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1.0 Introduction 

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 TDF at the facility.  

This 2018 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 2018. 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 2019 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 2018.  

2.2 Actions Completed/Problems Encountered 

The following actions were completed in 2018: 

 Detection Monitoring Sampling: Groundwater samples were collected from each well in the 

groundwater monitoring system on April 2-4, 2018 and October 1-4, 2018; 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 2017 and 

April 2018 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 October 2017 detection monitoring event (in January 2018) and April 

2018 detection monitoring event (in August 2018). All SSIs were verified. 

 Alternative Source Demonstration (ASD): ASDs were conducted on the verified SSIs for the 

October 2017 and April 2018 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. 

 

During the October 2018 sampling event, no sample was collected from MW3-90 due to the water level 

being located below the base of the dedicated pump (situated approximately two feet above the bottom 

of the well to minimize turbidity issues). Historically, water levels have been recorded lower than the 

current base of the pump (prior to installation), but not with any consistency. However, if this problem 

persists, the dedicated pump may be lowered.  No other problems were encountered during the report 

period. 

2.3 Data and Collection Summary 

2.3.1 October 2017 Detection Monitoring Event 

As mentioned in the 2017 Annual Report, an SSI evaluation was to be conducted on the results of the 

October 2017 detection monitoring event. Four potential SSIs (pH at MW-80R, chloride at MW-105, and 

sulfate and TDS at MW-104) were identified and subsequently verified through retesting conducted on 
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January 22, 2018, per our Statistical Certification. 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 

“source other than the CCR unit” caused the SSIs, that the SSIs resulted from analytical error, or natural 

variations in groundwater quality, as allowed by §257.94(e)(4). The Alternative Source Demonstration: 

October 2017 Event Report is included in Appendix B. 

2.3.2 April 2018 Detection Monitoring Event 

Groundwater samples were collected from all 12 monitoring wells at the Site on April 2, 3, and 4, 2018. 

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 13, 2018. Field data sheets and 

analytical laboratory reports for detection monitoring sampling and verification resampling are included 

in Appendix A. 

An Appendix III ASD Report was prepared for the verified SSIs and as reported, a “source other than the 

CCR unit” caused the SSIs. The SSIs resulted from analytical error, or natural variations in groundwater 

quality, as allowed by §257.94(e)(4). The Alternative Source Demonstration: April 2018 Event is included in 

Appendix B. 

2.3.3 October 2018 Detection Monitoring Event 

Groundwater samples were collected from 11 monitoring wells at the Site on October 1, 2, 3, and 4, 2018. 

No sample was collected from MW3-90 due to the water level being located below the base of the 

dedicated pump. Field data sheets and analytical laboratory reports for detection monitoring sampling are 

included in Appendix A. 

2.4 Activities for Upcoming Year 

No significant events are planned for 2019 other than semi-annual detection monitoring per the CCR 

Rule. 
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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

2018 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



 

 

Appendix A 

Laboratory Reports and Field Sheets 

  



MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2 North German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East BroadwayAve. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hw,'. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL

January 24, 2018

Montana Dakota Utilities
Attn: Samantha Marshall
400 N. 4th St.

Bismarck,ND 58501

RE: Groundwater Sampling Event - MDU Heskett Ash Site

Dear Ms. Marshall:

On January 22, 2018, MVTL Laboratories' Field Services division collected groundwater

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

Rule Apendix III.

4 wells were purged and sampled during this event. 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.

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 (800) 279-6885.

Sincerely,

-\-1(

Jeremy Meyer
MVTL Field Services

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



'3MVTC MVTL Laboratories Inc.
FIELD DATA REPORT

W0# 82-0130

Field Data Report
MDU Heskett
GROUNDWATER SAMPLING

Attn: Samantha Marshall
400 N. 4th St
Bismarck, ND 58501
701-222-7829

WELL
ID

80R

44R

104

105

PURGE
DATE

22-Jan-18

22-Jan-18

22-Jan-18

22-Jan-18

START
PURGE

TIME

11:03

9:02

10:05

12:18

SAMPLE
DATE

22-Jan-18

22-Jan-18

22-Jan-18

22-Jan-18

TIME
OF

SAMPLE

11:43

9:37

10:45

13:03

WELL
CASING

ELEVATION

NA

NA

NA

NA

STATIC
WATER

LEVEL(ft)

NA

NA

NA

NA

WATER
LEVEL
START

13.74

26.82

13.76

11.88

WATER
LEVEL

END

13.97

26.93

14.00

NR

VOLUME
REMOVED (mL

4000.0

3500.0

4000.00

4500.0

SAMPLE
METHOD

Bladder

Bladder

Bladder

Bladder

TEMP
(°C)

6.29

6.48

6.16

5.07

EC

5698

9251

14348

7048

PH

7.12

6.58

6.94

6.76

Turbidity
NTU

4.39

2.33

1.28

1.45

SAMPLE
APPEARANCE
OR COMMENT

clear

clear

clear

clear

NR = Not Recorded on Field Sheet NA = Not Applicable

Page 1 of 1



rM\MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: January 2018

Sample ID: ^Ly'^
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: (^i/^'^..,^ A^^r'.^^i ^—-
Weather Conditions: Temp: ^ Wind: ^e,y^ @ fo Precip: Sunny / Partly Cloudy /i?eioud\

Well Information
Well Locked?]

Well Labeled?]

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes ^^
<^e? No

No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

'>4\/f-2^ ft

? S~ ^ ft

2^. ^1 _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

,^s> No

Yes (NO";

^ 2 n.^ / p
Yes (fefo)

2^^ [R

Control Settings

Purge:]

Recover: |

PSI:|

Time Purging Began:!

Time Purged Dry:

Time of Sampling:]

5- / .S' sec.

ST/ '2-Z _see,

^O <L -pfp/pm
am/pm

t"\^ •? :-y- ?ftt/pm

Bottle
List:

1L Raw 500mL Nitric

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. PH
DCT

(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

yiG^ ~^w mr ^.^tl ^,l}^~ cr7, _2-_ ^7f^ ^7rr
%u

IQD 5^F_ ^1rt&

$ C,"2^ ^~5-2< /L<r^ 2-/ .?^z' w/- ?.^ iOb £TOO
Dll "7 ^Lu^?- CLU^ AI^_ ^t ^ 7- i^- z./X ^.Jt '^0 5-^o r ^
fi€l T^Z. ^T^T Wr"? w 4. t^L ^ZC1 ^L.€i0 w-^ /^,

0^2-7 ^03. w~GtWK
X^s2- ^t2= s^ Z,CT-| 2.Ml ' ft.ffW •~uS 'C^t^-

^tj-q k^. ^< ^- 777r?l '^r •^ ? n ^w 1 no s~2>6

^n- T^T <?2r/ ^
^s- H^{ '-ich\- \ ? u<^51 / D'f) ^~^»

10 /r~^_

Stabilized:
Comments:

w- No Total Volume Removed: '5$~^'^ mL

/^focf^/^ -^j '^ 1^1, /^^ -f'J ./J/1/A?*-^



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

^DK
.OAr^^
v>

MDU Heskett

January 2018

A/ ;'^ ("i^^nitf .f-

.^

=^
Weather Conditions: Temp: j ^ °F Wind: ,/^, j T @ ^ Precip: Sunny / Partly Cloudy /^oudy

Well Information
Well Locked?!

Well Labeled?]

Casing Straight?]

GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

"^
~̂^

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

®
No

No

No Not Visible

2"

l^/?i

,1,3^
~Tz^r^

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

^Xesi No
f^es,) No

A^- /
(^ ^

^2 7^ i/
Yes <rT^

2^^

Control Settings

Purge:!

Recover:!

PSI:|

3 sec.

"2 ~7 see.

Time Purging Began:]

Time Purged Dry:)

Time of Sampling:]

JIZ'J ^pm
— am/pm

)H3 J5rt'/pm

Bottle^
List:

1LRaw:L-500mLNitric

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

}}W '7,^0 <?z?T f^^I^ZZJ T7>Y Izi 7?,9{7- l0£> S~c>0 c L
) II? ?7^? ^-/7/y? ~7.1 H n. ff~f-

'-t-a
5-1. \ ^ 31 N.o /' A" ^ )^- c"~7/-^.

////f -TsS: <7-7o/7 -7//^ ^~.^Q ^<* <i. Z-,c

L̂_

/0-b <rffZ
//2.J m ^7^ "7. ,7

( / ^- />.^/^?
<r//t/ ^ T?^ //% r~6^

/(^ '<r7o^ 1-7 ,2^ 77% 4-,, Ll ^'2-2- TJ.W '106 "€S-b

-R l̂3_ ^/1< ^u^ -7 i ,-2- /.0> r// ? ^,7 \7M -M C^Q ->6-

n: '.y^ f-?n -7./Z/ ).. n ^_L̂
7~q~ 33 /?.^T- ~f-DS -^ jC £^

n19 ^,24 ^•Aci. ••7. / "? \}03_ ^M {7.^ '7 /^-» ^'^

10

Stabilized: /Yes y' No Total Volume Removed: i-)OD() mL

Comments:'



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:
J3 0.

sfi

~s_
^'>%.1

MDU Heskett

January 2018

/ ^ r L^'^'^—7.---"

Weather Conditions: Temp: / i-t °F Wind: j^y- @ _^ Precip: Sunny / Partly Cloudy lfc\oud^

Well Information
Well Locked?]

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

^fes^

Aes?

^SL.

Casing Diameter:]

Water Level Before Purge: |

Depth to Top of Pump:

Water Level After Sample:!

Measurement Method:

&)
No

No

No Not Visible

2"

13.-7L ~i

ft

H, st ______ 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

<,Se§7 No

Yes ^

^2^j£t^l /f
Yes

^-^LA /f

Control Settings

Purge:]

Recover:

PSI:|

J sec.

^ 7 sec.

Time Purging Began:]

Time Purged Dry: |

Time of Sampling:!

/C^^~ ^i/pm

/^4/r~ ^pm

Bottle
List:

1L Raw 500mL Nitric

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

1 101^ i_c_L ^ ^/(} J^.
,£-?^ H.O-

'7 ^/,T- -b ? J •Z/9^ ^1 s^ ^A
/oir ^((^ mr^ •6-S- ss- ^^5' .-777 "Lc/? ~n^l7\ in 'TaS _z.
^'i/D ^67- m/t fyQ^ ^ ^ -r/,r ^it ?.^7 /^ C'cW

'K/^ '^A w^\
/^jzs-1 4^ ?% '5S-,

$XT w L?^7
1^0"^

1QD- ^e>,} r-/.^.

jcL^e ^oS i^<T t-i. cr'^\ CT ]QO ^yo
/i^iC ^L0ik i_W2 ^^ L7t ^4 w n.ct / 06 _T£^L

/G_t/f) ^ HW\^c" L^ <T2..2- u^- J^,US' ,00 w_ ^/_

^ i^L T-/m ^i- Xl ^. 2- laS. ~iH ^ 'MA. <-^

10
Stabilized: (Yes)

Comments:

No Total Volume Removed: t-}^-^ mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

lor
/)d/f/^^

MDU Heskett

January 2018

/\/^)'e-<'c.-^^^-^

Weather Conditions: Temp: ^ Wind: s^/^-j^ @ '> Precip: Sunny / Partly Cloudy/Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?)

GroutSeal Intact?!

Repairs Necessary:

Yes

~SL
2S:~^~

No

No

No Not Visible

Casing Diameter:]

Water Level Before Purge:!

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

Measurement Method:

2"

1/.f/ ~~ft

^ r2.^ _ft
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

c^es> No
Yes Cjsto;

-^'^ 1^
Yes /fTo^>

Z-2-T^^//f

SOOmL Nitric

Control Settings

Purge:]

Recover: I

PSI:|

Time Purging Began:!

Time Purged Dry: |
Time of Sampling:]

? sec.

2.7 Sec-

/ 2- I ^ am/em'
-afn/pm

/ JO 7 am/pih

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 ^-i ^,^0 ^^2-_ //f2. a^jr ~^,0 t.^T- 17M 1^1•^ T~W f /^

/izT ^/.^<r A//-7 /;,r/ ),.fr^ ^3.0 \.^£> Ti^r ihD ^0
l2/?/ ^"7, />/or?-i 4^1 ?.?r ^•^.fi -}-.! 2^ i^T / OQ xTffo z:
?^f S-;2^ y/'f I ^7 ^z< 5-2-7 T UHT [M_ 10s} <rov r i^^,.

^1 5~<A / M^' 4-?£ 2../F 5"^ / I ^r7- l7-^0 I 00 (; 0 0

t^ C7^ <<r$r ^:n^ Z .7^ 5i< 0 L/C-" /2-c 00 / 00 ~^0
Sl /:f7J Z7r7T 0. T2/ V5^L rp TZ/oT IVO ^00 c^

tz-^ S-^'I ^-2-? ^.^ m^/? 'l,~ti~r?- T^DJ 7W J> €>0

J?0'J <ToT ^-76^r T-H. DT-r^ s-^-r^ -L^ /L.O ? /t>0 J^'oo
10

Stabilized: /fes No Total Volume Removed: f^Q'Q mL

Comments:

-^^/^^[^
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Client:
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CASE NARRATIVE

201882-0130
Montana Dakota Utilities

MDU Heskett
CCRJanuary 2018
18-W101 through 18-W106

MDU Sample Identification

44R
80R
104
105

Dupl
FBI

MVTL Laboratory #
18-W101

18-W102

18-W103

18-W104

18-W105

18-W106

III.

RECEIPT
• All samples were received at the laboratory on 23 Jan 18 at 1358.

• Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

• Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 6.1°C.

• All samples were properly preserved unless noted here and/or flagged on the individual analytical
laboratory report.

• No other exceptions on sample receipt were encountered on this sample set unless noted here.

HOLDING TIMES
• With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

METHODS
• Approved methodology was followed for all sample analyses.

IV. ANALYSIS

• All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical
laboratory report.

All laboratory datajias_been approved by MVTL Laboratories.

