MDU Heskett reports

Hi Claudette,

Reviewed MDU Heskett reports and had the following questions/comments
• 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,

• 201982-2625

o There is a 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.

• 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
T01son@barr.com

www.barr.com

resourceful; inisturalty, jBgRgi
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 952-832-2600.

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.



Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID:

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal:
"P .y

^
Weather Conditions: Temp: Pf)'^ Wind: |\J@ $'-(0 Precip: 3'uftn^)/ Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]

GroutSeal Intact?!

Repairs Necessary:

Yes

7^?
^•c
Yes

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump: |
Water Level After Sample:]

Measurement Method:

<ss>
No

No

No ^NotVtsible:

2"

Hl.^ ft

HZ, ^ ft
Electric Water Level Indicator

Sampling Information

Purging Method:
Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry?

Sample Date:

Bottle
List:

1L Raw

Bladder

Bladder

res^ No

Yes <S^>

^.W/T.
Yes f^o)

i^^'^r

500mL Nitric

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began:

Time Purged Dry:

Time of Sampling:!

500mL Nitric (filtered)

.S* sec.

">S sec.

~w
(Jjf) aml^

am/pm

iC/JL __am^

250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5
6
7
8
9
10

Time

ES
s:

w^
|5oT
JWT^T

Temp
(°C)

-i^VT
i2.^
(2<(^Z
12.S4
~^^
13,01

Spec.

Cond.

±5%

5S12-
w^
S-/ZO

€]1^-
S7VT
€)Z6

PH
±0.1

(^b
(^^0
I7^3-
^zTTsT
^1

Field
DO

(mg/L)
±10%

7.^Z.
^,o0
'T.yr
-?.3f

~^w
~^v^

Measurements
ORP
(mV)

±20 mV

-VY.^

iA^
-777T
~WT=~
~f27f
~W^~

Turbidity
(NTU)
±10%

1^.0
7.0 I

^0(o
~yJT
tf,^

~H~W

Water

Level (ft)
0.25ft

~wu
-//^^
~Hz^~

L12,ZI
Hi^7-
n 2.05

Pumping
Rate

ml/min

FO--^
-(QO.O

lco-o

lc0, o
/00-tS

1_y_

mL
Removed

5{3D-<^>

BQSQ^O
Zc-oo.o

apoo.o

S«3.S>

S&^.-O

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

^^s^^'na'^
c^ ' T~

C(^
Cds^-
C[e^
r.Co^

Stabilized: Yes No

COTw^;^.. ln.or Oy9&^?
(

r> «S
p^ ^

p^
Oj

';

y

"f

Total Volume Removed: J^SX^_mL

c*>1w\ ^h^W ^ >f6^^€ /5c^^.

C^&cM fc&l^



Field Datasheet
Groundwater Assessment

Company: IVIDU Heskett

Event: Fall 2019

Sample ID: ^0
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal:

Weather Conditions: Temp: ^0°F Wind: K)@ ^-CQ Precip: Sunny / Partly CloudyQ Cloitdy)

Well Information Sampling Information

Well Locked?!

Well Labeled?)

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes ^N9
No

~w
Yes

No

No N^EVJsiQte

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

\^^(ff ft

6^° ft
Electric Water Level Indicator

Purging Method:!
Sampling Method:!
Dedicated Equip?:!

Duplicate Sample?:
Duplicate Sample ID:

Purge Date: |

Well Purged Dry? |

Sample Date: |

Bladder

Bladder

(fei No
<YeS No

~^~

/^M,
Yes (^

,6 §^f- /ef

Control Settings

Purge:

Recover: |

PSI:|

Time Purging Began:!

Time Purged Dry:]

Time of Sampling:]

^ sec.

S'<^ sec.
<23

°G2.^ ^am^prn

am/pm

OQ-5 S (a^/pm

Bottle
List:

1L Raw SOOmL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#
1
2
3
4
5

6
7
8
9
10

Time

08^0
omo
oWS
o0<?o
C6SS

Temp
(°C)

~^T
~^w

FS^~
M^-

~G[M^~

Spec.

Cond.

±5%

H^6
^WT
-Z^T
Hfcm

^^

PH
±0.1

^T-
^1
k,c\'L

~^L
fc,°l^

Field
-DO-

(mg/L)
±10%

"sTYT"

~^w
^.-^
T^6~
c...^

Measurements
~ORP'

(mV)
±20 mV

-ZOA
-2.8,1

-/^
-/L6
^VT

Turbidity
(NTU)
±10%

T^:
TW
1_6/_
7.7^
TTT

Water

Level (ft)
0.25ft

7g^~
Wu~
~w^~
W^s~
T^TbT

Pumping
Rate

ml/min

/(A3-'£>

/00.0

w-^o

100'Q
lOQ.O

mL
Removed

'Sco^c'

,000.0

$W^3
Sx>./o

^co.o

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

C(eey^<

~a^
c^
Oie^
cu^

Stabilized: CYgs/ No

Comments:

Total Volume Removed: 3'0(30t 0 mL



Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2019

Sample ID: 9-W
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: Jf^-] (^/

Weather Conditions: Temp: "K5°F Wind: A^@ S''~^o Precip: Sunny/pdrHyClouS^/Cloudy

Well Information
Well Locked?]

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

~7^
^a>

Yes

No

No

No ^GTV^ib^

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

^1^0^ ft

^— ft
'^-L -^3 ~t

Electric Water Level Indicator

Sampling Information

Purging Method:!
Sampling Method:]
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Purge Date:

Well Purged Dry? |

Sample Date:!

Bladder
Bladder

Yes .Np?

l6^jt(1
Yes

i^t-_i°l

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began: |
Time Purged Dry:

Time of Sampling:

^ sec.

S\S sec.
zs

nPi31 ra^/pm
am/pm

cH Sb Ci^i/pm

Bottle
List:

1L Raw SOOmL Nitric 500mL Nitric (filtered) 250mL Sulfuric

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time

C^3<o
Qft\^l
rALib
QSl?l
<y\^L

Temp
(°C)

T^W
"ti^F
iZ.M^
U.T-4

TZ^PT

Spec.

Cond.

±5%

Tc^H
•ZD°IH

T-o3fc3
T-OfcL{
•HX?G9

PH
±0.1

-^.oS

-6^6

TW
T7ig-
~bm

Field
DO^

(mg/L)
±10%

10. 10

Xfc3
-?. 3S

-?.os
fc.^G.

Measurements
ORP
(mV)

±20 mV

w^
/^/.^-
~]oB^~

//S,2-_

fW.o

Turbidity
(NTU)
±10%

~063~

o,w~w
/,oV
~0^~

Water

Level (ft)
0.25ft

2-^0
UJ-2-

ZL^T
2-i.^O
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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. 
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2.0 October 2018 SSIs 

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: 

 Elevated water quality parameters in pre-landfill groundwater monitoring data; and 

 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: 

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

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

and 

 Comparison with regional (background) groundwater quality data. 

A successful alternative source demonstration is discussed in Section 3.0. 
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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 

Well Parameter 

Interwell 

Prediction 

Limit (mg/L) 

Detection Monitoring Results 

October 

2017 (mg/L) 

April 2018 

(mg/L) 

October 

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).  
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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-SO4 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 
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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. 
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Table 2. Fluoride Concentrations in Morton County, North Dakota 

Reference 
Fluoride Conc. 

Range 
Formation/Units 

Data Source 

Location 

Ackerman, D.J., 1980. Ground-Water Resources 

of Morton County, North Dakota. North Dakota 

Geological Survey Bulletin 72, Part III. 51 p.  

0.0 to 4.0 

mg/L 

Cannonball and Ludlow 

formations, undifferentiated 

Morton 

County 

Crosby, O.A. and Klausing, R.L., 1984. Hydrology 

of Area 47, Northern Great Plains and Rocky 

Mountain Coal Provinces, North Dakota, South 

Dakota, and Montana. USGS Water-Resources 

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

0.1 to 6.3 

mg/L 

Entire Fort Union Formation 

(includes Cannonball 

Formation) 

Morton 

County 

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. 
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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 

Well Parameter 
Report 

Section 
Evidence for Alternative Source 

MW-105 Chloride 3.2.1 Natural variability (pre-landfill values and geologic background) 

MW-104 Sulfate 3.2.2 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 3.2.3 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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Figure 5
SULFATE CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

October 2018 Event
Montana Dakota Utilities
Mandan, North Dakota

Site Location

!? Monitoring Well Location
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Monitoring Well Location - Water Level
Only

!( Pre-Landfill Wells (Approximate)

Existing Slot Boundaries
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Property Line

10ft Contours

2ft Contours

Active Portion of Landfill

Image Source: 2017 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg
Pre-Landfill well concentrations are from 9/11/1986, 11/21/1986
(MDU, 1989), and CCR Rule monitoring well concentrations are
from 2016-2018.