SIGNED:
CAiu^tL '(W)

Claudette Carroll - MVTL Bismarck Laboratory Manager

DATE:. \^>\9

MVTL guarantees the 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 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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Quality Control Report
Lab IDs: 18-W101 to 18-W106

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

20.0

30.0
30.0

0.50
0.50

100

Project: MDU Heskett

LCS
Rec

%
102

110

91
92

104
106

105

LCS
% Rec
Limits

80-120

80-120

80-120
80-120

90-110
90-110

80-120

Matrix
Spike
Amt

2.00

500

30.0

0.500

100

Matrix
Spike
ID

18-W101

ISWlOlq

18-W71

18-W101

18-W93

Work Order: 201882-0131
Matrix

Spike
Orig
Result

0.56

456

37.2

0.66

72.6

Matrix
Spike
Result

2.34

945

69.1

1.09

162

Matrix

Spike
Rec

%
89

98

106

86

89

Matrix
Spike
% Rec
Limits

75-125

75-125

80-120

80-120

80-120

MSD/
Dup
Orig
Result

2.34

945

69.1

1.09

7.3

162

655
381
< 10

MSD/
Dup
Result

2.31

950

68.3

1.09

7.3

164

636
384
< 10

MSD
Rec

%
88

99

104

86

91

MSD/
Dup
RPD

1.3

0.5

1.2

0.0

0.0

1.2

2.9

0.8

0.0

MSD/
Dup
RPD
Limit (<)

20

20

20

20

20

20

20
20
20

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

<1
<1

<1
<1

< 0.1

< 0.1

<5

< 10

Approved by: ^-Oi^P
/ -^e^
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4fch St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 44R

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-Wl01
Work Order #: 82-0130
Account #: 002800
Date Sampled: 22 Jan 18 9:37
Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Temp at Receipt: 6.1C ROI

Metal Digestion
pH - Field

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

As Received
Result

6.58
* 6.8

6.48
9251
0.66
6520
233
9140
456
0.56

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
SM4SOO-F-C
ASTM D516-07
SM4500-C1-E
11750-85
6010D
6010D

Date
Analyzed

22
22
22
22
22
22
25
23
24
29
26

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

18
18
18
18
18
18
18
18
18
18
18

9
17

9
9

17
16
14

9
14
15

37
00
37
37
00
06
41
14
20
33

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

^-

Approved by: Q^^^ KGu^ ^^/8

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix tt = 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 submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 8 OR

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-Wl02
Work Order #: 82-0130

Account ft: 002800
Date Sampled: 22 Jan 18 11:43

Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Temp at Receipt: 6.1C ROI

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

As Received
Result

7.12
* 7.3

6.29
5698
0.31
3300
158
5060
291
< 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

22
22
22
22
22
22
25
23
24
29
26

Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18
Jan 18

11
17
11
11
17
16
14

9
14
15

43
00
43
43
00
06
41
14
20
33

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

Approved by: C^a.u^t.^L K. GL^P^

^L
\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 S = Due to concentration of other analytes
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND If 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, includmg sampling by NfVTL. 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc
Sample Description: 104

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-W103
Work Order #: 82-0130
Account #: 002800
Date Sampled: 22 Jan 18 10:45
Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Temp at Receipt: 6.1C ROI

Metal Digestion
pH - Field

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

As Received
Result

6.94
* 7.1

6.16
14348
0.56
11300
102
16200
450
0.96

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

22
22
22
22
22
22
25
23
24
29
26

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

18
18
18
18
18
18
18
18
18
18
18

10
17
10
10
17
16
14

9
14
15

45
00
45
45
00
06
41
14
20
33

Analyst

svs
DON
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

^c
Approved by: Q.^ufi^ K. G^r^ ^^

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 analyte
; = 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.
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: 105

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-W104
Work Order #: 82-0130
Account #: 002800
Date Sampled: 22 Jan 18 13:03

Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Temp at Receipt: 6.1C 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
* 7.0

5.07

7048
0.28
4390
339
7160
386
< 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

22
22
22
22
22
22
25
23
24
29
26

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

18
18
18
18
18
18
18
18
18
18
18

13:03
17:00
13:03
13:03
17:00
16:06
14:41
9:14

14:20
15:33

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

Approved by: G?(;luA.T<tiL K. Gt^n^

<^

I^K
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 analyfces

= 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 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: Dupl

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-W105
Work Order ft: 82-0130

Account ft: 002800
Date Sampled: 22 Jan 18
Date Received: 22 Jan 18 13:58

Sampled By; MVTL Field Services

Temp at Receipt: 6.1C ROI

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

As Received
Result

* 7.3

0.32
3180
159
5100
287
< 0.5 @

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

22 Jan 18
22 Jan 18
22 Jan 18
25 Jan 18
23 Jan 18
24 Jan 18
29 Jan 18
26 Jan 18

17
17
16
14

9
14
15

00
00
06
41
14
20
33

Analyst

svs
svs
svs
RAG
RAG
svs
S2
sz

Holding time exceeded

Approved by:1: C^a.uA.z^L K. O./^n0^

^c
/ kw

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

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

Samantha Marshall
Montana Dakota Utilities
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: FBI

Event and Year: January 2018

Report Date: 30 Jan 18
Lab Number: 18-Wl06
Work Order tt: 82-0130

Account #: 002800
Date Sampled: 22 Jan 18
Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Temp at Receipt: 6.1C 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
I1750-8S
6010D
6010D

Date
Analyzed

22 Jan 18
22 Jan 18
22 Jan 18
25 Jan 18
23 Jan 18
24 Jan 18
29 Jan 18
26 Jan 18

17
17
16
14

9
14
15

00
00
06
41
14
20
33

Analyst

svs
svs
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

Approved by: '^^ut^tsL K Cn.A^rC_p

<rc
\(€^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL ss Method Reporting Limit

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

= 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.



r^vrc
Laboratories, Inc.
2616 E. Broadway
Bismarck, ND 58501

Phone (701) 258-9720

Chain of Custody Record

Project Name:

MDU Heskett
Report To: MDU
Attn: Samantha Marshall
Address: 400 N. 4th St

Bismarck, ND 58501
phone: 701-222-7829
email:

Event:

January 2018

Carbon Copy:

Attn:

Address:

Work Order Number:

S2.-QW

Name ofSampler(s):

U ^/^^ .f}/i <-$ v^a^ >

Lab
Number

Sampli

Sample ID
44R

80R

104

105

Dup1

FB1

Information
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Analysis

Analysis Required

MDU Appendix 3 List

Comments:

Relinquished By:

Name:

1C/^. ^^•^^-<^t
^^

Date/Time

^B^7^
t

Sample Condition:

Location:

<Co£LlO^
Walk In #2

Temp (°C)

Jo^^
'TM588

Received by:

Name:

/ /

Date/Time
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CASE NARRATIVE

201882-0637
Montana Dakota Utilities

MDU Heskett
CCR April 2018
18-W453 through 18-W460

MDU Sample Identification
13

Dupl
102
70
101
103
44 R

FBI

MVTLLaboratory#
18-W453

18-W454

18-W455

18-W456

18-W457

18-W458

18-W459

18-W460

RECEIPT

• All samples were received at the laboratory on 4 Apr 18 at 0800.

• Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

• Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 1.6 C.

• All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

• No other exceptions on sample receipt were encountered on this sample set unless noted here.

HOLDING TIMES

• With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

METHODS

• Approved methodology was followed for all sample analyses.

MVTL guarantees the ^ccur^cy 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 thp same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a ipumal protection to clients, the public and ourselves, all reports qre submitted as the confidenti?! 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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201882-0637
Montana Dakota Utilities

MDU Heskett
CCR April 2018
18-W453 through 18-W460

IV. ANALYSIS

• All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

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

minimize the effects of sample matrix.

All laboratory data has been approved by MVTL Laboratories.

CSaMbJk (M^P DATE=_^U^_SIGNED:
Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee Ihat a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample arc the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports we submitted cts the confidential property of clients, and authorization for
publication of statements, conehisions or extracts from or regarding our reports is reserved pending our written approval.
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Quality Control Report
Page: 1 of 3

Lab IDs: 18-W453 to 18-W460

'\nalyte

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
0.40

20.0
20.0

30.0
30.0
30.0

0.50

100

Project: MDU Heskett Active Ash

LCS
Rec
%
95
105
108

108
112

101
101
101

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

Matrix

Spike
Amt

0.400
0.400
2.00
0.400

500
500
500

30.0
30.0

0.500
0.500

100

Matrix

Spike
ro
18-D999

18-D1035
18-W453
18-W460

18M633q
18W454q
18W455q

18-W453
18-W460

18-M631
18-W456

18-W460

Work Order: 201882-063'
Matrix

Spike
Orig
Result

< 0.1

< 0.1

0.66
< 0.1

1000
402
445

77.3
<1

2.55
0.30

<5

Matrix
Spike
Result

0.41

0.39
2.38
0.38

1460
870
915

106
28.8

3.08
0.82

96.6

Matrix

Spike
Rec
%
102
98
86
95

92
94
94

96
96

106
104

97

Matrix

Spike
% Rec
Limits

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

0.41

0.39
2.38
0.38

1460
870
915

106
28.8

3.08
0.82

7.3

7.2

96.6

835
< 10

MSD/
Dup
Result

0.42

0.40
2.42

0.38

1420
870
905

105
29.1

3.06
0.82

7.4

7.2

93.0

818
< 10

MSD
Rec
%
105
100
88
95

84
94
92

92
97

102
104

93

MSD/
Dup
RPD

2.4

2.5

1.7

0.0

2.8

0.0

1.1

0.9

1.0

0.7

0.0

1.4

0.0

3.8

2.1

0.0

MSD/
Dup
RPD
Limit (<J

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
<1

< 0.1

< 0.1

<5

< 10

* Due to result < 10 mg/L, data reported based on acceptance criteria of Relative % Difference of ± 3 mg/L.

Approved by:
^.^ffi

z> ^ ^
J
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc Active Ash

Sample Description: 13

Evenfc and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W453
Work Order tt: 82-0637

Account #: 002800
Date Sampled: 2 Apr 18 11:46
Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

Metal Digestion
pH - Field

pH
Temperature - Field .

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

As Received
Result

6.96
* 7.3

3.35
10394

0.88
6800
77.3

9820
392
0.66

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

4
2
4
2
2
4

11
5
4
6
5

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

11:46
17:00
11:46
11:46
17:00
13:17
11:18
10:44
10:21
11:23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

/c

Approved by: CS.twU^. K^ Gu. ^ ^ ^ t- [6

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION; ND ft ND-00016

MVTL guarantees the qccuracy 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 affeftiag the sample are the same, including sampling by MVTL. As a mutaal 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash

Sample Description: Dupl

Event and Year: Spring 2018

Page: 2 of 8

Report Date: 19 Apr 18
Lab Number: 18-W454
Work Order #: 82-0637

Account #: 002800
Date Sampled: 2 Apr 18 11:46

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

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

As Received
Result

* 7.3

0.88
6510
77.3
9980
402
0.66

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

4 Apr 18
4 Apr 18
4 Apr 18

11 Apr 18
5 Apr 18
4 Apr 18
6 Apr 18
5 Apr 18

17
17
13
11
10
10
11

00
00
17
18
44
21
23

Analyst

svs
svs
svs
RAG
RAG
svs
BT
sz

Holding time exceeded

^
Approved by: OJCU^i^ K. O^lf^) ^5 ^ ^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL Method Reporting Limit

The reporfcing limit was elevated for any analyte requiring a dilution as coded below:
a » Due to sample matrix ft s Due to concentration of other analytes
1 = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND # ND-00016

MVTL gu^ntees the gccuracy 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 resen'ed pending our written approval,
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CERTIFICATE of ANALYSIS - OCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description; 102

Event and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W455
Work Order #: 82-0637

Account tt: 002800
Date Sampled: 2 Apr 18 13:22
Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

Metal Digestion
pH - Field

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

As Received
Result

6.83
* 7.2

4.49
9274
0.15

5370
9.8

8350
445
1.32

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

4 Apr 18
2 Apr 18
4 Apr 18
2 Apr 18
2 Apr 18
4 Apr 18

11 Apr 18
5 Apr 18
4 Apr 18
6 Apr 18
5 Apr 18

13
17
13
13
17
13
11
10
11
11

22
00
22
22
00
17
18
44
21
23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

Cc-

Approved by: CQ.CU^^ K.G^rt^ 2£>.A<J^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 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 submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample wil! be the same on any other sample unless
all conditions affecting the sample are the same, inchiding 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 ^tracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash

Sample Description: 70

Event and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W456
Work Order ft: 82-0637

Account #: 002800
Date Sampled: 2 Apr 18 14:57
Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

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

As Received
Result

7.01
* 7.5

5.23
3834
0.30
1810
45.9
3120
343
0.43

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

4
2
4
2
2
4

11
5
4
6
5

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

14
17
14
14
17
13
11
10
11
11

57
00
57
57
00
17
18
44
21
23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

Approved by: (^) ({.wiiRsL K. O.^n0^ 2̂s^rir
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
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

MVTL j^aranlKs 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
alt coaditions affecting the sample arc 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 pr ejrtracts from or regarding our reports is reserved pending our written approval
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 101

Event and Year: Spring 2018

Reporfc Date: 19 Apr 18
Lab Number: 18-W457
Work Order ft: 82-0637
Account ft: 002800
Date Sampled: 3 Apr 18 12:10

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

Metal Digestion
pH - Field

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

As Received
Result

6.73

* 7.2

5.69
4900
< 0.1

2680
19.3
4440
386
0.98

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

4
3
4
3
3
4

11
5
4
6
5

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

12
17
12
12
17
13
11
10
11
11

10
00
10
10
00
17
18
44
21
23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

^c
Approved by: C^luA^L K. G^ rf^ 2S'^ ^ ^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution
@ == Due to sample matrix

; = Due to sample quantity
CERTIFICATION; ND ft ND-00016

s coded below:
S = Due to concentration of other analytes
+ = Due fco internal standard response

MVTL guarantees the accuracy of the analysis done on the sample submiWed 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 hy 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc Active Ash
Sample Description: 103

Event and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W458
Work Order tt: 82-0637
Account #: 002800
Date Sampled: 3 Apr 18 13:21
Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

Metal Digestion
pH - Field

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

As Received
Result

6.72

* 7.2

5.59
5224
0.13
2680
146
4740
570
< 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

4
3
4
3
3
4

11
5
4
6
5

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

13 :21
17:00
13:21
13:21
17:00
13:17
11:18
10:44
11:21
11:23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

^L
Approved by: Q^,^,^ K Gt^ ^ 2<>^-<l^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated £or 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 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
ail conditions affecting the sample ar? the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are subhiitted as the confidential property of clients, snd 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 Marshall
Montana Dakota Utilities
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 44R

Event and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W459
Work Order tt: 82-0637

Account ft: 002800
Date Sampled: 3 Apr 18 16:21
Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

Metal Digestion
pH - Field

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

As Received
Result

6.60
* 7.1

6.54

9397
0.65
6010
217
9660
440
< 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

4
3
4
3
3
4

11
5
4
6
5

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

16:21
17:00
16:21
16:21
17:00
13 :17
11:18
10:44
11:21
11:23

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
BT
sz

* Holding time exceeded

^
Approved by: C^luA^L K. Gl^vrt^ "2-^Af F I ^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix ^ = Due to 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 submined for testing. It is not possible for MVTL to guarantee thflt a test result obtained op a particular smiple will be the same on any other sample unless
all conflttions affecting the sample ar$ 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Proj ect Name: MDU Heskett Active Ash
Sample Description: FBI

Event and Year: Spring 2018

Report Date: 19 Apr 18
Lab Number: 18-W460
Work Order tt: 82-0637
Account #: 002800
Date Sampled: 3 Apr 18
Date Received: 4 Apr 18 8 :00
Sampled By: MVTL Field Services

Temp at Receipt: 1.6C

As Received
Result

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

.4

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

4 Apr 18
4 Apr 18
4 Apr 18

11 Apr 18
5 Apr 18
4 Apr 18
6 Apr 18
5 Apr 18

17
17
13
14
10
11
12

00
00
17
10
44
21
23

Analyst

svs
svs
svs
RAG
RAG
svs
BT
sz

Holding time exceeded

^c
Approved by: C^tuA.^ K. Gu^rt^ "Z/^Ay ^^

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 + s Due to internal standard response

CERTIFICATION: ND ft ND-00016

MV IL guarantees the 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 the same on any other sampl? 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 confldential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding pur reports is reserved pending our written approval.



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal: Z..-/-t

~T~T

i/'^Sf\_

MDU Heskett

Spring 2018

,f\/S^ f t.L-<t^<'/

Weather Conditions: Temp: ^Q °F Wind: ^? @ /y~ P red p: _Sunny / Partly Cloudy /cloudy?

Well Information
Well Locked?)

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes ^-WCcP

Kjes? No
SeS^ No

CeS» No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

"c'.cr ft

ft
?^. Of —^t

Electric Water Level Indicator

Sampling Information
Purging Method:

Sampling Method:]

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID: |

Bladder

Bladder

.<3r"e§2....- No

"~S'ei> No

"^/^^/

Purge Date: |

Well Purged Dry?]
Sample Date: |

^^r-1^
Yds' <M)

^^/' /,f

Control Settings

Purge:!

Recover:

PSI:|

c^' sec.

<,'- <T see.

Time Purging Began:

Time Purged Dry:

Time of Sampling:

Ifi/^ ^pml
^.._————am/p m

\)^i, am/pm
^-. '• - ' 2-

Bottle
List:

1 L Raw 250mL Sulfuric

500mL Nitric 500mL Nitric (filtered)

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 \OZ-i 7. 3 C Ei34]
Ts^ ^li. ,f: ^ •31.W !&&_ ^-oc'

X en -^4I w- IOQ ^S»^- ..a -"^
C-^L

er.3-). ^f^)t^ i^rt ^fifl i^£E 33
Mlr, ^ ^a <~/.<-''frl^--'

£3 'ib^n h ?^ ]tsZ. S ^2 ( 00 0^0
~^f A^ '/0-i^ ^ ?2-t?£) 1^ ^GQ c.^€~

xa '^& c:»^! iZi T^ZTJ ^ 7^\3-Z.c^ iiKL ^1 •4^'

^ '^^ ^ SM-^ :?^.. o 2.|
3Z,0'2^\

fw ~^'s

M^a m •z^i IT7<
?7T^: ^-1

-ZTol
l£D_ i^cff

2SS f3\ 03 h3^ ^Y n^ i 00 /s~^ _^L
10 cr^i t±M 1^5 Z^JP ^z b2<i»4 /G'^

-i»
-0&

Stabilized: Yes No Total Volume Removed: mL

Comments:



MVTL

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Field Datasheet
Groundwater Assessment

Field Measurements

Company:

Event:

Sample ID:

MDU Heskett

2017

7T
Sampling Personal: pfi^i''/^ /^~<J'</^'^^ ^

Date: -2^.91-,^

Stabilization

(3 consecutive)

SEQ#

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Time

W(r.
T^T
ML

Temp
(°C)

IS_
Z. 7<f
-5.7 Gr

Spec.

Cond.

±5%

! OH ^f
/^?T
fT/^W

PH
±0.1

^•5'

Z7^
/, ^A

DO
(mg/L)
±10%

^0
2.y'r

z-^L

ORP
(mV)

±20 mV

^T
^ r
€i'>.0

Turbidity
(NTU)
±10%

1MT I
^72.
^f

Water

Level (ft)

0.25ft

•3^
J^y_
^..^

mL

Removed

5^0
J-50

r:7;2
^

Discription:

Clarity, Color, Odor, Ect.

clear, slightly turbid, turbid

.f

/ _ ^-1-
^\

c.--' —

Stabilized: Yes No Total Volume Removed: <f 000 mL

Comments:



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

ID
T")~

y^^vy^
6/f

MDU Heskett

Spring 2018
'z~

.•^-<~^.J^--

"7- T
Weather Conditions: Temp: Y^-Q °F Wind: /l/^ @ ) 9"^ Precip: Sunny / Partly Cloudy Aploudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes ^To?
No

<^es> No

<® No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

2"

/f,y-^ ft

2. •7. o i>" _ft
f>0^\ ft

Electric Water Level Indicator

Sampling Information
Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Bladder

Bladder
<""Ye§), No

Yes <-Ncp

Control Settings

Purge:!

Recover:

PSI:|

-^-
c-C

sec.

sec.

Purge Date:

Well Purged Dry?

Sample Date:

^•^
res ^T

^•^r ^

Time Purging Began:

Time Purged Dry:

Time of Sampling:

7Z7 -7 am/^m>i

;r^^

Bottle
List:

1L Raw 250mL Sulfuric

500mL Nitric 500mL Nitric (filtered)

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 l±°iL r.^y .' m r^, 'r>

n u't^. i~^T ^z^ sz: r/y/. 7^77- 'WTffQ..^ c^'Oi) r' £̂^^
JZ-<1- Lul ^Q0cl( ^€lff o7^r -^-..l / 77Z ti^f? 100 I 000 1Zy^cf-

l^s. "L

'i'z.nl~7
y^
4.'7t-f £? s:

Wo z.& 0,^ 1-2,2-
^c?l -^3

T^T?
T^/f

f7t7
W^z\

IRQ 1.0Q0
ioo ^00 "c/

31^ JJC ^?^^/s
^)Y \/..'f7~

^.-Ja -^z L(5'1

^s-
ze^Q'4 MSJL e-f)G

~^J J^mrz_ ,4-7 ^ ^f^f s£ •2^tQ6{ ~]^0

?;z.^ cf:w^ ^-R ^..'f3 f)'. ^.n <9-W 7o\ ? ^ /QC -£)Q .£L

10
Stabilized;'^ Yes / No

Comments

Total Volume Removed: Lf ^~"SJ] _ml-



/3MVTL Field Datasheet
Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

T^>
"^,

MDU Heskett

Spring 2018

•^

^ " —" ^^^N"

Weather Conditions: Temp: ^)J) °F Wind: Ajr. Precip: Sunny / Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?)

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

~^r
~%r-
~^~

^y
No

No

No Not Visible

Casing Diameter:!

Water Level Before Purge: |

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

Measurement Method:

2"

7^.QO ft

^<-7/ ft

•ZS-, ^7 ______ ft
Electric Water Level Indicator

Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Yes

Control Settings

Purge:

Recover:

PSI:

< sec.

<rs~ sec.

Z-0

Purge Date:

Well Purged Dry?
Sample Date:

2.^, ir
^es

^y/^-

Time Purging Began:

Time Purged Dry:

Time of Sampling:

f?5~~^ am/f^

am/pm

/ ^<T7 amrp-n

Bottle
List:

1L Raw 250mL Sulfuric

500mL Nitric SOOmL Nitric (filtered)

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 0.25ft ml/min Clear, Slightly Turbid, Turbid

1 7^^? ^s-
'_l^_

"hOj
-7.nn

1,^ ^N^ t6ff 5~0€> -y-e^^

Wi J^S- ^ ^?0- ^T/L\
7^. 7V

JW_ ^^\ C /-f^
'j^-L %^ 0^-^ff§ 'U&- W-7f JM. OJ^: <r^-^

1^ ?-M ^-^ ~7^ Q/7'7 ^t0 7 /DO _/P?J -^ -̂^=4-

lct^^-
c,-?'i i^E ~^M ~sn •z^'/ /ff0 wo ^2
^,'3

^ 1. '^.c3

'3 f 7<f ~^M__ ~DT^O\i •^iki I DO '.5-00

•?f?-<rl

W^7 ^z^
vJK

-7. st "OT-7 2^ ^
^L -7^1 1^0 ^^z.

~/00 S~00

loo ^0

10
Stabilized: </fYes) No Total Volume Removed: ^ C UD mL'

Comments:



MVTL Field Datasheet
Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

I
"L//<'

u_
i'-L

MDU Heskett

Spring 2018

TLWeather Conditions: Temp: °F Wind: M^ @ 6f' Precip: Sunny / Partly Cloudy ( Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?)
Grout Seal Intact?!

Repairs Necessary:

Casing

Yes

^y
€<PS?
-^z

Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

£&0//

No

No

No

1.

5S
Ho.

Not Visible

2"

T~WT

fm_
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

<Yes2. No

Yes fNo?

-?/4^/J
Yes '-f^fci)

7^-z^/r

250mL
500mL Nitric 500mL

Control

Purge:!

Recover: I

PSI-.I

Time Purging Began:

Time Purged Dry:

Time of Sampling:

Sulfuric

Nitric (filtered)

^

f

L

<7

<.

/

2.

Settings

'9"S~~y

7Z~

sec.

sec.

T^"' "*~>.

•m

-afn/pm

arrrtpm

Stabilization

(3 consecutive)

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

Time

JTW
H!^
/ / ?/"
JM&
l/^f'i

f^C
J2.CY
'I 2.1C
/^JS"

Temp
(°C)

5", ^ Ll

^^"?^T
c,wf
S~,T'^

T^TT
~^^~
.^ 4 ^

Spec.

Cond.

±5%

t-lQ A )_

n -i'?' /

Ll<^
n^rt_
L^,CT^

n^.^^
ct1 ^"L
H^nD

_pH_

±0.1

^,-7.f

/, r7 ?

T^T
^.'~74

T

L.-7^

^, -1 H
7r~W
T7T

Field
~DO-

(mg/L)
±10%

-?,0/?

! . L Z..

),^
LV^~^
1,7-2-

TzT
/' z-f

Measurements
ORP
(mV)

±20 mV

'wv
-7.^:^1

L^l^
J^~
tT^T
7^"
Tf,.?
~^~T

Turbidity
(NTU)
±10%

~w
~^TT
T^T
//,^
^/
'c^ly

~1-w
H.rfl

Water

Level (ft)
0.25ft

^f^Li

xw
;^,2^
'3^z^

^7, y ^
yL ^
3T,<f
^,7S

Pumping
Rate

ml/min

l^c
11.0
} dc
1c c
ice-
tCc

7Cc~
j 00

mL
Removed

<:-^
~/ w
AT'CC

( 0^-c
ICC-C1

/?£)
S"Qc

^D 0

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

5/k^r;{v y^^/'A, 72yji
...^ ...... - . . _^,.......^

<:r~

<^/tf^
^ ^.£_—-^_^—

^<
c./^

rY^^

Stab\\\zed:/^yes^

Comme7(sc-

No Total Volume Removed: '7 !)1C \i mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarek, ND

Phone:(701)258-9720

Company;

Event:

Sample ID:

Sampling Personal:
J_

-^
TT

MDU Heskett

Spring 2018

^L

..//i ,A^/>y,.,i^-,rf ^ ^
^

Weather Conditions: Temp: Wind: A7 / @ /7- Precip: Sunny / Partly Cloudy /Cloudy)

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes CSo;'

^§s No
^e6 No
^CsS No

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

Not Visible

2"

JZ, ^ ^ -- -— ^t

L1C, ^^ ft
;?^. ^'5 _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

-"<Yes-) No

Yes <S®>

'3'^^)S'

Yes i:Mo?
'^.-1 .f

250mL
500mL Nitric 500mL

Control

Purge:]

Recover: |

PSI:|

_^L

_^_

Time Purging Began:!
Time Purged Dry:

Time of Sampling:!

1-2

1Z

Sulfuric

Nitric (filtered)

Settings

s~_

/,/
J-~.

Z j

sec.

sec.

amtipnf

am/jfm

Stabilization

(3 consecutive)

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

Time

i^^l

IZZL
T^lL
n z i

Temp
(°C)

^i.-K

c,^
<T.LfI
^ Hei

5, ^

Spec.

Cond.

±5%

^7^
5^^
^-zz'c

5Z-L(

.92^1

PH
±0.1

L^L
L 7Z/
X, 72.
77-7^-

Ll^

Field
~DO'

(mg/L)
±10%

Z,iy/

C.1'€j

\.f.t

/-& /
c,^^

Measurements
^RP~

(mV)
±20 mV

-7^\
7 3..'r

~f3, <T

-71, 7-

72,^

Turbidity
(NTU)
±10%

"Z7T
Z^2_
'^oT
~^J^
~^YT

Water

Level (ft)
0.25ft

^T7T
^•?.^
3J,^
T3JT
3-3.^3

Pumping
Rate

ml/min
~J7~

l̂t)C
/It
7^

mL
Removed

^0
f^&n
5'CC

<T€;
Tzy

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

//- /rf-.-L^--

C- /r-Z-^-

cc^

7~Z^:

Stabilized: /f Yes No Total Volume Removed: ^•^'f r.
I/ (^ mL

Comments^:



/3MVTL Field Datasheet
Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

^/^
7} ' ' '
i//'J ./-/^^

MDU Heskett

Spring 2018

,1/1 ~<'f,^^. &,
7v —::7

Wind: /)/ V/ @ / 2_ Precip: Sunny f^rtly Cloudy ^Cloudy—,Weather Conditions: Temp: "^ I °F

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

^^
^ei
JSS

^^>
No
No
No Not Visible

Casing Diameter:]

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:]

Measurement Method:

2"

^L./:. ^ ft

^^.U _ft
"2^r _ft

Electric Water Level Indicator

Sampling Information
Purging Method:!