Sulfate Concentrations
<5,000 mg/L
5,000-10,000 mg/L
>10,000 mg/L
Prediction Limit: 6,770 mg/L
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Figure 6
TDS CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

October 2018 Event
Montana Dakota Utilities
Mandan, North Dakota

Site Location

!? Monitoring Well Location

!H
Monitoring Well Location - Water Level
Only

!( Pre-Landfill Wells (Approximate)

Existing Slot Boundaries

Streams

Property Line

10ft Contours

2ft Contours

Active Portion of Landfill

Image Source: 2017 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg
Pre-Landfill well concentrations are from 9/11/1986, 11/21/1986
(MDU, 1989), and CCR Rule monitoring well concentrations are
from 2016-2018.
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<5,000 mg/L
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Appendix A 

Ash SPLP Laboratory Report (2011) 

  

















 

 

Appendix B 

Aerial Photo (March 30, 1988) 

  





 

 

Appendix C 

Heskett Station Permit Application (March 1989) 

  



























































































































































































































































































































































































































 

 

Appendix D 

2014 and 2016 Boring Logs 

 

 

 
 



1

2

3

4

5

6

7

8

9

10

4-4-4-6.

4-6-6-7.

7-9-14-16.

8-9-12-15.

10-15-21-
26.

7-18-24-
27.

8-12-19-
23.

8-14-18-
23.

7-10-13-
15.

7-9-13-15.

CL

CL

TOPSOIL: Brown (5/4 7.5YR).

SANDY LEAN CLAY WITH GRAVEL (CL): fine to medium grained; Brown (5/3 7.5YR);
moist; thinly laminated; some mottling; low plasticity; [Cannonball Formation].

At 2': Start to see gravel inclusions.

At 4': Oxidized staining.

At 5': Oxidized staining.

At 7': Oxidized staining and white staining.

At 11': Oxidized staining.

At 15': Gypsum.

16-20': No recovery.

At 20.5': Gypsum.
LEAN CLAY (CL): Dark Brown (3/2 7.5YR); oxidized staining, some mottling; medium to
high plasticity; [Cannonball Formation].

At 22': Color change to Brown (4/2 7.5YR).

At 24': Interbedded sand, fine grained.

LOG OF BORING MW-101

Additional data may have been collected in the field which is not included on this log.

Remarks:  Hole caved in from 56 - 58' bgs.
DTW = 36.66' TOR on 9/23/2015 (elev. 1682.87)
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LEAN CLAY (CL): Dark Brown (3/2 7.5YR); oxidized staining, some mottling; medium to
high plasticity; [Cannonball Formation]. (continued)
At 25' and 25.5': Gypsum.

At 26.5': Gypsum.

At 29.5': Gypsum.

At 33': Gypsum.

At 34.5': Gypsum.

At 35.5-36': Color change to Black (2.5/1 7.5YR), turns back to brown.
FAT CLAY (CH): Black (2.5/1 7.5YR); very stiff; hight plasticity; wet at 43'; [Cannonball
Formation].

At 38': Oxidized staining.

At 41': Oxidized staining.
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CH

FAT CLAY (CH): Black (2.5/1 7.5YR); very stiff; hight plasticity; wet at 43'; [Cannonball
Formation]. (continued)

End of boring 58.0 feet

LOG OF BORING MW-101

Additional data may have been collected in the field which is not included on this log.
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3
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9
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12

3-3-3-2.

3-2-2-3.

3-3-4-5.

3-4-5-7.

4-8-7-4.

4-3-5-9.

3-5-7-9.

6-8-12-14.

6-10-12-
16.

5-9-14-16.

5-12-15-
18.

9-15-18-
22.

CL

ML

CL

CL

TOPSOIL: Brown (5/4 7.5YR).

LEAN CLAY (CL): medium grained; Brown (4/3 7.5YR); moist; low to medium plasticity;
with gravel to 4'; [Cannonball Formation].

SANDY SILT WITH GRAVEL (ML): Strong Brown (5/6 7.5YR); fine to coarse sand, fine to
medium gravel, unconsolidated; [Cannonball Formation].

LEAN CLAY WITH GRAVEL (CL): fine to medium grained; Brown (5/3 7.5YR); some
mottling; medium plasticity;  [Cannonball Formation].

LEAN CLAY (CL): Dark Brown (3/2 7.5YR); medium to high plasticity; [Cannonball
Formation].

At 21': Color changes to Black (2.5/1).

LOG OF BORING MW-102

Additional data may have been collected in the field which is not included on this log.

Remarks:  Lithological descriptions for a hole that was abandoned. Monitoring well
blind drilled and installed next to abandoned hole.

DTW = 17.09' TOR on 8/21/2015 (elev. 1689.51

Completion Depth:46.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 438161.145°  Long: 1868782.871°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/18/15

Project No.:34300014.12
Surface Elevation:1703.8 ft
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13

14

15

16

17

18

19

20

21

22

23

9-14-19-
22.

10-17-18-
24.

6-15-18-
26.

7-14-18-
22.

11-16-20-
27.

10-14-15-
24.

13-19-25-
35.

8-17-26-
31.

10-20-27-
38.

13-20-27-
37.

15-27-27-
32.

CL

SM

LEAN CLAY (CL): Dark Brown (3/2 7.5YR); medium to high plasticity; [Cannonball
Formation]. (continued)

At 29': Gypsum.

At 33.5' and 34': Gypsum.

SILTY SAND (SM): fine to medium grained; Dark Gray (4/1 7.5YR); wet; [Cannonball
Formation].

End of boring 46.0 feet

LOG OF BORING MW-102

Additional data may have been collected in the field which is not included on this log.

Remarks:  Lithological descriptions for a hole that was abandoned. Monitoring well
blind drilled and installed next to abandoned hole.

DTW = 17.09' TOR on 8/21/2015 (elev. 1689.51

Completion Depth:46.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 438161.145°  Long: 1868782.871°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/18/15

Project No.:34300014.12
Surface Elevation:1703.8 ft

M
:\G

IN
T

\P
R

O
JE

C
T

S
\3

43
00

01
4.

G
P

J 
 B

A
R

R
LI

B
R

A
R

Y
.G

LB
  E

N
V

IR
O

 L
O

G
  B

A
R

R
 T

E
M

P
LA

T
E

.G
D

T
Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435
Telephone:  952-832-2600

B
lo

w
s/

6i
n.

GROUT

Bentonite chips

0 - 8' bgs

2"

PVC SCH 80

2.85' ags - 10'

bgs

2"; No.6 slot

PVC SCH 80

20 - 30' bgs

Type:

Interval:

Type:

Interval:

Type:

Interval:

SCREEN

Diameter:

Type:

Interval:

None

None

Unique Well No.:

PRO. CASING

4"

Steel pipe
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1

2

3

4

5

6

7

8

9

3-4-5-5.

5-5-8-8.

5-8-10-11.

6-9-15-15.

5-6-5-4.

4-5-5-7.

2-2-2-3.

3-3-3-3.

3-3-5-5.

OL/OH

CL

SP

SP-
SM

CL

TOPSOIL (OL/OH): Brown (5/4 7.5YR).

LEAN CLAY (CL): Very Dark Gray (3/1 7.5YR); moist; stiff; medium to high plasticity;
[Cannonball Formation].

POORLY GRADED SAND WITH GRAVEL (SP): fine to coarse grained; Brown (5/4
7.5YR); some oxidized staining, some mottling; [Cannonball Formation].

POORLY GRADED SAND WITH SILT (SP-SM): fine to medium grained; Brown (5/4
7.5YR); [Cannonball Formation].

NO RECOVERY (16 - 20').

SANDY LEAN CLAY (CL): fine to medium grained; Light Brown (6/4 7.5YR); wet; some
mottling and oxidized staining, cohesive; low to medium plasticity; [Cannonball Formation].

LOG OF BORING MW-103

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 33.24' TOR on 8/20/2015 (elev. 1684.29)

Completion Depth:44.0 ft
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Sampling Method:SPT
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Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 437578.205°  Long: 1869355.992°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/19/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1714.7 ft
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Unique Well No.:
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4"

Steel pipe
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10

11

12

13

14

15

16

17

2-2-4-4.