Sampling Method:]
Dedicated Equip?:]

Duplicate Sample?:

Duplicate Sample ID:

Purge Date: |

Well Purged Dry? I

Sample Date:]

Bladder

Bladder

<<yes^ No
Yes <^"SP>

-2^r^
Ves ' ^JQ>

7^W^

Control Settings

Purge:!

Recover:

PSI:|

Time Purging Began:

Time Purged Dry:

Time of Sampling:!

!~' sec.

^^', _ sec.

/$-// amffsh

-———•am/pjn

I (c ''2—\ arri^m,

Bottle
List:

1L Raw 250ml- Sulfuric

SOOmL Nitric SOOmL Nitric (filtered)

Stabilization

(3 consecutive)

SEQ#

1
2
3
4
5
6
7
8
9
10

Time

~MT
TWT
\^~^L

7ITT
l^L

Wi
ill.
'!l '2.
/ ^

Temp
(°C)

TTF
^;, • ~'w

Z.C--7

1:7. (
^t ^'
7~7T
TTT
z i-w
L\-H

Spec.

Cond.

±5%

S3^r
^WT
T^-77

^^
^a.r
<-?'•

^w^r
c-f'^7

PH
±0.1

^,M
(^c-

^.^
-LTc
TTL
7?T
T^r
^ c

Field
DO

(mg/L)
±10%

-z.f/

\,^2^

1,-7 I

// 7 7
/:rr
TTT
}.^

TW

Measurements
ORP
(mV)

±20 mV

(^1 -1
^'e-.r.

d f/ <T
ric,r7-

'Lc(, ^

~WJ
'zzr7T
W7^~

Turbidity
(NTU)
±10%

T^T
T^T

I'-l.'f

^,f-(T

TTT
^.,1^.

^'<,r/

^77c

Water
Level (ft)

0.25ft

')M. -7L
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^MVTC'
Laboratories, Inc.
2616 E. Broadway
Bismarck, ND 58501

Phone (701) 258-9720

Chain of Custody Record

Project Name:

MDU Heskett
Report To: MDU
Attn: Samantha Marshall
Address: 400 N. 4th St

Bismarck, ND 58501
phone: 701-222-7829
email:

Event:

Spring 2018
Carbon Copy:

Attn:
Address:

Work Order Number:

%-<^J7

Name of Sampler(s):
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MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2 North German St, ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

AOL
CASE NARRATIVE - AMENDED 9 MAY 18 (Analysis Flag)

MVTL Lab Reference No/SDG:
Client:

Location:

Project Identification:

MVTL Laboratory Identifications:

Page 1 of 1

201882-0663
Montana Dakota Utilities

MDU Heskett
CCR April 2018
18-W497 through 18-W504

MDU Sample Identification
33

3-90

Dup2
2-90

104
80R
105
FB2

MVTL Laboratory #

18-W497

18-W498

18-W499

18-W500

18-W501

18-W502

18-W503

18-W504

RECEIPT
All samples were received at the laboratory on 5 Apr 18 at 1505.

Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 2.4°C.

All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

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

HOLDING TIMES
With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

III. METHODS

• Approved methodology was followed for all sample analyses.

IV. ANALYSIS

• All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

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

minimize the effects of sample matrix.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: C^duM^ (^l^ OATE:_^^_SIGNED:
Claudette Carroll - MVTL Bismarck Laboratory Manager

MV t L guarantees the 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 the same on any other sample unless
all condition? affecting the ssmple are the same, including sampling by MVTL. As a muhial 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
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
Page: 1 of 1

Lab IDs: 18-W497 to 18-W504

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

20.0
20.0

30.0
30.0
30.0

0.50

100
100
100

Project: MDU Heskett Active Ash

LCS
Rec
%

102

108
107

98
99
99

104

104
94
97

LCS
% Rec
Limits

80-120

80-120
80-120

80-120
80-120
80-120

90-110

80-120
80-120
80-120

Matrix
Spike
Amt

2.00

500
500

30.0
1200

0.500
0.500

4000
500
4000

Matrix
Spike
ID

18-W503

18W498q
18W502q

18-W499
18-W548

18-W498
18-W502

18-W498
18-W548
18-M875

Work Order: 201882-066:
Matrix
Spike
Orig
Result

< 0.5

445
292

37.8
2880

0.13
0.29

2020
201
744

Matrix

Spike
Result

2.22

960
790

67.4
4110

0.62
0.77

5970
652
5330

Matrix

Spike
Rec
%

Ill

103
100

99
102

98
96

99
90
115

Matrix
Spike
% Rec
Limits

75-125

75-125
75-125

80-120
80-120

80-120
80-120

80-120
80-120
80-120

MSD/
Dup
Orig
Result

2.22

960
790

67.4
4110

0.62
0.77

7.2

7.1

5970
652
5330

<10

MSD/
Dup
Result

2.24

950
800

67.9
4150

0.62
0.77

7.2

7.2

5780
656
5180

<10

MSD
Rec

%
112

101
102

100
106

98
96

94
91
Ill

MSD/
Dup
RPD

0.9

1.0

1.3

0.7

1.0

0.0

0.0

0.0

1.4

3.2

0.6

2.9

0.0

MSD/
Dup
RPD
Limit (<)

20

20
20

20
20

20
20

20
20

20
20
20

*

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

<0.1

< 0.1

<1
<1
<1
<1
<1

<1
< 1
<1

< 0.1

<0.1

<5
<5
<5

<10

! Due to result < 10 mg/L, data reported based on acceptance criteria of Relative % Difference of+/- 3 mg/L.

Approved by:
<r 4^

^M.y IS



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
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Page: 1 of 7

CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc Active Ash

Sample Description: 33

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W497
Work Order ft: 82-0663

Account ft: 002800
Date Sampled: 4 Apr 18 12:35
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Metal Digestion
pH - Field

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

As Received
Result

6.60
* 6.8

7.17

4834
0.26
3140

12.8
5070
465
0.32

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

5
4
6
4
4
6

27
10

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

12
17
12
12
17

8
14
12
10
14

35
00
35
35
00
43
43
00
57
38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

Cf_

Approved by: Q'^^ K 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
1 = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

MVTL guamntccs Ihe awuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result oblained on a particular sample will be the same on my other sample unless
all <;onditiop? affecting the sample are the same, including sampling by MVTL. As p mutual protection to clients, ths public gnd ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, popfltusions 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
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 3-90

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W498
Work Order ft: 82-0663

Account #: 002800
Date Sampled: 4 Apr 18 13:50
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

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

As Received
Result

6.91
* 7.2

7.21
4640
0.13
2020
37.8
4710
445
0.13

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

5
4
6
4
4
6

18
10

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

13
17
13
13
17
15
14
12
10
14

50
00
50
50
00
15
43
00
57
38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

Approved by: ^ciu^t.^L K Gi/^rt^

^c

^Afc^W
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

= 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 npt possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on ?my other sample unless
all condltiom affecting the sample are the same, including sampling by MVTL. As a mutual proleclion 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
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Page: 3 of 7

CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St
Bismarck ND 58501

Project Name; MDU Heskett Active Ash
Sample Description: Dup2

Report Date: 1 May 18
Lab Number: 18-W499
Work Order #: 82-0663
Account #: 002800
Date Sampled: 4 Apr 18
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Event and Year: Spring

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

2018

As Received
Result

* 7.2

0.13
2130
37.8
4400
468
0.13

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

5 Apr 18
6 Apr 18
6 Apr 18

18 Apr 18
10 Apr 18
9 Apr 18

10 Apr 18
9 Apr 18

17
17
15
14
12
10
14

00
00
15
43
00
57
38

Analyst

svs
svs
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

Approved by: ^rt.uAXa- K. GiAvn^

<^c

^Mtu^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 ti = Due to concentration of other analytes

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

MVTL guaranlecs Ihe accuracy oft|ie 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 us the confidential property of clients, and authorization for
publicgtion of statements, conclusions or extrscts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 2-90

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W500
Work Order ft: 82-0663

Account ft: 002800
Date Sampled: 4 Apr 18 15:12
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Metal Digestion
pH - Field

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

As Received
Result

6.96
* 7.3

6.76
7110
1.03
3990
69.7
7240
462
< 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

5
4
6
4
4
6

18
10

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

15
17
15
15
17
15
14
12
10
14

12
00
12
12
00
15
43
00
57
38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

^
Approved by: Q^^ K Q^^ ^ M(^ (^

Claudette K. Carroll, Laboratory Manager, Bismarek, 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
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND If ND-00016

on a particular sample will be the some on any other sample unless
ibmitt?d as the confidential property of clients, and authorization for



MINNESOTA VALLEY TESTING LABORATORIES, INC.
1126 Noith Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
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Page: 1 of 1

CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash

Sample Description: 104

Event and Year: Spring 2018

Report Date: 23 Apr 18
Lab Number: 18-W501
Work Order #: 82-0663
Account #: 002800
Date Sampled: 5 Apr 18 11:36
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Metal Digestion
pH - Field

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

As Received
Result

6.92
* 7.3

6.60
14041
0.54

10700
103
17400
431
0.90

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

5
5
6
5
5
6

18
10

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

11:36
17:00
11:36
11:36
17:00
15:15
14:43
12:00
10:57
14:38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

Approved by:1: CQc\.wii^ K. Gt^n0^?

^L

^M^4 1&
Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below;
@ = Due to sample matrix . ^ = Due to concentration o£ other analytes
1 = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND t» 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
allconditions 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 8 OR

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W502
Work Order #: 82-0663

Account tt: 002800
Date Sampled: 5 Apr 18 12:31
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Metal Digestion
pH - Field

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

As Received
Result

7.10
* 7.4

5.54
5743
0.29

3260
157
5730
292
< 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

5
5
6
5
5
6

19
18

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

12
17
12
12
17
10

9
12
11
14

31
00
31
31
00
30
12
00
57
38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

^
Approved by: C'J^^ K. Gl^ rt^ ^-^I^CM I &'

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 mafcrix 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 test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the spmple 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 Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Heskett Active Ash
Sample Description: 105

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W503
Work Order ft: 82-0663

Account ft: 002800
Date Sampled: 5 Apr 18 13:57
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

Metal Digestion
pH - Field

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

As Received
Result

6.72
* 7.1

6.27
7596
0.28
4570
333
8110
405
< 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

5
5
6
5
5
6

19
18

9
10

9

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

18
18
18
18
18
18
18
18
18
18
18

13
17
13
13
17
10

9
12
11
14

57
00
57
57
00
30
12
00
57
38

Analyst

svs
DJN
svs
DJN
DJN
svs
RAG
RAG
svs
sz
sz

* Holding time exceeded

^-

Approved by: C^i.u^T^ K. Gi^rf^) ^^(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;
0 = Due to sample mafcrix S = 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 ppssible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unkss
all condilions affecting the sample arc 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
publi^tjon ofstalempnts, conctusiops pr extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND 58501

Project Name: MDU Hesketfc Active Ash

Sample Description: FB2

Event and Year: Spring 2018

Report Date: 1 May 18
Lab Number: 18-W504
Work Order tt: 82-0663

Account #: 002800
Date Sampled: 5 Apr 18
Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services

PO ft: 169918

Temp at Receipt: 2.4C

As Received
Result

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

.0

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

5 Apr 18
6 Apr 18
6 Apr 18

19 Apr 18
18 Apr 18
9 Apr 18

10 Apr 18
9 Apr 18

17
17
10

9
12
11
14

00
00
30
12
00
57
38

Analyst

svs
svs
svs
RAG
RAG
svs
sz
sz

Holding time exceeded

^L

Approved by: Qi C^i-0^ K. G.^^ L\-MAJ^ l^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION; ND ft ND-00016

m v 11. guyanwes »ne accuracy or ipe analysis aone on ine sample suomined for testing, it is not possible tbr MV 1L to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
ati 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 extrgets from or regarding our reports is reserved pending our written approval.



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

~7TT
/y/y^,/^^^t"rl- Ty

MDU Heskett

Spring 2018

-. //i^ f e-f *-|/-H?L.<E<_ , _-/

Weather Conditions: Temp: 1 17Z' °F Wind: ^r_ __ @ ^ Precip: /§unnyJ Partly Cloudy / Cloudy

Well Information
Well Locked? I

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

c-^p
^£gS
Yes

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

a^
No

No

No_

2"

UTO

w, H'y
-/L^J

Electric Water Level

risu

ft

fti
fti

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

~~/Yesy No

"Yes ^<5os

t4^rr7T
/Yes (N^

{-1./^/l^

Control Settings

Purge:]

Recover: |

PSI:|

Time Purging Began:]

Time Purged Dry: i

Time of Sampling:

250mL Sulfuric

3- sec.

F-..3— see.

/ j / Y" -^ffilpm
'ssnrfpm

,'^^7$^ am/^n>

500mL Nitric 500mL Nitric (filtered)

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 ^! Z..6 ^.&s .-/? •7. ^"L /, 7 T -7
L_3 ^TTT^ ^L^l /f}D ^c)0 "/;./7^ ^^-X

);5.^ -7 DO T^fc ^Ln.Tyr WI >TtO -7S-,/: ^/.-7Z- / DC.' /TO sr

4^ ^- ^n ^7e7 ^z 44S-~^w
^(,-jZ. /M / <^Qf>- -s-2_

\"Uj^ ^M ^0 Z7TT 5W7 HI, -7 Z I Dc /ae ck-^.

\^\r 7^.7 Lfl^ I. ^c^f ^.n ~w^
33T

^1,7'-, '/Hff / Qeo ^~7.