10-10-7-9.

8-15-17-
22.

7-19-15-
25.

11-16-21-
50 for 5".

50 for 2"`-.

12-17-22-
30.

9-18-24-
50.

CL

SM

CL

SANDY LEAN CLAY (CL): fine to medium grained; Light Brown (6/4 7.5YR); wet; some
mottling and oxidized staining, cohesive; low to medium plasticity; [Cannonball Formation].
(continued)

SILTY SAND WITH GRAVEL (SM): wet; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/4 7.5YR); moist; oxidized staining; medium to high plasticity;
[Cannonball Formation].

At 32.5': Sand lens, color changes to Black (2.5/1 7.5YR).

At 33.5': Sand lens.

At 34': Interbedded sand with oxidized staining.

At 36.5': Sand lens.
At 37': Sand lens.

At 37.5': Color change to Gray (5/1 7.5YR).

At 38-38.5': 6" thick layer of hard material.

At 42-42.5': Silt layer.

At 43.5-44': Silt layer.

End of boring 44.0 feet

LOG OF BORING MW-103

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 33.24' TOR on 8/20/2015 (elev. 1684.29)

Completion Depth:44.0 ft
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Drill Rig: Rig mounted HSA

Logged By: JEG3
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Drilling Contractor: Terracon

Date Boring Started: 8/19/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1714.7 ft
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1

2

3
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5

6

7

8

9

10

11

12

4-5-5-5.

3-5-6-8.

3-7-9-10.

5-7-9-10.

5-9-9-10.

5-7-9-10.

5-8-8-12.

5-9-11-15.

6-9-11-13.

4-7-16-19.

5-16-22-
26.

7-11-14-
16.

CL

CL

SM

CH

TOPSOIL: Brown (5/4 7.5YR).

LEAN CLAY WITH SAND (CL): fine to medium grained; Brown (5/4 7.5YR); moist; gravel;
medium plasticity; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/4 7.5YR); oxidized staining and mottling; medium to high
plasticity; with gypsum throughout; [Cannonball Formation].

At 12': Heavily oxidized.

At 15': Start seeing black staining.

At 17': Heavily oxidized.

SILTY SAND (SM): Strong Brown (5/6 7.5YR); wet; [Cannonball Formation].

At 19.5': Color change to Brown (5/4 7.5YR).

At 21': Oxidized layer.

FAT CLAY (CH): Dark Gray (4/1 7.5YR); moist; stiff; high plasticity; with interbedded sand
layers below 27'; [Cannonball Formation].

LOG OF BORING MW-104

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.25' TOR on 8/21/2015 (elev. 1671.26)

Completion Depth:32.0 ft
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Drilling Contractor: Terracon

Date Boring Started: 8/20/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1681.5 ft
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13

14

15

16

6-12-16-
17.

8-12-16-
21.

8-12-16-
20.

CH

FAT CLAY (CH): Dark Gray (4/1 7.5YR); moist; stiff; high plasticity; with interbedded sand
layers below 27'; [Cannonball Formation]. (continued)

Driller notes: sluff.

End of boring 32.0 feet

LOG OF BORING MW-104

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.25' TOR on 8/21/2015 (elev. 1671.26)

Completion Depth:32.0 ft
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Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/20/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1681.5 ft
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1

2

3

4

5

6

7

8

9

10

11

12

6-7-6-5.

5-5-5-6.

3-2-4-5.

2-2-2-3.

2-1-2-2.

2-1-2-1.

2-1-1-3.

4-3-5-5.

7-9-11-13.

7-9-11-13.

7-9-13-15.

19-26-28-
30.

CL

CL

SP-
SM

TOPSOIL: Brown (5/4 7.5YR).

SANDY LEAN CLAY (CL): fine to medium grained; Brown (4/2 7.5YR); moist; gravel;
medium plasticity; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/2 7.5YR); soft; high plasticity; wet at 16'; [Cannonball
Formation].

At 10.5': Color change to Reddish-Yellow (6/6 7.5YR).

At 14.5-15.5': Gravel inclusions.

At 15.5': Color change to Brown (4/3 7.5YR).

At 18': Color change to Brown (5/3 7.5YR).

POORLY GRADED SAND WITH SILT (SP-SM): medium to coarse grained; Brown (5/4
7.5YR); [Cannonball Formation].

LOG OF BORING MW-105

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.22' TOR on 8/21/2015 (elev. 1675.92)

Completion Depth:30.0 ft
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Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/17/15

Date Boring Completed: 8/17/15

Project No.:34300014.12
Surface Elevation:1686.0 ft
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State of North Dakota
BOARD OF WATER WELL CONTRACTORS
900 E. BOULEVARD • BISMARCK, NORTH DAKOTA 58505

MONITORING WELL REPORT
State law requires that this report be Filed with the State Board of Water Well Contractors within 30 days after completion or abandonment of the well.
1. WELL OWNER

Name MDU-Heskett Station

Address 2025 38th Street

Mandan, North Dakota

Well head completion:
2 4 " a b o v e g r a d e O t h e r x
If other, specifv 4" x 4" x 5' steel cover
Was protective casing installed? ■ Yes d No
Was well disinfected upon completion? □ Yes ■ No

2 . W E L L L O C AT I O N ( M W - 4 4 R )

Address (if in citv) (see attached drawing) 5. WATER LEVEL
Static water level 28.5 feet below surface
If flowing: closed in pressure psi or ft. above land surfaceC o u n t y M o r t o n

SE % SE % SW % Sec. 10 Two. 139 N. Rge. 81 W.
L a t . 4 6 . 8 6 6 2 0 L o n g . : - 1 0 0 . 8 9 3 1 3
Altitude:

6 . W E L L L O G D e p t h ( F t . )

F o r m a t i o n F r o m T o
3. METHOD DRILLED

■ Auger Other
T o p s o i l 0 0 . 5
S a n d y l e a n c l a y 0 . 5 5

4. WELL CONSTRUCTION
D i a m e t e r o f H o l e 8 i n c h e s D e p t h 4 6 f e e t

R iser : ■ PVC □ Other
■ T h r e a d e d □ S o l v e n t □ O t h e r

R i s e r r a t i n g S D R S c h e d u l e 4 0
D i a m e t e r 2 . 0 i n c h e s
F r o m + 2 f t . t o 2 3 f t .

Was a well screen installed? ■ Yes □ No
Mater ia l Schedu le 40 PVC D iameter 2 .0 inches
S l o t S i z e # 1 0 s e t f r o m 2 3 f e e t t o 4 3 f e e t
S a n d p a c k e d f r o m 2 1 f t t o 4 6 f t

S a n d y f a t c l a y 5 4 6

(Use separate sheet if necessary)

D e p t h g r o u t e d f r o m I f t t o 2 1 f t 7. WAS THE HOLE PLUGGED OR ABANDONED?
d Y e s ■ N o

If so, how?
Grouting Material
B e n t o n i t e x O t h e r

If other explain:

One foot concrete collar at surface 8. REMARKS
3 steel bumpers installed around well head

9. DATE COMPLETED 10-21-14

10. CONTRACTOR CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the
best of my knowledge.
M i d w e s t Te s t i n g L a b o r a t o r y, I n c . 4 4 4

M o n i t o r i n g W e l l C o n t r a c t o r C e r t i fi c a t e N o .
P.O. Box 2084, Bismarck, ND 58502-2084
A d d r e s s . ^ ^ L ~ ^ ^

S i g n a t u r e ' D a t e





State of North Dakota
BOARD OF WATER WELL CONTRACTORS
900 E. BOULEVARD • BISMARCK, NORTH DAKOTA 58505

MONITORING WELL REPORT
State law requires that this report be filed with the State Board of Water Well Contractors within 30 days after completion or abandonment of the well.
1. WELL OWNER

Name MDU-Heskett Station
Address 2025 38th Street

Mandan, North Dakota

Well head completion:
2 4 " a b o v e g r a d e O t h e r x
If other, specify 4" x 4" x 5' steel cover
Was protective casing installed? ■ Yes d No
Was well disinfected upon completion? d Yes ■ No

2 . W E L L L O C AT I O N ( M W - 8 0 R )

Address (if in citv) (see attached drawing) 5. WATER LEVEL
Static water level 12 feet below surface

C o u n t v M o r t o n

NE % SE Va SW xA Sec. 10 Twp. 139 N. Rge. 81 W.
L a t . 4 6 . 8 6 7 8 9 L o n g . : - 1 0 0 . 8 9 3 2 0
Altitude:

If flowing: closed in pressure psi or ft. above land surface

6 . W E L L L O G D e p t h ( F t . )

F o r m a t i o n F r o m T o
3. METHOD DRILLED

■ Auger Other
T o p s o i l 0 0 . 5

S a n d y l e a n c l a y 0 . 5 2 7
4. WELL CONSTRUCTION
D i a m e t e r o f H o l e 8 i n c h e s D e p t h 2 7 f e e t

Riser: ■ PVC d Other
■ T h r e a d e d □ S o l v e n t □ O t h e r

R i s e r r a t i n g S D R S c h e d u l e 4 0
D i a m e t e r 2 . 0 i n c h e s
F r o m + 2 . 5 f t . t o 7 f t .