/^ ^5 --7M! ^r ^./^ 2-.KC 4f/-7-^ ID'O ^{pff /_
/^rC "7, ^r ny^t ^il ^- 0-3 ^fz3_ To H t '1-7 r I '•CS1 <^0 <3.Z//2^,

rzje -7,11. n'yw /.:4-^ ^D"7 AAits- ~w ^A 'T7 /Q/0 <G-0 Ck
l->3^ -7, ,"7 t4^^L) ~L^o -2, b c{, ^.fl^ I^T ^-7j /n^ <r -so €". I ya\

10

Stabilized: ,. ^es^

Comments: .!_-.
n^-^

No Total Volume Removed: c\ 7 QUO mL

n f^ f^y ci^^ tMi^+k. ^,^ 1.,^,^/c.
-i^



/3MVTE Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2018

Sample ID:
'3'

^v_
2616 E. Broadway Ave, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: /9^-,^^n ^/ /fX-v^f^

Weather Conditions: Temp: 7.Y °F Wind: .^ @ '~7^ Precip: /^Sunny/} Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?]

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes ~w
No

,/^fe
Yes

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

No

No /^-not'viiiETe

2"

/^r ~it

Q^O, (S~ ft

l<T<Ys-" 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

(fe^ No
res^ No

l^f.ifi'- 2—
~T

n/^priy
Yes SS>

s-^'/r

Control Settings

Purge:]

Recover; |

PSI:|

Time Purging Began:

Time Purged Dry:

Time of Sampling:!

<^~ sec.

> S^ see.

/'36S~ am/^-

s——:—acQlpm
/^5~"^' am^

Bottle
List:

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

Stabilization

(3 consecutive)

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

Time

nno
'^^0
]'rw
~r?^
T^n
n'-/.^

/?<r&

.^"^

Temp
(°C)

-7^
-7,Dt
--7//^

r7./r

2UL
^^^^^^^^^^

r?-.^l

Spec.

Cond.

,±5%

bi.i/3^

w?^
"H"^
T^T
^z^
'-/ ^fv
'-/ L '-ic

PH
±0.1

Zrl-T^K
^^D
i. 4 /
i,c\ f
^A\
TTT

Field
DO

(mg/L)
±10%

-2,3^

^,7^L
-^^ to

Z: ^1
^,,£T-

Z-.L^

^^

Measurements
^RP
(mV)

±20 mV
~~Ft^T~

^7.^1
^C.r)
"r^-3

3r/^;/
•^v
H'c. £\

Turbidity
(NTU)
±10%

^-7,
^TTT

],c\<~
•n^£\
0^3

O^Lt-
6.,'";

Water

Level (ft)
0.25ft

Xls"'

l^"
/^ ^ s'
/ el^ C
J-^-^T-

/ ^L/cr
/?^x-

Pumping
Rate

ml/min
~WQ~

/ 60
)(r)C>

/0-Q

top
J CO

i c>0

mL

Removed

_^o
)eoQ
]c<^o'
$~2%i

^A_
^r.O

sw

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

CL^
c^,
^/iS-L.

_^
c^<—

Stabilized: (/ Yes / No
Comments:'

Total Volume Removed: H^V V mL



/3MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

MDU Heskett

Spring 2018

^^IC
,9^^ /^i~^<r^^/^

^ Precip: y Sunny/ Partly Cloudy / CloudyWeather Conditions: Temp: ^ '?_ °F Wind: V/ @
Well Information

Well Locked?
Well Labeled?

Casing Straight?
Grout Seal Intact?

Repairs Necessary:

Yes-—^o>;

^ss> No
^2e? No

Yes

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

2"

^7:¥^ ft

ft

^LW
Electric Water Level Indicator

Purging Method:

Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Sampling Inforrhati&n
Bladder
Bladder

<$es-5 No

Yes ^I<D

Control Settings

Purge:!

Recover: |

PSI:|

s~

~J^=~

^<r

see.

see.

Purge Date:

Well Purged Dry?
Sample Date:

^/J--^ ^r
"Y^

UA^r
-T7—7~

-SB2-

Time Purging Began:

Time Purged Dry:

Time of Sampling:

11-}^^ am/
—anrtfpm

1^12^ am/^|

Bottle
List:

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

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

JLfLft^ n-,iT 7J-75" [j?3 StLH 59^1 Sffl 2.,, -7( ^00 <TS'O £2. /"?<3

/ L1S-^-\ ^,77 i~mcr JSL VfT 5Z7? h^ ?J, ^r 7W /ff^a ^.^
?C&'2_ C,^J TUo IZ?T ^^-0 J^T Of5'6! Z.W ~T6^ ^0
'1^-6^ Ls± -7//2- I3T y,/-s T^T S>.?7 ~^IF 7e~o~ 5^ D
,^2- ^b L FlIfD Z3I Lir0~i n^ £>»^.eT ^^F To~o 3" oo

10 Jt_
Stabilized: (/Yes
Comments:

No Total Volume Removed; J?C?<^Z) mL



/3MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2018

Sample ID:

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: w-P^'i,/^^ 4/'r^fi^^'^
Weather Conditions: Temp: ~77T Wind: -@~77T Precip: Mutiny/^Partly Clou^V / Cloudy

Well Information
Well Locked?!

Well Labeled?]
Casing Straight?!

GroutSeal Intact?!

Repairs Necessary:

Yes -^o)

^ No
r§s No

No -iMot Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

I'^LL ~^t

ft

/ ?> €l-^ ft
t, y ^

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

(^^> No
~Yes ^CSjo?

^A^rl^
Ves di5

^^r)F

Control Settings

Purge:

Recover:

PSI:|

Time Purging Began:]
Time Purged Dry:]

Time of Sampling:]
7—s'

250mL Sulfuric

c~ see.

^ S~ sec.

IQ3 I ^/Pm
^^—^-an^pm
^ ^ ^nypm

' • ' \—^

500mL Nitric SOOmL Nitric (filtered)

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 Jo^ -T^g )^toU ^M. ^TW ^L^ Q£ Tl^T ] 06 CM
11L j^/zZ ?7, /'.^i'i. l^=- ŝr

h^^ /-? ^ iHff
ZLi_L JrTF H^'5'f "T^T" ¥.i6 Qffi ms- I'D h

^ ^.,'-7 'w^- £,Q ? ?:'/7-^ %T /?</<
>? n̂̂ / DO J 060-

\\3 ! IdL m 2 Z<f ^ w p^ ~€i^t n^n too r^
\1"3 L &^0 mu7 ^z- Q_ ^77 f)^CTS"\ nss~_ ffSO S^-B

10
Stabilized: \ Yes

Comments: \\-^/

No Total Volume Removed: L[ ^T]O mL



MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal: 3f^ -

~WDW
.o'.^/y^l

T

MDU Heskett
Spring 2018

-y-

Weather Conditions: Temp: ^f7- °F Wind: /1/ @ -7^D Precip: Sunn^/ Partly Cloudy^ Cloudy

Well Locked?!
Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Well Information
Ye^~y

^f^

-
N̂o

No

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2

TL

3;u
Electric Water

Not Visible

rci
(

~JK
TfT
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

(^es^? No

Yes ,W5

c-^^y/f_
Yes /^^

^A^i(~
r

Control Settings

Purge:]

Recover:

PSI:|

Time Purging Began: |

Time Purged Dry: |

Time of Sampling:]

250mL Sulfuric

$' sec.

^> ^— sec.

ir

y2-<^, am/jSEn
xtfrtfpm

] ~^~^ ') am/pm

500mL Nitric 500mL Nitric (filtered)

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. PiL
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 i2J_ ^nL ^w -2^. ^1 QJ_ 7.^2: /?,7<r iOti 7DO -^J-^^-^

i^A 5^1 5^n 7</^ 'VcTK ?^T ^ẑss
~^4. /0£>

2^4 CW4 ^7-^ -7.10 '^rz~ TZ. w- IQO. TSo~
_a^.

2-? ^'FT ^t7-^ -ItlO ^^- r7; o^Y 1£^ ,00 FC-?^ r^^-

10

Stabilized: j Yes^ No

Comments:

Total Volume Removed: ^•^~Dff mL



MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Spring 2018

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

Phone:(701)258-9720

Sampling Personal: /^/'A^l f\/f~'€^UX^ ^-^

^
Sunny / ^Srtly CIgyd^ / CloudyWeather Conditions: Temp: 2/ r7' °F Wind: ^ @ /r Precip:

Well Locked?]
Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Well Information
^es

~w~w
~^~

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

JBs
No

No

No

777T

-2-,.

TQ

Not Visible

2"

I ^t

•2^t _fr
:<rc' 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

(^es^ No_

Yes ^^>

S'/^,/if/ ^...

Ves ., ^/

^y/Y

Control Settings

Purge:

Recover: |

PSI:|

Time Purging Began:]

Time Purged Dry:

Time of Sampling:

ST sec.

^".<r see.

/-J^Z- am/^m"

im/pm

i^S-^ am/^
/

Bottle
List:

1L Raw 250mL Sulfuric

500mL Nitric 500mL Nitric (filtered)

Field Measurements
Stabilization

(3 consecutive)

Temp
(°C)

Spec.

Cond. phL
DO

(mg/L)
ORP
(mV)

Turbidity
(NTU)

Water

Level (ft)
Pumping

Rate
mL

Removed

Description:

Clarity, Color, Odor, Ect.

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

!^D^ ^ll Af'-7LZ ^T~ Try ,-z ST TTT^T it^ S~ Q ° <=-£^^—
t?lr? ^z. 77T7 1^- jT-^jr 'L<r2/ iLUC- / 6S
?^-2- ,-r,^ ^7-7 SR T^r~ n.f7 //^<r 10^ C~'(fc? ĉ -

i?'?'2-l ^rf
r^/^r ^[3

C..-1H

m-
_a <T7.^

M^^w g^
/i\r< f0<» 1000

//'(^r fOO fOQf)
t3H^ ^4^. ^-7-5 ^UY TTTr (Qo 'S~Go

c^-.
21^2 ^Ai -7'c-V/)|^'7~? Q.^ r^-7 sir WL<r I Do J"o&

\^r~h -i. ,7- nc^\^^ O^f) ^/^ u^ Zs^ l£LD_ <'Do <^-v.-7-

10
Stabilized:

Comments:-^ No Total Volume Removed: ^'^'6 Q mL

'••^rfl^^Ap^n



Site: MDU Heskett

MVTL Calibration Worksheet

Technician: dJ^ffe^ //^'^w>-
nstrument

[Circle One):
#165 MDS08F100203 #2650MDS04H14736

Pre Site Calibration

3ate= -Z^-^1^ Time: /)-7^
T

pH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

Date: J3~^i7(7?/~
/

PH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

Temp °C Pre Cal Post Cal

rf/?^

/T/^
7^6
l^ff-J

-7^0

10^0

n^z;! ^s.i iGi^

i^ ^< 7 ^\D

~^w ^T EK
l.g Time: WOO

Temp °C Pre Cal Post Ca

Wa^}
}^3\

~7^Z

ML
HR
) 0^0

7^31 \0 \ ^0 1 000

^M, ZU.L zJTj

KIT r7.31a €}jo

Post Cal Range

6.95-7.05

9.95-10.05

±10%

±10 mV

mv

-7/f

^^A ^

Buffer 5000

mv Range +/-

50

0 +/- 50

-180+/-50

Check

^^z-

Barometric Pressure (mm Hg)

mg/L

Post Cal Range

6.95-7.05

9.95-10.05

±10%

±10 mV

Tf-.r

mv

-7^ ^ I
-z^CJ

Buffer 5000

mv Range +/-

50

0 +/- 50

-180+/-50

Check

LfHC?

Barometric Pressure (mm Hg)

mg/L ^T^S L

^55gXPS"T2E102056

ITime

pH

Buffer 7

Conductivity

Buffer 5000

Temp °C

1ESr

~w^\

Reading

^ff

jT^

iTime: 1^7.3

pH

Buffer 7

Conductivity

Buffer 5000

Temp °C

ir^n
Reading

7.,,

lf^ ^z^__



MVTL Calibration Worksheet

Site: MDU Heskett
D

Technician: ^^'//^//i / ^J^/^<5

Instrument

(Circle One):
#1 650 MDS08F100203 #2 650 MDS 04H14736

Date

Pre Site Calibration

•.^^IK r^. WO

pH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

Temp °C Pre Cal

lt^
1^-V

n,^

^<:n

/0.0/

Wu^t

{7-,oD

./^o'o

/ooo3

Post Cal Post Cal Range

6.95-7.05

9.95-10.05

mv

'7^J
-zo°i. ]

mv Range +/-

50

0 +/- 50

-180+/-50

Check

±10% Buffer 5000 U^ciG\

U^-\ \^J^O\ \z3^

lV^\ \^W I I 9/ 03

±10 mV

Barometric Pressure (mm Hg)

mg/L r7/T^

Date: ^Afrif Time: Ot^
PH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

Temp °C

)iMr
\^w

Pre Cal

^03
<\^

Post Cal Post Cal Range

6.95-7.05

mv

^ DO
10. o0

/w ^ ^q^

9.95-10.05

±10%

-m
-tto^J

mv Range +/-

50

0 +/- 50

-180+/-50

Check

Buffer 5000 ^^
^io_ _^f'T ML^L

7pf3i iz^n [^T^

±10 mV

Barometric Pressure (mm Hg)

mg/L rm<rL

^L
JK3556MPS12E1020&

Time:

Post Site Check

/-^ / 4
pH

Buffer 7

Conductivity

Buffer 5000

Temp °C

1^
Reading

rho\

(r^Lt j^r

Time: J Ll5^

pH

Buffer 7

Conductivity

Buffer 5000

Temp °C Reading

^f^l \^QO

nn"r^ \^H



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

Chain of Custody Record

Project Name:

MDU Heskett

Report To: MDU
Attn: Samantha Marshall
Address: 400 N. 4th St

Bismarck, ND 58501
phone: 701-222-7829
email:

Event:

Spring 2018
Carbon Copy:

Attn:
Address:

Work Order Number:

^Z-^^3

Name ofSampler(s):

jpd^e^ /l/^J^^ ^

Lab
Number

uW
M
uW|
wyo
ysfi

W2.

USff)

p^

Sampli

Sample ID

33
3-90

Dup2
2-90

104

80R

105
FB2

Information

r/
A.

H^r)^
^,/^z.f

lt^//
<-^a
T^rl-l

JJ^
5~/^^
<i^/
~7'i

T,,^A^

Jz ;?<-,'

!?,>^

IfTlT-

H3I
/^J!
w^

JHCO / / T^

GW
GW
GW
GW
GW
GW
GW
GW

x

x

x

x

x

x

x

x

Bottle Type

^i7
§1

^,Wi/•§7 -^7 ei
J/ -J/ s/;s/ e/ 5';

'^1.^1^1
<6 / <o / <\~

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

ŝ
/-a7

'^}

ini
^ Co
^s-H
C^'z

LJu
®A

H.^
1^6

7H/0
Wo^i
ywj
S7-fr%

$ / Analysis Required

zzr
0^1 i

m\
^:A
^.10
^z\

MDU List AA & MDU
Appendix 3 List

Comments:

Relinquished

_Name:
1A^^<L
2

By:

^"

Date/Time

r^ris
_L^5^

Sample
Location:

Log In
Walk In #2 (

Condition:

Temp

^56j

(°C)

TM588

Received by:

Name:

^^?,

Date/Time

1^^
"SA/nfT



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

MVTL Lab Reference No/SDG:
Client:

Location:

Project Identification:

MVTL Laboratory Identifications:

Page 1 of 1

CASE NARRATIVE

201882-2048
Montana Dakota Utilities

MDU Heskett
CCR August 2018
18-W2547

MDU Sample Identification
2-90

MVTL Laboratory #
18-W2547

II.

RECEIPT

All samples were received at the laboratory on 13 Aug 18 at 0955.

Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 5.8°C.

All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

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

HOLDING TIMES

With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

III. METHODS

• Approved methodology was followed for all sample analyses.

IV. ANALYSIS

• All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

All laboratory d^ta has been approved by MVTL Laboratories.

(M^PSIGNED: DATE:

Claudette Carroll - MVTL Bismarck Laboratory Manager

^ A,^ 16

iviv iL.yuaiaiitcca we a^uiacy ui me anaiyyii, uuneonme sample suDmmea lor testing, it is not possible torMVlL 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 muhial protection to clients, the public and ourselves, all reports are submitted as the confidential property of clienls,"and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



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
Lab ID: 18-W2547

Analyte

Fluoride mg/1

LCS
Spike
Amt

0.50

Project:

LCS
Rec

%
102

LCS
% Rec
Limits

90-110

Matrix
Spike
Amt

0.500
0.500

Matrix
Spike
ID

18-W2527
18-W2547

Page: 1 of 1

Work Order: 201882-204!
Matrix

Spike
Orig
Result

0.20
1.03

Matrix
Spike
Result

0.71
1.46

Matrix

Spike
Rec

%
102
86

Matrix

Spike
% Rec
Limits

80-120
80-120

MSD/
Dup
Orig
Result

0.71
1.46

MSD/
Dup
Result

0.70
1.46

MSD
Rec
%

100
86

MSD/
Dup
RPD

1.4

0.0

MSD/
Dup
RPD
Limit (<)

20
20

Known
Rec

(%)

Known
% Rec
Limits

Method
Blank

< 0.1

< 0.1

Approved by: ^ (^p

^_^



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 ~ 80Q-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

ACIL

Page: 1 of 1

CERTIFICATE of ANALYSIS - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Sample Description: 2-90

Sample Site: MDU Heskett
Event and Year; August 2018

Report Date: 15 Aug 18
Lab Number: 18-W2547
Work Order ft: 82-2048
Account tt: 002800
Date Sampled: 13 Aug 18 9:12
Date Received: 13 Aug 18 9:55
Sampled By: MVTL Field Services

Temp at Receipt: 5.8C ROI

As Received
Result

Method
RL

Method
Reference

Date
Analyzed Analyst

pH - Field
Temperature - Field
Conductivity - Field
Fluoride

6.89
12.1
7281
1.03

units
Degrees C
umhos/cm
mg/1

NA
NA
1
0.10

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

13 Aug 18 9:12 DJU
13 Aug 18 9:12 DJN
13 Aug 18 9:12 DJN
13 Aug 18 17:00 SVS

^c

Approved by: Q^u^.T^ K q^ ^ / 5'/^ 1S/

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

MV 1L guarantees the 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 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.



"M\MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:
JEAy

^10
^/<^-^

MDU Heskett

August 2018

t ^{y-^^^-L

~z_

Weather Conditions: Temp: Wind: C^h~^@ Precip: /ySunnW Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?)

Repairs Necessary:

Yes

^>
Yes

^&
No

No
No (^otyisttrte

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

^..<H ft

•^.?< ft

2^-3^^ ft
Electric Water Level Indicator

y "

Purging Method:

Sampling Method:]
Dedicated Equip?:!

Duplicate Sample?:

Duplicate Sample ID:

Purge Date: I

Well Purged Dry? |
Sample Date:]

Sampling Infdmratfon
Bladder

Bladder

^y@s> No

Yes

u.^. ^__
Yes €S^

/^^/r

Control Settings

Purge:]

Recover:]

PSI:|

Time Purging Began:]

Time Purged Dry: |
Time of Sampling:

/$~ sec.

5~5- sec.

-am/pfn-

.) T/ 2- am/pm
^

Bottle
List:

1L Raw

Stabilization

(3 consecutive)

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

Time

yt^/~f-
o^1^-
Df02-
Qc{or^r
n°\\^

Temp
(°C)

- 10,1 ^
)2.^j
IZ^/f
n,n 3
^.(^

Spec.

Cond.

±5%

"72-L^
-7^?
-7-?^
'-7t^

^TzTT

PH
±0.1

L,y^
^fy7-
~LW
Z.ff
'CTT

Field
~DO~

(mg/L)
±10%

-Z 7-7

^.^~^~w
^<^u

-^L$T-

Measurements
-ORP~

(mV)
±20 mV

^C:7
~^T
~J3_
-$-</f

-y.^

Turbidity
(NTU)
±10%

hlH
T?T
0, cl^
0^{
'OTW

Water

Level (ft)
0.25 ft^

^K
zz.^^
3^jr
2^3jr
^/?r

Pumping
Rate

^ ml/min

~7W
y^~
]1~)0

/ (?0

I DO

mL
Removed

^00
lOoo
S oo

TcPV

^•06?

Description:

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

^7^

JS

Stabilized: /( Yes) No Total Volume Removed: ^/)t)'0 mL

Comments:



Site: MDUHeskett

MVTL Calibration Worksheet

Technician: /^/9?>i /^/"'C/^-"^^ <$

Instrument

(Circle One):

Date: H^(A4
^

pH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

Date:

pH

Buffer 7

Buffer 10

Conductivity

Buffer 10000

ORP

231 mV @ 25C

DO

#1650150MDS08F100203 #2650MDS04H14736

Pre Site Calibration

// Time: D 7 (/F"

Temp 'C Pre Cal Post Cal

Li ^
7^'

T^T
IO^L

n.00

10, DO

^/r7H _/00/Z- lOOQl

.?.?1,^

c\,o<y 2^.7 IJ—^^.
T
^

Z/,"l o\ T,^f f^f

Time:

Temp °C Pre Cal Post Cal

Post Cal Range ^ ly'mv

6.95-7.05 \T

9.95-10.05

"-^

~^zo.c_

±10% Buffer 5000

±10 mV

mv Range +/-

50

0 +/- 50

-180+/-50

Check

5^7

Barometric Pressure (mm Hg)

mg/L -7,^

Post Cal Range mv

6.95-7.05

9.95-10.05

±10% Buffer 5000

±10 mV

mv Range +/-

50

0 +/- 50

-180+/-50

Check

Barometric Pressure (mm Hg)

mg/L

#3556MPS12E102056

Post Site Ch(

Time: ^Q

pH

Buffer 7

Conduct! vity

Buffer 5000

Temp °C

TUJo

U//7

Time:

PH

Buffer 7

Conductivity

Buffer 5000

Temp °C

cl.

Reading

"l.G

~HW

Reading



rMVT^
Laboratories,

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

Inc.

Chain of Custody Record

Project Name:

MDU Heskett

Report To: MDU
Attn: Samantha Marshall
Address: 400 N. 4th St

Bismarck, ND 58501
phone: 701-222-7829
email:

Event:

Aug 2018
Carbon Copy:

Attn:
Address:

Work Order Number:

^^-z^w

Name of Sampler(s):

}^/lr^ /^Y><A^L^

Lab
Number

uJZSn-7
Sample ID

2-90

77,A
<^j/r

L
6CLl^

Ti-®Jco

GW

T_
x̂

Bottle Type

7¥
/w/—I I ~/ / ?=/ms/i/<0 / i6 I CS;

f
Field Parameters

Wi
^.(Z- ^{IM±

Analysis

Analysis Required

Fluoride

Comments:

Relinquished By:

Name:

16^^—
Date/Time,

o£iszer

Sample Condition:

LocatiflQ;

<£2fl=t&'-?
Walk In #2

C y Temp (°C)
~~^/u^

'/TM588

Received by:
Name:

y^k^^
Date/Time

/^ A^,f ^
~^l^~



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

www.mvtl.com

CASE NARRATIVE - AMENDED 29 JAN 19 (REPORTING)

MVTL Lab Reference No/SDG:
Client:
Location:

Project Identification:

MVTL Laboratory Identifications:

Page 1 of 2

201882-2588
Montana Dakota Utilities

MDU Heskett
CCR October 2018
18-W3236 through 18-W3243

MDU Sample Identification

13
Dupl
102
70
101
103
44R
FBI

MVTL Laboratory #

18-W3236

18-W3237

18-W3238

18-W3239

18-W3240

18-W3241

18-W3242

18-W3243

I. RECEIPT

• All samples were received at the laboratory on 2 Oct 18 at 1406.

• Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

• Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 4.0°C.

• All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

• No other exceptions on sample receipt were encountered on this sample set unless noted here.

II. HOLDING TIMES
• With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

III. METHODS
• Approved methodology was followed for all sample analyses.

IV. ANALYSIS
• All acceptance criteria were met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

o For some analytes, the reported results were elevated due to instrument performance at the

lower limit of quantitation (LLOQ).
o For some analytes, the reported results were elevated due to additional dilutions required to

minimize the effects of sample matrix.

iracy 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
'll.c,°"dit.i°""ff'°':'iDgtlI"am,pl'i.are the same' includinE samPlmg by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidentiaTpropertyofclients'and'authoria'timfOT
lublication of statements, conclusions or extracts from or regarding our reports is reserved pending our wrinen 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

ACIL
CASE NARRATIVE - AMENDED 29 JAN 19 (REPORTING)

MVTL Lab Reference No/SDG:
Client:
Location:

Project Identification:
MVTL Laboratory Identifications:

Page 2 of 2

201882-2588
Montana Dakota Utilities

MDU Heskett
CCR October 2018
18-W3236 through 18-W3243

V. REPORTING
• Per email dated 21 Jan 19 from Terri Olson with Barr, the reports were amended to report only

Appendix III parameters on one report and only Appendix IV parameters on a separate report.

All laboratory data has been approved by MVTL Laboratories.

Ch^^ ^^SIGNED: DATE: Z^J^A/^
Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions af&cting 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
publication of statements, conclusions or extracts from or regarding our reports is rescued pending our \vritten approval.

ial property of clients, and authorization for



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 - Amended 29 Jan 19
Lab IDs: 18-W3236 to 18-W3243 Project: MDU Heskett

Page: 1 of 1

Work Order: 201882-2588

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
0.40
0.40

20.0
20.0

30.0
30.0
30.0
30.0

0.50

100
100

LCS
Rec

%
108
112
108
108

112
114

100
103
101
100

104

112
103

LCS
% Rec
Limits

80-120

80-120
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

2.00

8.00
2.00
2.00

100
500

30.0
30.0

0.500
0.500

10000
100

Matrix
Spike
ID

18-D3537
18-M2561
18-W3236
18-W3264

18W3220q
18W3240q

18-W3202
18-W3238

18-W3236
18-W3239

18-W3238
18-W3243

Matrix

Spike
Orig
Result

1.48
<2
0.66
0.96

91.9
386

17.0
6.4

0.94
0.34

5740
<5

Matrix

Spike
Result

3.62
8.96
2.62
2.82

185
935

47.0
35.3

1.40
0.84

17500
103

Matrix

Spike
Rec
%

107
112
98
93

93
110

100
96

92
100

118
103

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
80-120

MSD/
Dup
Orig
Result

3.62
8.96
2.62
2.82

185
935

47.0
35.3

1.40
0.84

7.4

7.2

17500
103

< 10

MSD/
Dup
Result

3.68
8.94
2.58
2.93

187
940

48.0
38.2

1.40
0.84

7.4

7.2

17500
97.3

< 10

MSD
Rec
%

110
112
96
98

95
Ill

103
106

92
100

118
97

MSD/
Dup
RPD

1.6

0.2

1.5

3.8

1.1

0.5

2.1

7.9

0.0

0.0

0.0

0.0

0.0

5.7

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

< 0.1

<0.1

<1
<1
<1
<1

<1
<1
<1
<1

< 0.1

<0.1

<5
<5

< 10

Approved by:
-- (11^^

/•-] h\^n



Claudette Carroll

From: Terri A. Olson <T01son@barr.com>

Sent: Monday, January 21, 2019 12:15 PM

To: Claudette Carroll

Cc: 'Marshall, Samantha'; Stephanie A. Theriault

Subject: Re: Reports revisions

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Claudette,

We haven't emailed in a while, hope you're having a good new year.

For the two Heskett CCR reports (201882-2588 and 201882-2619), we will need the Appendix III and Appendix IV CCR
analytes split into two reports. The field parameters (pH, temperature, conductivity) can be reported in only the

Appendix III report or you can include in both.

• Appendix III - see 201882-0637 for example
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0

0

0
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0

0
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Fluoride is in both lists so OK to have just in Appendix III since we wouldn't report Appendix IV only

We have discussed the report split with Sam at MDU and she was OK with it. I have copied her on this email. We need

ASAP as our report is due at the end of this month.

Let me know if you have any questions.

Thank-you,

Terri A. Olson



Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
T01son@barr.com

www.barr.com

jresQtjreefol. ncrturaily.
^BARBI

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 Ban-, respond to communications@barr.com and we will be happy to honor your
request.