Was a well screen installed? ■ Yes d No
Mater ia l Schedu le 40 PVC Diameter 2 .0 inches
S l o t S i z e # 1 0 s e t f r o m 7 f e e t t o 2 7 f e e t
S a n d p a c k e d f r o m 5 f t t o 2 7 f t (Use separate sheet if necessary)

D e p t h g r o u t e d f r o m 1 f t t o 5 f t

Grouting Material
B e n t o n i t e x O t h e r

If other explain:

7. WAS THE HOLE PLUGGED OR ABANDONED?
d Y e s ■ N o

If so, how?

One foot concrete collar at surface 8. REMARKS
3 steel bumpers installed around well head

9. DATE COMPLETED 10-21-14

10. CONTRACTOR CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the
best of my knowledge.
M i d w e s t Te s t i n g L a b o r a t o r y, I n c . 4 4 4

M o n i t o r i n g W e l l C o n t r a c t o r C e r t i fi c a t e N o .
P.O. Box 2084, Bismarck, ND 58502-2084

A d d r e s s ^ /

« . c ^ t ^
S i g n a t u r e D a t e
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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, Morton County, 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 April 2019 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. 
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2.0 April 2019 SSIs 

Sampling for the first detection monitoring event in 2019 was conducted on April 1-2. 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.  

Evaluations were undertaken to review potential alternative sources for the SSIs. These evaluations include 

comparing the following: 

 Leaching tests of on-site CCR materials; 

 Leachate collected in the Evaporation Pond (non-CCR unit); 

 Regional (background) groundwater quality data; and 

 Groundwater quality collected at the site prior to construction of the CCR unit. 

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: 

 Elevated water quality parameters in pre-landfill groundwater monitoring data;  

 Site-specific geologic conditions; and 

 Leakage from the Evaporation Pond (non-CCR unit). 

A successful alternative source demonstration is discussed in Section 3.0. 

2.1 April Sampling Event 

Methods used to evaluate potential alternative sources as the basis for water quality parameter 

concentrations over background from the April 2019 detection monitoring event are discussed below. 

Concentrations for potential SSIs observed in April 2019 are similar to those observed during prior 

detection monitoring events (Table 1). 

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

 

Well Parameter 
Interwell Prediction 

Limit (mg/L) 

Detection Monitoring Results 

October 2017 

(mg/L) 

April 2018 

(mg/L) 

October 

2018 (mg/L) 

April 2019 

(mg/L) 

MW-105 Chloride 271 346 333 384 282 

MW-104 Sulfate 6,770 10,200 10,700 11,000 11,100 

MW-104 TDS 9,970 15,400 17,400 18,000 17,700 

MW-2-90 Fluoride 0.93 0.93 1.03 1.00 1.02 

 Bolded values indicate concentrations exceed the associated interwell predication limits. 
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2.2 Verification Sampling 

Verification sampling was conducted on potential SSIs. Results of verification sampling are outlined in 

Table 2. 

Table 2. Verification Sampling Results 

 

Well Parameter 
Interwell Prediction Limit 

(mg/L) 

Detection Monitoring 

April 2019 

(mg/L) 

 Verification Sampling  

Aug 2019 

(mg/L) 

MW-105 Chloride 271 282 279 

MW-104 Sulfate 6,770 11,100 11,000 

MW-104 TDS 9,970 17,700 17,300 

MW-2-90 Fluoride 0.93 1.02 1.00 

 Bolded values indicate concentrations exceed the associated interwell predication limits. 

All the initial SSI determinations were verified by the resampling. Therefore, the initial values collected in 

April will be used moving forward. 
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3.0 Alternative Source Demonstration 

Successful demonstrations of alternative sources have previously been documented for the four potential 

SSIs. The associated ASD Reports (Barr, 2018a; Barr, 2018b; Barr, 2019) 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 April 2019 data. 

For each potential SSI, three 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; 2) natural 

variations of pre-landfill or regional groundwater quality is the source of one or more of the potential 

SSIs; or 3) a release of leachate from the Evaporation Pond (non-CCR unit) 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 impacted water 

from the CCR unit. However, if they are geochemically dissimilar, this indicates that a source “other than 

the CCR unit” may be 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 Mg-

SO4 type water, whereas the ash SPLP results are Na-SO4 type water. The major difference observed 

between the downgradient water quality and the SPLP results is the dominant cation concentration 

(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 like 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. 
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3.2 Source Hypothesis #2: Natural Variations of Pre-Landfill or 

Regional Groundwater Quality 

As 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 April 2019 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). 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 to 500 mg/L) are 

consistent with and/or higher than chloride measured at MW-105 in April 2019 (282 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 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. 
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Table 3. Fluoride Concentrations in Morton County, North Dakota 

 

Reference 

Fluoride 

Conc. 

Range 

Formation/Units 

Data 

Source 

Location 

Ackerman, D.J., 1980. Ground-Water Resources of Morton 

County, North Dakota. North Dakota Geological Survey 

Bulletin 72, Part III. 51 p.  

0.0 to 4.0 

mg/L 

Cannonball and Ludlow 

formations, 

undifferentiated 

Morton 

County 

Crosby, O.A. and Klausing, R.L., 1984. Hydrology of Area 47, 

Northern Great Plains and Rocky Mountain Coal Provinces, 

North Dakota, South Dakota, and Montana. USGS Water-

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

0.1 to 6.3 

mg/L 

Entire Fort Union 

Formation (includes 

Cannonball Formation) 

Morton 

County 

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 concentration observed at MW-2-90 in April 2019 (1.02 

mg/L) is 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. 

3.2.3 Sulfate and TDS at MW-104 

Analyses of groundwater samples collected prior to construction of the CCR unit included in the Permit 

Application 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 concentrations reported in April 2019 (11,100 mg/L) at MW-104 are within range of historically 

observed concentrations, but TDS concentrations are somewhat higher than historically observed (17,700 

mg/L). Figures 3 and 4 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 
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the Site (Appendix C). 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 may be due to 

natural conditions (a “source other than the CCR unit.”) is possible. However, a statistically significant 

increasing trend for TDS at MW-104 was observed. Although natural/background groundwater can be 

affected by seasonality and/or site-wide aquifer changes, resulting in trending data, no other monitoring 

wells at the Site has observed trends for TDS (or sulfate). Additionally, seasonality was not detected in TDS 

or sulfate at MW-104. Therefore, sulfate and TDS concentrations at MW-104 may be due to natural 

conditions, however additional source considerations were evaluated. 

3.3 Source Hypothesis #3: Evaporation Pond Release 

Two conditions are necessary in order to accept the hypothesis that a release of Evaporation Pond water 

is the source of one or more of the potential SSIs: 

 Mechanism of release (such as an issue with Evaporation Pond liner integrity) and 

 Geochemically similar groundwater chemistry at one or more of the potentially impacted wells 

with water from the Evaporation Pond.  

Based on proximity, only the SSIs observed at MW-104 (TDS and sulfate) are being evaluated for this 

potential source. 

3.3.1 TDS and Sulfate at MW-104 

A statistically significant increasing trend in TDS was observed at MW-104 following the April 2019 

detection monitoring event. No other statistically significant trends were observed for Appendix III 

parameters at this location. Past ASD Reports (Barr, 2018a; Barr, 2018b; Barr, 2019) attributed elevated 

sulfate and TDS concentrations at MW-104 to natural conditions, as the values observed were consistent 

with historically observed concentrations. However, with the addition of the increasing trend for TDS, it 

was deemed prudent to evaluate for the potential of a source impacting MW-104 beyond natural 

conditions. MW-104 is located between the CCR unit and the Evaporation Pond (a non-CCR unit). The 

Evaporation Pond was constructed to collect surface water run-off from the Site as well as leachate from 

the CCR Unit. Due to the relative proximity of MW-104 to the Evaporation Pond, an evaluation was 

conducted to assess the Evaporation Pond liner integrity, potential impacts to downgradient wells, and 

determine the geochemical feasibility of Evaporation Pond water contributing to the conditions observed 

at MW-104.  

Liner Integrity Evaluation 

In the 2010 Annual Report for the Special Waste Disposal Permit (SP-087), it was noted that erosion was 

encountered at the Evaporation Pond. More specifically, “cuts in the banks of the pond ranged from 8 to 
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24-inches. Erosion was caused from storm water running into the evaporation pond from closed Slots and 

the haul road” (MDU, 2011). No repairs were made at that time due to standing water in the pond. Similar 

erosional features were noted in the 2011 and 2012 Annual Reports, citing erosion cuts of 8 to 48-inches 

(MDU, 2012 and MDU, 2013). These erosion cuts were repaired in 2013 during the construction of Slot 10. 

Additionally, the 2013 Annual Report stated that “the west wall of the evaporation pond was raised and 

graded to reroute storm water that accumulates outside of the ash disposal area from the cover of Phase I 

ash disposal site away from the pond during rain events” (MDU, 2014).  

These reports did not specify if the erosional cuts were 8 to 48-inches wide or 8 to 48-inches deep. Based 

on the Phase I Development “as-constructed” Plan Sheets (January and November 1990), the Evaporation 

Pond was built with a 3-foot-thick compacted clay liner (MDU, 1989 Exhibit 6-B). If the erosional cuts were 

up to 48-inches deep, then the cuts would extend through the entirety of the liner thickness, creating a 

conduit for Evaporation Pond water to enter the groundwater. Additionally, no details were provided on 

the materials used for repairing the Evaporation Pond (i.e. if the liner was impacted, were the erosion cuts 

filled in with a comparable clay liner material).  

Additionally, the integrity of the Evaporation Pond liner may have been compromised due to cation 

exchange. If the Evaporation Pond liner is comprised of sodium-bentonite clay, a cation exchange may 

occur between the sodium in the clay and positively charged cations in the evaporation pond water 

(potassium, calcium, magnesium, and aluminum), displaced from the liner. Over time this exchange 

may decrease swelling potential and increase hydraulic conductivity of the clay constituting the pond 

liner. Time series plots of groundwater quality at nearby wells, MW1-90 (Appendix D), show an 

increase in sodium and magnesium; these increases are most apparent at MW1-90 between 2012 and 

2019. 

Downgradient Impacts 

The base of the Evaporation Pond sits at approximately 1675 feet above MSL whereas the most recent 

groundwater elevation in MW-104 and MW1-90 were measured at roughly 1670 feet above MSL and 

1665 feet above MSL, respectively. Therefore, any water leaking from the Evaporation Pond would report 

radially downward into the groundwater, toward both MW-104 and MW1-90, making both wells 

downgradient of the Pond. 

As MW-104 was installed on August 20, 2015, it is not possible to determine if the erosional cuts observed 

in the early 2010s impacted the water quality at this location. However, data has consistently been 

collected from nearby well MW1-90, also downgradient of the Evaporation Pond. As seen in the time 

series plots (Appendix D), in approximately 2010 concentrations of chloride, sulfate, TDS, magnesium, 

sodium, hardness, and specific conductance at MW1-90 began increasing more rapidly. To a lesser extent, 

changes in concentrations were observed around this same time for calcium, potassium, nitrogen, and 

total alkalinity. This timing corresponds to when the erosional cuts at the Evaporation Pond were first 

observed in the Annual Monitoring Reports. The increasing trends have since continued, despite reports 

of the erosional cuts being repaired. 
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Geochemical Feasibility 

A simple mixing model was developed to determine the potential of producing a similar water quality 

observed at MW-104 (and MW1-90, as a historical analogue) when mixing Evaporation Pond water with 

unimpacted upgradient water. This mixing model was conducted in Geochemist’s Workbench® v.12.0, 

using a water sample collected from the Evaporation Pond in September 2014 and a water sample from 

upgradient monitoring wells MW-13 and MW-103 on September 2014 and April 2019, respectively, and 

historical well MW-60. Both wells are hydraulically upgradient of MW-104. It should be noted that this is 

not a perfect model, as the groundwater quality in the upgradient monitoring wells has slightly different 

major ion chemistry than downgradient wells, due to heterogeneity of the geology at the Site. Due to the 

lack of historical (pre-landfill) data at MW-104, it was decided to use upgradient (non-impacted) water. 

Therefore, the ultimate purpose of this model is to evaluate the potential to produce a similar water 

sample to what has been observed at MW-104, not an identical match. 

The results of the model, using Stiff and Piper plots are provided in Appendix E. Figures E.1 and E.3 show 

the results of the mixing model on a stiff diagram for MW-13 and MW-103, respectively. Downgradient 

wells MW-104 and MW1-90 are shown as gray and green diamonds, respectively, in each figure. The blue 

line in each figure represents the various possible outcomes when mixing the upgradient water quality 

with the Evaporation Pond. The purple squares (E.1) or black circles (E.3) represent specific proportions (1-

part upgradient water to 0.01-, 0.05-, 0.1-, 0.5-, and 1-part Evaporation Pond water). Figures E.2 and E.4 

show the results as stiff plots. Table E.1 provides the numerical inputs and results of the various mixed 

proportions. 

As seen in Figure E.1, mixing of the upgradient monitoring well, MW-13, with the Evaporation Pond water 

does not result in an impacted water chemically similar to MW-104, as the path of the mixing reaction 

does not intersect the location of the MW-104 sample. However, mixing of MW-103 with Evaporation 

Pond water may potentially result in a water sample with concentrations similarly observed at MW-104. As 

seen in Figure E.3, the path of the mixing reaction from MW-103 to the Evaporation Pond transects MW-

104, when 1-part upgradient (MW-103) water is mixed with 0.05-part Evaporation Pond water. Therefore, 

it is plausible that only a small portion of Evaporation Pond water would be needed to “impact” 

upgradient groundwater such to get a similar chemistry as observed in MW-104. 

Based on the description of erosional features extending upwards of 48-inches in the liner of the 

Evaporation Pond in 2010-2013 corresponding with the increased concentrations of several parameters 

observed in downgradient monitoring well MW1-90, it’s possible that a release from the Evaporation 

Pond occurred starting in approximately 2011. Furthermore, the results of the geochemical modelling 

exercise along with the general proximity and hydraulic position of MW-104 relative to the Evaporation 

Pond supports the hypothesis that the SSI for TDS and sulfate at MW-104 is due to a “source other than 

the CCR unit.” Therefore, we accept the hypothesis that TDS and sulfate concentrations observed at 

MW-104 are consistent with a potential release from the Evaporation Pond, a non CCR unit. 
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4.0 Conclusions 

Four SSIs were identified from the April 2019 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 and the Evaporation Pond), as allowed by §257.94(e)(2). The results of this alternative 

source demonstration are summarized in the table below.  

Table 4. Summary of SSIs and Alternative Sources 

 

Well Parameter 
Report 

Section 
Evidence for Alternative Source 

MW-105 Chloride 3.2.1 Natural variability (pre-landfill values and geologic background) 

MW-104 Sulfate 3.3.1 
Natural variability or 

Other (Evaporation Pond, a non CCR unit) 

MW-104 Total Dissolved Solids 3.3.1 
Natural Variability or 

Other (Evaporation Pond, a non CCR unit) 

MW-2-90 Fluoride 3.2.2 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). As coal unit operations will cease by about the end of March 2022, MDU will work 

with the ND DEQ on closure options for the Evaporation Pond as it is regulated under a permit through 

the ND DEQ.  
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Figure 1
SITE LAYOUT AND CCR

MONITORING WELL NETWORK
R. M. Heskett Station

Alternative Source Demonstration:
April 2019 Event

Montana Dakota Utilities
Mandan, North Dakota
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Site Location

Image Source: 2019 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg

!? Monitoring Well Location
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Monitoring Well Location - Water Level
Only

Existing Slot Boundaries

Streams

Property Line

Future Landfill Boundary

10ft Contours

2ft Contours

Active Portion of Landfill



Figure 2
PIPER PLOT

R.M. Heskett Station
Alternative Source Demonstration

April 2019 Event
Montana Dakota Utilities
Mandan, North Dakota
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Figure 3
SULFATE CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

April 2019 Event
Montana Dakota Utilities
Mandan, North Dakota

Site Location
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!H
Monitoring Well Location - Water Level
Only

!( Pre-Landfill Wells (Approximate)

Existing Slot Boundaries
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Property Line

10ft Contours

2ft Contours

Active Portion of Landfill

Image Source: 2018 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg
Pre-Landfill well concentrations are from 9/11/1986, 11/21/1986
(MDU, 1989), and CCR Rule monitoring well concentrations are
from 2016-2019.