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
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MEMBER
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Page: 1 of 8

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr

Billings MT 59102

Project Name: MDU Heskett

Sample Description: 13

Event and Year: Fall 2018

Report Date: 19 Oct 18
Lab Number: 18-W3236
Work Order #: 82-2588

Account tt: 002800
Date Sampled: 1 Oct 18 9:05
Date Received: 2 Oct 18 14:06

Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 4.OC ROI

As Received
Result

Method
RL

Method
Reference

* Holding time exceeded

Date
Analyzed Analyst

pH - Field

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

6.93
* 7.3

8.90
9887
0.94
7300
76.1
10400
420
0.66

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

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

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

1
3
1
1
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

9
17

9
9

17
15

9
8

15
11

05
00
05
05
00
36
13
20
42
49

JSM
svs
JSM
JSM
svs
EV
EM S
svs
BMB
sz

rc-

Approved by: CS^dl.^. K. C^rf_p 2 ^ ^ 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 tt = Due to concentration of other analytes
I = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

MV iLguaramees me accuracy or me analysis uonc on me sample submittea tor 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 affecting the sample are the same, including sampling by MVTL. As a muual protection to clients, the public and ourselves, all reports are submitted as the confidential property of dients.'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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www.mvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: Dupl

Event and Year: Fall 2018

Page: 2 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3237
Work Order #: 82-2588

Account tt: 002800
Date Sampled: 1 Oct 18
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 4.OC ROI

As Received
Result

Method
RL

Method
Reference

Date
Analyzed Analyst

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

* 7.4

0.95
7060
75.5
10500
442
0.64

units
mg/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

3
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18

17
17
15

9
8

15
11

00
00
36
46
20
42
49

svs
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

/^
Approved by: CS^^lJ^ K.Qjy^^ 2 ^ J^^ t^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 ft = Due to concentration of other analytes
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

mvii.guiuiinteesinea^uracy onne analysis aone on me sample suommea lor testing, it is not possible tor MV1L 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 resenred pending our ^v^itten 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
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www.mvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 102

Event and Year: Fall 2018

Page: 3 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3238
Work Order ft: 82-2588

Account tt: 002800
Date Sampled: 2 Oct 18 9:30
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

pH - Field

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

As Received
Result

6.77

* 7.3

9.02
9098
0.16
5740
6.4

8780
472
1.51

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

9:30
17:00
9:30
9:30

17:00
15:36
9:46
8:20

15:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

Holding time exceeded

Approved by: Q?^^ K- Gl^rt^

/c

2^7a^^

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 analyfces
i = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND (I ND-00016

mvii.guataiut.-cs me ai.curai;y unuc analysis aune on ine sample suominea lor testing. It is not possitile tor MV1L to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditionsaffecting the sample are the same, including sampling by MVTL. As a muhial 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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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 70

Event and Year: Fall 2018

Page: 4 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3239
Work Order ft: 82-2588
Account #: 002800
Date Sampled: 2 Oct 18 11:05
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

6.91
* 7.5

9.79
3704
0.34
1940
49.6
3100
341
0.46

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

11:05
17:00
11:05
11:05
17:00
15:36

9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: (_j2^A.Z^L K. 0^ rt^
^

2^ 7^ ^^

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 ti = Due to concentration o£ 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 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 ^v^itten 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

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 101

Event and Year: Fall 2018

Page: 5 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3240
Work Order #: 82-2588
Account ft: 002800
Date Sampled: 2 Oct 18 13:02
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

pH - Field

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

As Received
Result

6.62
* 7.2

11.9
4695
0.10
3180
18.4

4720
386
1.08

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

13 : 02
17:00
13:02
13 : 02
17:00
15:36
9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: CS^W-L^ K. G

^t

Z^i 7^r.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 +t = Due to concentration o£ other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

N?.VTL g"ara"tees the accuracy °f 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 ofclients,'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is resen'ed 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
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www.mvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 103

Event and Year: Fall 2018

Page: 6 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3241
Work Order #: 82-2588
Account #: 002800
Date Sampled: 1 Oct 18 13:20
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

6.67
* 7.2

9.17
4960
0.30
3180
109
4780
580
0.13

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

1
3
1
1
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

13:20
17:00
13:20
13 : 20
17:00
15:36
9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: CQ.C^O^ K. C^rf_p

^
7^r^^

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 8 ND-00016

iviv IL guaraniccs me accuracy 01 me analysis aone on me sample suomittea tor testing. It is not possible tor 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 omselves, all reports are submitted as the confidential property ofdients,'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. ~ Bismatck, 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 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 44R

Event and Year: Fall 2018

Page: 7 of

Report Date: 19 Oct 18
Lab Number: 18-W3242
Work Order tt: 82-2588

Account tt: 002800
Date Sampled: 1 Oct 18 14:35
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 4.OC ROI

pH - Field

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

As Received
Result

6.52
* 7.2

9.21
8937
0.67
6320
227
10400
456
< 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

1
3
1
1
3

10
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

14:35
17:00
14:35
14:35
17:00
12:18
9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EM S
svs
BMB
sz

* Holding time exceeded

^-c-

Approvedby: CS.t^iT^ K. G^^ 2^7^,^

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

CERTIFICATION: ND ft ND-00016

mv i^yuaiainccsuiciiwuiavy ui me analysis aone on me sample suommeaiorKsting. it is not possible torMVlL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditions jiflecting 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 Hwy.'- Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

\vww.mvtl.com

MEMBER

AQL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: FBI

Event and Year: Fall 2018

Page: 8 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3243
Work Order #: 82-2588
Account #: 002800
Date Sampled: 2 Oct 18
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

* 6.1

< 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

3 Oct 18
3 Oct 18

10 Oct 18
3 Oct 18
5 Oct 18
3 Oct 18
8 Oct 18

17
17
12

9
8

16
12

00
00
18
46
20
42
49

Analyst

svs
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

^
Approved by: 0^^ K. QlA^rt^ 24^n/1

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 tt = Due to concentration of other analytes

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

MV II. guarantees me accuracy ol me analysis aone on the sample submitted tor 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 BroadwayAve. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 -^800-362-0855 ~ Fax 515-382-3885

w\vw.mvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgafce Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 13

Event and Year: Fall 2018

Page: 1 of

Report Date: 19 Oct 18
Lab Number: 18-W3236
Work Order #: 82-2588

Account ft: 002800
Date Sampled: 1 Oct 18 9:05
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.0C ROI

pH - Field

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

As Received
Result

6.93
* 7.3

8.90
9887
0.94
7300
76.1
10400
420
0.66

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

1
3
1
1
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
OCt

18
18
18
18
18
18
18
18
18
18

9:05
17:00
9:05
9:05

17:00
15:36

9:13
8:20

15:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

^'L

Approved by: Q?^^ I^Q^rt^ Z^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 fco concentration o£ other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

^,VT^!!r-a,nS?lTwaI?-?ft1"' a°alysis •l°ne°nthe sample submitted for testing, riys net possible forMVTL 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 WTL As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidentiai property ofclients and. authomatim 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

Page: 2 of 8

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: Dupl

Event and Year: Fall 2018

Report Date: 19 Oct 18
Lab Number: 18-W3237
Work Order ft: 82-2588
Account #: 002800
Date Sampled: 1 Oct 18
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

* 7.4

0.95
7060
75.5
10500
442
0.64

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

3 Oct 18
3 Oct 18
4 Oct 18
3 Oct 18
5 Oct 18
3 Oct 18
8 Oct 18

17:00
17:00
15:36
9:46
8:20

15:42
11:49

Analyst

svs
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: ^.Ctuiiil^ K. Cx^n?^?

^
2^3i^

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 analyte
; = Due to sample quantity + = Due to internal standard response

CERTIFICATION; ND ft ND-00016

iviv IL guaramecs me accuracy or me analysis done on the sample submitted lor testing. it is not possible for MV IL 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

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Soufchgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 102

Event and Year: Fall 2018

Page: 3 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3238
Work Order ft: 82-2588

Account tt: 002800
Date Sampled: 2 Oct 18 9:30
Date Received: 2 Oct 18 14:06

Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.OC ROI

pH - Field

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

As Received
Result

6.77
* 7.3

9.02
9098
0.16
5740
6.4

8780
472
1.51

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

9:30
17:00

9:30
9:30

17:00
15:36
9:46
8:20

15:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: (^^u^ifkL K^ Cn^rC_p

^c
2^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:

CERTIFICATION: ND ft ND-00016

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

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

ivl v 1^ guaranices me accuracy oiine analysis aone on me sample suommedtor testing, it is not possible tbrMV'lL 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 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 MEMBER
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 70

Event and Year: Fall 2018

Page: 4 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3239
Work Order #: 82-2588

Account ft: 002800
Date Sampled: 2 Oct 18 11:05
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

6.91
* 7.5

9.79
3704
0.34
1940
49.6
3100
341
0.46

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

11:05
17:00
11:05
11:05
17:00
15:36
9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

/t

Approved by: Q?^^ K.C^^ 2 ^^^ l1

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 concentrafcion of other analytes

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

^,V^J^aranu<ls-?_e_a.c,curacy ?fthe 'I,'Ials'si'' donc °° lllc 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
aUmnditions^ffectugthe sample are the same, including sampling by MVTL.As a mutual protection to clients, the public and ouiselves, all reports are submitted as the confidential property of client's.'andaulhorimtim 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 Float 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 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 101

Event and Year: Fall 2018

Page: 5 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3240
Work Order ft: 82-2588

Account ft: 002800
Date Sampled: 2 Oct 18 13:02
Date Received: 2 Oct 18 14:06

Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.OC ROI

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

As Received
Result

6.62
* 7.2

11.9
4695
0.10
3180
18.4

4720
386
1.08

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

2
3
2
2
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

13:02
17:00
13:02
13 : 02
17:00
15:36
9:46
8:20

16:42
11:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

Approved by: Q.^fU^ K. O^rf^

/c

2^,^
Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated £or any analyte requiring a dilution as coded below:
= Due ta sample matrix ti = Due to concentration of other analytes

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

TJLiu"Tjs-the.a":uracy aftb°malssis done.°ntl"! sample submitted fcrtesling:H 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
''".c,°nditi°ns.affect"I6thesam.I'Ie are thl! s'"nc' "":ludiI'E sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clien^''andauthoiuation"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 M E M_B E R,
1201 Lincoln H\vy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com
ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samanfcha Davies
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Hesketfc

Sample Description: 103

Event and Year: Fall 2018

Page: 6 of

Report Date: 19 Oct 18
Lab Number: 18-W3241
Work Order #: 82-2588

Account tt: 002800
Date Sampled: 1 Oct 18 13:20
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 4.OC ROI

pH - Field

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

As Received
Result

6.67
* 7.2

9.17
4960
0.30
3180
109
4780
580
0.13

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

1
3
1
1
3
4
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

13
17
13
13
17
15

9
8

16
11

20
00
20
20
00
36
46
20
42
49

Analyst

O'SM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

* Holding time exceeded

^L

Approved by: O.^dO^ K G^rf_p 2^ T^ ^ ^

Claudette K. Carrolt, 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 # ND-00016

IV v I L guaramees me accuracy ol me analysis done on the sample submitted Ibr testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample mil 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. ~ 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 BroadwayAve. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

wwwmvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - OCR

Samantha Davies
Montana Dakota Utilities

5181 Southgafce Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 44R

Event and Year: Fall 2018

Page: 7 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3242
Work Order tt: 82-2588

Account ft: 002800
Date Sampled: 1 Oct 18 14:35
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 4.OC ROI

As Received
Result

Method
RL

Method
Reference

* Holding time exceeded

^.

Date
Analyzed Analyst

pH - Field

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

6.52
* 7.2

9.21
8937
0.67
6320
227
10400
456
< 0.5 @

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

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

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

1
3
1
1
3

10
3
5
3
8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

14
17
14
14
17
12

9
8

16
11

35
00
35
35
00
18
46
20
42
49

JSM
svs
JSM
JSM
svs
EV
EMS
svs
BMB
sz

Approved by: CS-t^b^. K- 0^^ ? ^"Jf^ 11

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 quanfcity + = Due to internal standard response

CERTIFICATION; ND tt ND-00016

ivi v i L guaramees me accuracy 01 me analysis done on me sample suommed lor testing. It is not possible Ibr MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all cmiduionsaffecting 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. ~ 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
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

MEMBER

ACIL

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Davies
Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: FBI

Event and Year: Fall 2018

Page: 8 of 8

Report Date: 19 Oct 18
Lab Number: 18-W3243
Work Order ft: 82-2588
Account #: 002800
Date Sampled: 2 Oct 18
Date Received: 2 Oct 18 14:06

Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.OC ROI

As Received
Result

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

.1

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

3 Oct 18
3 Oct 18

10 Oct 18
3 Oct 18
5 Oct 18
3 Oct 18
8 Oct 18

17
17
12

9
8

16
12

00
00
18
46
20
42
49

Analyst

svs
svs
EV
EMS
svs
BMB
sz

Holding time exceeded

^
Approved by: CS.C^UT^ K.Ot^rt^ 2^'^^^

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

CERTIFICATION; ND ft ND-00016

MV 1 L guarantees the 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 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.



Site: MDU Heskett

MVTL Calibration Worksheet

Technician: JC/v—i

Instrument

(Circle One):
^50MD^QSP+eo253 #2 650 MDS 04H 14736

Date: 0,J- l&
Pre Site Calibration

Time: O'Qi0

pH

Buffer 7

Buffer 10

Buffer 4

Conductivity

Temp °c Pre Cal Post Cal

^Jift
n^6\
^.&6

^.1^
C(,C?TL

H.CJO

~^^ou,

;0,00

^00

Buffer 1413

ORP

231 mV @ 25C

DO

n^\ J412. WT

^ ( •ZJ^.O 2^ ^

!2><o io.-N 1^6^,

Post Cal Range

6.95-7.05

9.95-10.05

4.95-5.05

±10%

mv

~%.Y

-^c,,^

^2^

mv Range +/-

50

0 +/- 50

-180+/-50

180+/-50

Check

Buffer 5000 ^8^-

±10 mV

Barometric Pressure (mm Hg)

mg/L r64j£

Date: ZOc^ Time: 0°» <50

pH

Buffer 7

Buffer 10

Buffer 4

Conductivity

Buffer 1413

ORP

231 mV @ 25C

DO

Temp"C Pre Cal Post Cal
mv Range +/-

\\^
Jl^l
\Z^b

Zo \
<s\c^

\w

^-<&0

lO.oo

l-f.W

^jMQ ~WT

17. ^ zSO,'=h

ML JLo^

Wa

11^W

i^.^

Post Cal Range

6.95-7.05

3.95-10.05

4.95-5.05

±10%

mv

'-Z^.G

-m'.^f

m.&\

Buffer 5000

50

0 +/- 50

-180+/-50

180+/-50

Check

~w^

±10 mV

Barometric Pressure (mm Hg)

mg/L ~'%^zz.