Sulfate Concentrations
<5,000 mg/L
5,000-10,000 mg/L
>10,000 mg/L
Prediction Limit: 6,770 mg/L
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Figure 4
TDS CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

April 2019 Event
Montana Dakota Utilities
Mandan, North Dakota

Site Location

!? Monitoring Well Location

!H
Monitoring Well Location - Water Level
Only

!( Pre-Landfill Wells (Approximate)

Existing Slot Boundaries

Streams

Property Line

10ft Contours

2ft Contours

Active Portion of Landfill

Image Source: 2018 Statewide Imagery (ND GIS Hub)
CAD Data Source: Slot Linework.dwg
Pre-Landfill well concentrations are from 9/11/1986, 11/21/1986
(MDU, 1989), and CCR Rule monitoring well concentrations are
from 2016-2019.

TDS Concentrations
<5,000 mg/L
5,000-10,000 mg/L
>10,000 mg/L
Prediction Limit: 9,970 mg/L



 

 

Appendix A 

Ash SPLP Laboratory Report (2011) 

  

















 

 

Appendix B 

Aerial Photo (March 30, 1988) 

  





 

 

Appendix C 

2014 and 2016 Boring Logs 

  



























State of North Dakota
BOARD OF WATER WELL CONTRACTORS
900 E. BOULEVARD • BISMARCK, NORTH DAKOTA 58505

MONITORING WELL REPORT
State law requires that this report be Filed with the State Board of Water Well Contractors within 30 days after completion or abandonment of the well.
1. WELL OWNER

Name MDU-Heskett Station

Address 2025 38th Street

Mandan, North Dakota

Well head completion:
2 4 " a b o v e g r a d e O t h e r x
If other, specifv 4" x 4" x 5' steel cover
Was protective casing installed? ■ Yes d No
Was well disinfected upon completion? □ Yes ■ No

2 . W E L L L O C AT I O N ( M W - 4 4 R )

Address (if in citv) (see attached drawing) 5. WATER LEVEL
Static water level 28.5 feet below surface
If flowing: closed in pressure psi or ft. above land surfaceC o u n t y M o r t o n

SE % SE % SW % Sec. 10 Two. 139 N. Rge. 81 W.
L a t . 4 6 . 8 6 6 2 0 L o n g . : - 1 0 0 . 8 9 3 1 3
Altitude:

6 . W E L L L O G D e p t h ( F t . )

F o r m a t i o n F r o m T o
3. METHOD DRILLED

■ Auger Other
T o p s o i l 0 0 . 5
S a n d y l e a n c l a y 0 . 5 5

4. WELL CONSTRUCTION
D i a m e t e r o f H o l e 8 i n c h e s D e p t h 4 6 f e e t

R iser : ■ PVC □ Other
■ T h r e a d e d □ S o l v e n t □ O t h e r

R i s e r r a t i n g S D R S c h e d u l e 4 0
D i a m e t e r 2 . 0 i n c h e s
F r o m + 2 f t . t o 2 3 f t .

Was a well screen installed? ■ Yes □ No
Mater ia l Schedu le 40 PVC D iameter 2 .0 inches
S l o t S i z e # 1 0 s e t f r o m 2 3 f e e t t o 4 3 f e e t
S a n d p a c k e d f r o m 2 1 f t t o 4 6 f t

S a n d y f a t c l a y 5 4 6

(Use separate sheet if necessary)

D e p t h g r o u t e d f r o m I f t t o 2 1 f t 7. WAS THE HOLE PLUGGED OR ABANDONED?
d Y e s ■ N o

If so, how?
Grouting Material
B e n t o n i t e x O t h e r

If other explain:

One foot concrete collar at surface 8. REMARKS
3 steel bumpers installed around well head

9. DATE COMPLETED 10-21-14

10. CONTRACTOR CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the
best of my knowledge.
M i d w e s t Te s t i n g L a b o r a t o r y, I n c . 4 4 4

M o n i t o r i n g W e l l C o n t r a c t o r C e r t i fi c a t e N o .
P.O. Box 2084, Bismarck, ND 58502-2084
A d d r e s s . ^ ^ L ~ ^ ^

S i g n a t u r e ' D a t e





State of North Dakota
BOARD OF WATER WELL CONTRACTORS
900 E. BOULEVARD • BISMARCK, NORTH DAKOTA 58505

MONITORING WELL REPORT
State law requires that this report be filed with the State Board of Water Well Contractors within 30 days after completion or abandonment of the well.
1. WELL OWNER

Name MDU-Heskett Station
Address 2025 38th Street

Mandan, North Dakota

Well head completion:
2 4 " a b o v e g r a d e O t h e r x
If other, specify 4" x 4" x 5' steel cover
Was protective casing installed? ■ Yes d No
Was well disinfected upon completion? d Yes ■ No

2 . W E L L L O C AT I O N ( M W - 8 0 R )

Address (if in citv) (see attached drawing) 5. WATER LEVEL
Static water level 12 feet below surface

C o u n t v M o r t o n

NE % SE Va SW xA Sec. 10 Twp. 139 N. Rge. 81 W.
L a t . 4 6 . 8 6 7 8 9 L o n g . : - 1 0 0 . 8 9 3 2 0
Altitude:

If flowing: closed in pressure psi or ft. above land surface

6 . W E L L L O G D e p t h ( F t . )

F o r m a t i o n F r o m T o
3. METHOD DRILLED

■ Auger Other
T o p s o i l 0 0 . 5

S a n d y l e a n c l a y 0 . 5 2 7
4. WELL CONSTRUCTION
D i a m e t e r o f H o l e 8 i n c h e s D e p t h 2 7 f e e t

Riser: ■ PVC d Other
■ T h r e a d e d □ S o l v e n t □ O t h e r

R i s e r r a t i n g S D R S c h e d u l e 4 0
D i a m e t e r 2 . 0 i n c h e s
F r o m + 2 . 5 f t . t o 7 f t .

Was a well screen installed? ■ Yes d No
Mater ia l Schedu le 40 PVC Diameter 2 .0 inches
S l o t S i z e # 1 0 s e t f r o m 7 f e e t t o 2 7 f e e t
S a n d p a c k e d f r o m 5 f t t o 2 7 f t (Use separate sheet if necessary)

D e p t h g r o u t e d f r o m 1 f t t o 5 f t

Grouting Material
B e n t o n i t e x O t h e r

If other explain:

7. WAS THE HOLE PLUGGED OR ABANDONED?
d Y e s ■ N o

If so, how?

One foot concrete collar at surface 8. REMARKS
3 steel bumpers installed around well head

9. DATE COMPLETED 10-21-14

10. CONTRACTOR CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the
best of my knowledge.
M i d w e s t Te s t i n g L a b o r a t o r y, I n c . 4 4 4

M o n i t o r i n g W e l l C o n t r a c t o r C e r t i fi c a t e N o .
P.O. Box 2084, Bismarck, ND 58502-2084

A d d r e s s ^ /

« . c ^ t ^
S i g n a t u r e D a t e



1

2

3

4

5

6

7

8

9

10

4-4-4-6.

4-6-6-7.

7-9-14-16.

8-9-12-15.

10-15-21-
26.

7-18-24-
27.

8-12-19-
23.

8-14-18-
23.

7-10-13-
15.

7-9-13-15.

CL

CL

TOPSOIL: Brown (5/4 7.5YR).

SANDY LEAN CLAY WITH GRAVEL (CL): fine to medium grained; Brown (5/3 7.5YR);
moist; thinly laminated; some mottling; low plasticity; [Cannonball Formation].

At 2': Start to see gravel inclusions.

At 4': Oxidized staining.

At 5': Oxidized staining.

At 7': Oxidized staining and white staining.

At 11': Oxidized staining.

At 15': Gypsum.

16-20': No recovery.

At 20.5': Gypsum.
LEAN CLAY (CL): Dark Brown (3/2 7.5YR); oxidized staining, some mottling; medium to
high plasticity; [Cannonball Formation].

At 22': Color change to Brown (4/2 7.5YR).

At 24': Interbedded sand, fine grained.

LOG OF BORING MW-101

Additional data may have been collected in the field which is not included on this log.

Remarks:  Hole caved in from 56 - 58' bgs.
DTW = 36.66' TOR on 9/23/2015 (elev. 1682.87)

Completion Depth:58.0 ft
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SHEET 1 OF 3

Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig:  Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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N
o.

Coordinates:Lat: 438844.919°  Long: 1868647.777°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/19/15

Project No.:34300014.12
Surface Elevation:1716.6 ft

M
:\G

IN
T

\P
R

O
JE

C
T

S
\3

43
00

01
4.

G
P

J 
 B

A
R

R
LI

B
R

A
R

Y
.G

LB
  E

N
V

IR
O

 L
O

G
  B

A
R

R
 T

E
M

P
LA

T
E

.G
D

T
Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435
Telephone:  952-832-2600

B
lo

w
s/

6i
n.

GROUT

Bentonite chips

29 - 32' bgs

2"

PVC SCH 80

2.98' ags - 34'

bgs

2"; No.6 slot

PVC SCH 80

34 - 54' bgs

Type:

Interval:

Type:

Interval:

Type:

Interval:
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0 - 29' bgs

Unique Well No.:

PRO. CASING
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Diameter:

Type:

Interval:
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11

12

13

14

15

16

17

18

19

20

7-11-13-
15.

8-11-15-
19.

8-11-13-
15.

6-11-14-
17.

8-13-17-
22.

8-14-19-
21.

11-16-20-
27.

9-13-20-
25.

7-14-23-
26.

9-16-23-
26.

CL

CH

LEAN CLAY (CL): Dark Brown (3/2 7.5YR); oxidized staining, some mottling; medium to
high plasticity; [Cannonball Formation]. (continued)
At 25' and 25.5': Gypsum.

At 26.5': Gypsum.

At 29.5': Gypsum.

At 33': Gypsum.

At 34.5': Gypsum.

At 35.5-36': Color change to Black (2.5/1 7.5YR), turns back to brown.
FAT CLAY (CH): Black (2.5/1 7.5YR); very stiff; hight plasticity; wet at 43'; [Cannonball
Formation].

At 38': Oxidized staining.

At 41': Oxidized staining.

LOG OF BORING MW-101

Additional data may have been collected in the field which is not included on this log.

Remarks:  Hole caved in from 56 - 58' bgs.
DTW = 36.66' TOR on 9/23/2015 (elev. 1682.87)

Completion Depth:58.0 ft
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SHEET 2 OF 3

Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig:  Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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o.

Coordinates:Lat: 438844.919°  Long: 1868647.777°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/19/15

Project No.:34300014.12
Surface Elevation:1716.6 ft
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CH

FAT CLAY (CH): Black (2.5/1 7.5YR); very stiff; hight plasticity; wet at 43'; [Cannonball
Formation]. (continued)

End of boring 58.0 feet

LOG OF BORING MW-101

Additional data may have been collected in the field which is not included on this log.

Remarks:  Hole caved in from 56 - 58' bgs.
DTW = 36.66' TOR on 9/23/2015 (elev. 1682.87)

Completion Depth:58.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig:  Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 438844.919°  Long: 1868647.777°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/19/15

Project No.:34300014.12
Surface Elevation:1716.6 ft
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1

2

3

4

5

6

7

8

9

10

11

12

3-3-3-2.

3-2-2-3.

3-3-4-5.

3-4-5-7.

4-8-7-4.

4-3-5-9.

3-5-7-9.

6-8-12-14.

6-10-12-
16.

5-9-14-16.

5-12-15-
18.

9-15-18-
22.

CL

ML

CL

CL

TOPSOIL: Brown (5/4 7.5YR).

LEAN CLAY (CL): medium grained; Brown (4/3 7.5YR); moist; low to medium plasticity;
with gravel to 4'; [Cannonball Formation].

SANDY SILT WITH GRAVEL (ML): Strong Brown (5/6 7.5YR); fine to coarse sand, fine to
medium gravel, unconsolidated; [Cannonball Formation].

LEAN CLAY WITH GRAVEL (CL): fine to medium grained; Brown (5/3 7.5YR); some
mottling; medium plasticity;  [Cannonball Formation].

LEAN CLAY (CL): Dark Brown (3/2 7.5YR); medium to high plasticity; [Cannonball
Formation].

At 21': Color changes to Black (2.5/1).

LOG OF BORING MW-102

Additional data may have been collected in the field which is not included on this log.

Remarks:  Lithological descriptions for a hole that was abandoned. Monitoring well
blind drilled and installed next to abandoned hole.

DTW = 17.09' TOR on 8/21/2015 (elev. 1689.51

Completion Depth:46.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 438161.145°  Long: 1868782.871°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/18/15

Project No.:34300014.12
Surface Elevation:1703.8 ft
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Minneapolis, MN 55435
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Interval:
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Interval:
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Diameter:
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Interval:

None

None

Unique Well No.:

PRO. CASING
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Steel pipe
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bgs

Diameter:
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Interval:
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13

14

15

16

17

18

19

20

21

22

23

9-14-19-
22.

10-17-18-
24.

6-15-18-
26.

7-14-18-
22.

11-16-20-
27.

10-14-15-
24.

13-19-25-
35.

8-17-26-
31.

10-20-27-
38.

13-20-27-
37.

15-27-27-
32.

CL

SM

LEAN CLAY (CL): Dark Brown (3/2 7.5YR); medium to high plasticity; [Cannonball
Formation]. (continued)

At 29': Gypsum.

At 33.5' and 34': Gypsum.

SILTY SAND (SM): fine to medium grained; Dark Gray (4/1 7.5YR); wet; [Cannonball
Formation].

End of boring 46.0 feet

LOG OF BORING MW-102

Additional data may have been collected in the field which is not included on this log.

Remarks:  Lithological descriptions for a hole that was abandoned. Monitoring well
blind drilled and installed next to abandoned hole.

DTW = 17.09' TOR on 8/21/2015 (elev. 1689.51

Completion Depth:46.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 438161.145°  Long: 1868782.871°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/18/15

Date Boring Completed: 8/18/15

Project No.:34300014.12
Surface Elevation:1703.8 ft
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1

2

3

4

5

6

7

8

9

3-4-5-5.

5-5-8-8.

5-8-10-11.

6-9-15-15.

5-6-5-4.

4-5-5-7.

2-2-2-3.

3-3-3-3.

3-3-5-5.

OL/OH

CL

SP

SP-
SM

CL

TOPSOIL (OL/OH): Brown (5/4 7.5YR).

LEAN CLAY (CL): Very Dark Gray (3/1 7.5YR); moist; stiff; medium to high plasticity;
[Cannonball Formation].

POORLY GRADED SAND WITH GRAVEL (SP): fine to coarse grained; Brown (5/4
7.5YR); some oxidized staining, some mottling; [Cannonball Formation].

POORLY GRADED SAND WITH SILT (SP-SM): fine to medium grained; Brown (5/4
7.5YR); [Cannonball Formation].

NO RECOVERY (16 - 20').

SANDY LEAN CLAY (CL): fine to medium grained; Light Brown (6/4 7.5YR); wet; some
mottling and oxidized staining, cohesive; low to medium plasticity; [Cannonball Formation].

LOG OF BORING MW-103

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 33.24' TOR on 8/20/2015 (elev. 1684.29)

Completion Depth:44.0 ft
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Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND
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Coordinates:Lat: 437578.205°  Long: 1869355.992°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/19/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1714.7 ft
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10

11

12

13

14

15

16

17

2-2-4-4.

10-10-7-9.

8-15-17-
22.

7-19-15-
25.

11-16-21-
50 for 5".

50 for 2"`-.

12-17-22-
30.

9-18-24-
50.

CL

SM

CL

SANDY LEAN CLAY (CL): fine to medium grained; Light Brown (6/4 7.5YR); wet; some
mottling and oxidized staining, cohesive; low to medium plasticity; [Cannonball Formation].
(continued)

SILTY SAND WITH GRAVEL (SM): wet; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/4 7.5YR); moist; oxidized staining; medium to high plasticity;
[Cannonball Formation].

At 32.5': Sand lens, color changes to Black (2.5/1 7.5YR).

At 33.5': Sand lens.

At 34': Interbedded sand with oxidized staining.

At 36.5': Sand lens.
At 37': Sand lens.

At 37.5': Color change to Gray (5/1 7.5YR).

At 38-38.5': 6" thick layer of hard material.

At 42-42.5': Silt layer.

At 43.5-44': Silt layer.

End of boring 44.0 feet

LOG OF BORING MW-103

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 33.24' TOR on 8/20/2015 (elev. 1684.29)

Completion Depth:44.0 ft
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Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/19/15

Date Boring Completed: 8/20/15

Project No.:34300014.12
Surface Elevation:1714.7 ft
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SM
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TOPSOIL: Brown (5/4 7.5YR).

LEAN CLAY WITH SAND (CL): fine to medium grained; Brown (5/4 7.5YR); moist; gravel;
medium plasticity; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/4 7.5YR); oxidized staining and mottling; medium to high
plasticity; with gypsum throughout; [Cannonball Formation].

At 12': Heavily oxidized.

At 15': Start seeing black staining.

At 17': Heavily oxidized.

SILTY SAND (SM): Strong Brown (5/6 7.5YR); wet; [Cannonball Formation].

At 19.5': Color change to Brown (5/4 7.5YR).

At 21': Oxidized layer.

FAT CLAY (CH): Dark Gray (4/1 7.5YR); moist; stiff; high plasticity; with interbedded sand
layers below 27'; [Cannonball Formation].

LOG OF BORING MW-104

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.25' TOR on 8/21/2015 (elev. 1671.26)
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21.
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20.

CH

FAT CLAY (CH): Dark Gray (4/1 7.5YR); moist; stiff; high plasticity; with interbedded sand
layers below 27'; [Cannonball Formation]. (continued)

Driller notes: sluff.

End of boring 32.0 feet
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Additional data may have been collected in the field which is not included on this log.
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3-2-4-5.

2-2-2-3.

2-1-2-2.

2-1-2-1.

2-1-1-3.

4-3-5-5.

7-9-11-13.

7-9-11-13.

7-9-13-15.

19-26-28-
30.

CL

CL

SP-
SM

TOPSOIL: Brown (5/4 7.5YR).

SANDY LEAN CLAY (CL): fine to medium grained; Brown (4/2 7.5YR); moist; gravel;
medium plasticity; [Cannonball Formation].

LEAN CLAY (CL): Brown (4/2 7.5YR); soft; high plasticity; wet at 16'; [Cannonball
Formation].

At 10.5': Color change to Reddish-Yellow (6/6 7.5YR).

At 14.5-15.5': Gravel inclusions.

At 15.5': Color change to Brown (4/3 7.5YR).

At 18': Color change to Brown (5/3 7.5YR).

POORLY GRADED SAND WITH SILT (SP-SM): medium to coarse grained; Brown (5/4
7.5YR); [Cannonball Formation].

LOG OF BORING MW-105

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.22' TOR on 8/21/2015 (elev. 1675.92)
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13

14

15

15-25-31-
40.

10-15-18-
30.

11-16-22-
32.

CL

FAT CLAY (CL): Dark Brown (3/4 7.5YR); high plasticity; sand lens at 26.5'; [Cannonball
Formation].
At 26': Color change to Gray (5/1 7.5YR).

End of boring 30.0 feet

LOG OF BORING MW-105

Additional data may have been collected in the field which is not included on this log.

Remarks:  DTW = 13.22' TOR on 8/21/2015 (elev. 1675.92)
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E
le

va
tio

n,
 f

ee
t

DRAFT

Weather:

S
am

pl
e 

T
yp

e 
&

R
ec

ov
er

y
SHEET 2 OF 2

Sampling Method:SPT

Datum:NAD 83

Project:R.M. Haskett Station CCR Monitoring Network

Drill Rig: Rig mounted HSA

Logged By: JEG3

Location:Mandan, ND

D
ep

th
, f

ee
t

S
am

pl
e 

N
o.

Coordinates:Lat: 438042.079°  Long: 1870325.657°

Drilling Method:HSA

Drilling Contractor: Terracon

Date Boring Started: 8/17/15

Date Boring Completed: 8/17/15

Project No.:34300014.12
Surface Elevation:1686.0 ft

M
:\G

IN
T

\P
R

O
JE

C
T

S
\3

43
00

01
4.

G
P

J 
 B

A
R

R
LI

B
R

A
R

Y
.G

LB
  E

N
V

IR
O

 L
O

G
  B

A
R

R
 T

E
M

P
LA

T
E

.G
D

T
Barr Engineering Company
4300 MarketPointe Drive Suite 200
Minneapolis, MN 55435
Telephone:  952-832-2600

B
lo

w
s/

6i
n.

GROUT

Bentonite chips

0 - 7' bgs

2"

PVC SCH 80

3.16' ags - 10'

bgs

2"; No.6 slot

PVC SCH 80

10 - 30' bgs

Type:

Interval:

Type:

Interval:

Type:

Interval:

SCREEN

Diameter:

Type:

Interval:

None

None

Unique Well No.:

PRO. CASING

4"

Steel pipe

3.5' ags - 1.5'

bgs

Diameter:

Type:

Interval:

Silica 40-70

7 - 30' bgs

SEAL

SANDPACK

Diameter:

Type:

Interval:

RISER CASING

G
ra

ph
ic

 L
og

U
S
C
S

LITHOLOGIC DESCRIPTION

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL

1660

25

30

35

40

45

50



 

 

Appendix D 

MW1-90 Time Series Plots 
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Geochemist’s Workbench Results 

 

 
 



Figure E.1
Piper Plot for Mixing

Evaporation Pond into MW-13
R.M. Heskett Station

Alternative Source Demonstration
April 2019 Event

Montana Dakota Utilities
Mandan, North Dakota
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Figure E.2
Stiff Plot for Mixing

Evaporation Pond into MW-13
R.M. Heskett Station

Alternative Source Demonstration
April 2019 Event

Montana Dakota Utilities
Mandan, North Dakota

\\B
arr

.co
m\

pro
jec

ts\
Mp

ls\
34

 N
D\

30
\34

30
01

4 H
es

ke
tt S

tat
ion

 As
h M

an
ag

em
en

t\W
ork

Fil
es

\G
rou

nd
wa

ter
 M

on
ito

rin
g\S

tat
ist

ica
l E

va
lua

tio
n\2

01
9_

DM
E1

\AS
D\

AS
D 

Re
po

rt\A
pp

x\A
pp

x E
 - G

WB
 R

es
ult

s\E
.2 

13
EP

_S
tiff

 M
ixin

g.p
df"

i U
se

r: A
KS

3



Figure E.3
Piper Plot for Mixing

Evaporation Pond into MW-103
R.M. Heskett Station

Alternative Source Demonstration
April 2019 Event
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Stiff Plot for Mixing
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Table E.1
Geochemist's Workbench Mixing Model Results

Evap Pond
MW‐13 MW103 Evap Pond 1 : 0.01 1 : 0.05 1 : 0.1 1 : 0.5 1 : 1 1 : 0.01 1 : 0.05 1 : 0.1 1 : 0.5 1 : 1 MW1‐90 MW‐104

HCO3‐ mg/l 482 457 20 477.4 460 440 328 251 452.7 436.2 417.3 311.3 238.5 259 591
Ca++ mg/l 418 530 125 415.1 404 391.4 320.3 271.5 526 510.7 493.2 395 327.5 453 448
Cl‐ mg/l 109 142 79.8 108.7 107.6 106.3 99.28 94.42 141.4 139 136.3 121.3 110.9 57.4 87.6
F‐ mg/l 0.73 0.15 0.1 0.7237 0.7 0.6727 0.52 0.415 0.1495 0.1476 0.1455 0.1334 0.125 1.07 0.55

Mg++ mg/l 660 458 165 655.1 636.4 615 495 412.5 455.1 444.1 431.4 360.4 311.5 775 1700
pH SU 7.1 6.5 10.7 7.106 7.133 7.17 7.62 8.435 6.502 6.511 6.523 6.643 6.854 7.1 6.8
K+ mg/l 29.4 18.8 734 36.38 62.97 93.48 264.4 381.9 25.88 52.87 83.85 257.3 376.6 25.2 37
Na+ mg/l 2020 311 10600 2105 2429 2800 4882 6312 412.9 801.2 1247 3742 5458 1090 2160
SO4‐‐ mg/l 6750 2930 22100 6902 7481 8146 11869.8 14429.8 3120 3843 4674 9323 12520 5350 11100
TDS mg/kg 10300 4860 34000 10537.2 11440.3 12476 18257.4 22214.5 5152 6265 7541 14660.2 19527.5 7910 17700

Upgradient Wells Mixing Ratio MW‐13 : Evaporation Pond Mixing Ratio MW‐103 : Evaporation Pond Downgradient Wells
Sample ID
Description
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