#3556MPS12E102056

Post Site Check

rime: (<>00

pH Temp °C

Buffer? /g.2fc
Reading

^ot

Conductivity

Buffer 5000 /8./3

Time: 1^30

pH Temp °C

Buffer 7 /g52-

~Wn

Reading

~^I~

Conductivity

Buffer 5000 ~^6 ^fc3



rMVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018

Sample ID: 13_
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: <_)&t-l/

Weather Conditions: Temp: t^Q °F Wind: s @ ^•-1<-> Precip: Sunny/ipartly^SlGJU^/Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes

<^ No
<^> No

^s) No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

SaW~ ft

3^. Tb _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

Yes <So^

No

T
/ o^ €_

Yes (S3
loci's

Control Settings

Purge:!

Recover: |

PSI:|

Time Purging Began:]

Time Purged Dry: |

Time of Sampling:!

<5" sec.

<S<^ see.

.?0

0QI^> <SBl/pm

am/pm

c9oS (farj^pni

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

0& lo
^0
o^S
o°i ©0

<2fl0<~>

Temp
(°C)

6.cn
^cd»
^ToT
§.clW
ew~

Spec.

Cond.

±5%

Wfc
~5\<w
°[^0
QlQ^
o)g<3-F

PH
±0.1

^•66
-S7TT
i.^a
6.qi-?
fc>°l3

Field
-DO-

(mg/L)
±10%

z^(
2->2.(s

_2_,52-

2,36
23°\

Measurements
ORP
(mV)

±20 mV

2^
ZS'O.Z

2.5^1
2.^.0

Z&^i

Turbidity
(NTU)
±10%

^.cf°l
^<87-
^52.
KT^T

~H7W

Water

Level (ft)
0.25ft

3o. 0i
3/^6
§2,(!o
3Z.2-JL

32.33

Pumping
Rate

ml/min

/00.0

(60.0

IOD.O
100.0

ieOtO

mL

Removed

•S'60-.o

~5ooo,o

sas>.c?

sw.o
$e^..Q

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

~e^J

^^__
c^
fftes^-

cl^

Stabilized:
Comments:

No Total Volume Removed: <4gjBO-e- mL

^000.0



,3MVTL Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

MDU Heskett

Fall 2018

, 10^- ,

Weather Conditions: Temp: So °F Wind: ^ 5~-/c? Precip: Sunny / Partly Cloudy /,

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes

^gs?

~w
~7W

No

No

No Not Visible

Casing Diameter:!

Water Level Before Purge:!

Depth to Top of Pump: |

Water Level After Sample:!

Measurement Method:

2"

1M^ ft

2^o5 _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

<Ygs> No

Yes cSSP

ZOc.^/^
Yes QNjP

•Z£?6f- l€

500mL Nitric

Control Settings

Purge:]

Recover: |

PSI:[

Time Purging Began:

Time Purged Dry:

Time of Sampling:]

SOOmL Nitric (filtered)

-> sec.

~^ see:
To~

^^ ^ ^m3/pm
am/pm

WO <^3?m

250mL Sulfuric

Stabilization

(3 consecutive)

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

Time

Q&<.€>

c^lS
O^Zo
o^z^
Cft'SC?

_2-

Temp
(°C)

^1T
g^ -^0
~^6^
g.'^-s

T<?Z~

Spec.

Cond.

±5%

°IL(^
^'03
W^f
~°m^
£[oW

PH
±0.1

^.6^
4.61
fc>.?8
6.^0
^77-

Field
DO

(mg/L)
±10%

~2^W
,.61

~T7H7
l.w

~i7n

VIeasurements
^RFr

(mV)
±20 mV

10, ^
-II.Z

-t^Z.
-Zfc:@
~2-?.G

Turbidity
(NTU)
±10%

2^
TTT
f<w
77^0
T^T

Water
Level (ft)

0.25ft

18. ^Z

1M-~W^o~

M^
^,cl^

Pumping
Rate

ml/min

/cU.-Q

-i£>0,0

ICO.O

loo. o

100^

mL
Removed

$"00. E>

zoo0,c>

SCO. 0

<3£>.<?

f oO.o

Description:

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

c^
cM^

Ck^-

0^
<^3^

Stabilized: ^eS No Total Volume Removed: if, (XX),0 mL

Comments:



MVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018

Sample ID:
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720
Sampling Personal:

To ,

[^ ,^.

Weather Conditions: Temp: 6c? °F Wind: _c@zsy^-^r Precip: Sunny ^ParEiyClo^y/Cloudy

Well Information
Well Locked?]

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Casing

Yes

^ees?
~^~
_^sy

Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

/^y
No

No

No

JEZ

~s

Not Visible

2"

^~

~^
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

^Q ladder
'7 —»»¥•• .rf"ST'V

Yes /TSI

^OcA-l^

Yes tfio^
-z^f^

TC3s
Control Settings

Purge:

Recover: |

PSI:|

Time Purging Began:!
Time Purged Dry:]

Time of Sampling:!

'3 see.

S" ^ sec.

"^
,0 2^, ^am^pm

am/pm

1/0$' ^am?pm

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

/0'3£?
/&£50

/£?SS
//co

77oS-

Temp
(°C)

^-PT
cl^JT
^^^
~zw
TTW

Spec.

Cond.

±5%

362^
-?tocl
5-1^
3'^ir

3^

PH
±0.1

fc^'z-

L.^io
^.CL3
-i^t-

^ \

Field
DO

(mg/L)
±10%

2.01

TWTgT
Lg^
7PTT

Measurements
-ORP~

(mV)
±20 mV

3a6
TSTfc"
^z.o
6^0
£{0,V

Turbidity
(NTU)
±10%

~h^
O^T-
O.H-&

0^3
0.^

Water

Level (ft)
0.25ft

22>^
Z3,3^
•Z3,^-

23,6S
23.. 17-

Pumping
Rate

ml/min

/<SO.O

100.0

ItV^O

[60^

IQO.Q

mL
Removed

'S'oo.a

2^0(9.0

_ScO,£>_

Sb0,0

^00,0

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

C'&sa^

Cfea^-
<^<^

C(e^^

^^

Stabilized: No

Comments:

Total Volume Removed: ^f,0o6i!> mL



Field Datasheet
Groundwater Assessment

2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720

Company:

Event:

Sample ID:

Sampling Personal:

"JoT

MDU Heskett

Fall 2018

^2.

Weather Conditions: Temp: ^^F Wind: s @ €~-^u Precip: Sunny /Cartl^CIoyri^/ Cloudy

Well Information
Well Locked?

Well Labeled?

Casing Straight?

Grout Seal Intact?

Repairs Necessary:

Yes

No

/Yi§ No
No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

2"

37.^

wm.
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

y@g? No
Yes <^

Z O^f-lS

Yes (^
^0^1,^

Control Settings

Purge:!

Recover: |

PSI:|

Time Purging Began:]
Time Purged Dry: |
Time of Sampling:]

$ sec.

S~S sec.

3£?

1/3 y- c?m/pm
am/pm

/'?0'2_ am/dwp;

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

w^~
zo'2-

zz^
2^2.
[ZS'2.

rzsT"

1302^

Temp
(°C)

n.3fc>
/a.c]~^

b,c)Q
i/,¥s-
'/(,ci-^

fL^O
i(.^

Spec.

Cond.

±5%

HW
l-iW\
^,,83
4^86
^(.85
'-jq.o^

^t^S

_pH_

±0.1

b,"?Z
Tfc6-
TZ^T
^.w
Lfc^
6.c^
^fcz-

Field
DO

(mg/L)
±10%

^.47
2,'Sf

~zJ^
2,^-3

T,W
~LTT-
T°R-

Measurements
ORP
(mV)

±20 mV

w.^
2-2. ?-

•Z'^5

'?6,^

30.6
Z7,Z
24^

Turbidity
(NTU)
±10%

(^,°\
2T.2L
cl,3~f-

^,~7^
~HC]W

^<8fc
~znw

Water

Level (ft)
0.25ft

3'Q.ZO
3°l,l^
'S°L<5S

^M
Ho.iz
^dzg>
^. 3-2-

Pumping
Rate

ml/min

lOO.-O

IOD,-0

lw,o

/oQ'o
,00.0

foQro

w.o

mL
Removed

^0.0
2000.0

"ZeSOO.O

2.000.-0

(000,0
S'OOfO

SW,o

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

C.(c^

^fe»,/-

^'c^
Cle^~

C(ew

C(e^^

Cts^

Stabilized: /^7&s^ No Total Volume Removed:^ 00.0 mL

Comments:



MVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018

Sample ID:
2616 E. BroadwayAve, Bismarck, ND

Phone: (701)258-9720
Sampling Personal:

~7o3

L^^s
Weather Conditions: Temp: ^ °F Wind: ^ @ ^s-;o Precip: Sunny / Rgrtly:cToQdy / Cloudy

Well Information
Well Locked?

Well Labeled?

Casing Straight?
Grout Seal Intact?

Repairs Necessary:

Yes

<$e? No

No

(^e§^> No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

^..w

^SL ft
Electric Water Level Indicator

Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder
Bladder

No

Yes <NS?

Control Settings

Purge:!

Recover: |

PSI:|

z1S~
sec.

see.

Purge Date:

Well Purged Dry?

Sample Date:

TO.F7&
Yes

7^/6

Time Purging Began:

Time Purged Dry:

Time of Sampling:

!^0 amfpf^
am/pm

1320 am^Tp

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

~w^
f^$
1^10
~nT^~

IJ2V

Temp
(°C)

c),2°i

01.7fc
c?.Zo

c).Zo
~cu^~

Spec.

Cond.

±5%

!-\°[ 60

^oiZ-
t^OtO

$00i
^(.0

PH
±0.1

c^3
L.^]
^> ?c>

^.(,6
fc.fc-?-

Field
-DO~

(mg/L)
±10%

/,s^

\M
~1^\

A@^
i^[

Measurements
-ORP~

(mV)
±20 mV

30 ?/o
'3^, Jo

300. fc,

2^~h\
2°i/><;

Turbidity
(NTU)
±10%

0. 76
AZfc
/,30
L2^
TzT

Water
Level (ft)

0.25ft

3^~
~^HT

^^
31f,fc3
^.^8

Pumping
Rate

ml/min

/W.-o

100,-Q

100.0

fco:t>

(O^'O

mL

Removed

sw.a
2'oOdo
^00,0

<Sw^
^ae?

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

^^
u-^
Cie^

Cle^-

€1^^

Stabilized: No Total Volume Removed: </, fftX),0 mL

Comments:



Field Datasheet
Groundwater Assessment

Company: MDU Heskett

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Event: Fall 2018

Sample ID: w^
Sampling Personal: _-.JLV—-) ^(^\^.»

Weather Conditions: Temp: :^5°F- Wind: S @ <giS—^'-' Precip: Sunny/^ad!y-@Ioudy(fTJIoTiay~v

Well Information
Well Locked?

Well Labeled?

Casing Straight?
Grout Seal Intact?

Repairs Necessary:

Yes

No

^r No

7^^ No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:
Water Level After Sample:

Measurement Method:

2"

Z-^ZS

~^vysr 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

c^fey No

Yes CSeP

/ 0^i'&
Yes No

/a 7L/t>

500mL Nitric

Control Settings

Purge:!

Recover: |

PSI:|

Time Purging Began: |
Time Purged Dry:]

Time of Sampling:]

500mL Nitric (filtered)

S sec.

<^<, sec.

So

W-S am/!®
am/pm

H^5~ amASJg

250ml- Sulfuric

Stabilization

(3 consecutive)

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

Time

T!<5b
HZQ
f4'z$
N3c?

H^

Temp
(°C)

^MV
_^2<>32J
GT2T
'TiT

Spec.

Cond.

±5%

w^~
6°^o
~^w
^?fc
Wf-

PH
±0.1

(o,<:6

6,s-/
T^ST
^T
g^2-

Field
DO

(mg/L)
±10%

"zT&T

U2-
/'os
J.CP)
/iO<L

IVIeasurements
ORP
(mV)

±20 mV

3)^.3
^€<3
3(2,Y
tVf^r
3^,5

Turbidity
(NTU)
±10%

^2-
^rtO
3,2.3

T.3T
3<Z5

Water
Level (ft)

0.25ft

2^1
zz^
Z^-5^
z:?,y<
2-?,3^

Pumping
Rate

ml/min

fa^.-o

/tSO.O

fco.v

/03.-0

ico.-o

mL
Removed

S-<A?,O

JtfDO.O

•Sco. o

S20.-0

CSo.<?

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

6/eA-

C(^^
Cl^
c^
cu^

Stabilized:^^) No Total Volume Removed:^, c0^^ mL

Comments:



^MVTF.
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 Marshall
5181 Southgate Dr.
Billings, MT 59102
406-896-4227

Event:

Fall 2018
Carbon Copy:

Attn:

Address:

Work Order Number:

Name ofSampler(s):

\^^\

Sample Information Bottle Type Field Parameters Analysis

Lab
Number

LJ3Z^
u5^7

^w
unyi
U 3 wo
l^3zttl

ujyfZ

W z.^3

/// llMlll.lil~® / I / ^1^1 <sl I I I 5- { 0
i I .i / f/ 1^1 H US/ II I ^1 §Sample ID / cf / ^ / o? / _/S/§/§/J/ I I I iw I <S- / $ / Analysis Required

13
Dup1
102

70

101
103

44R
FB1

io^t&
/ o^/6
Zo</if6
Zod-

ZOC.-H6

/o^/6
] o^ f6
Zo^L'6

0°|0<.

/v/r
Oc|30
/?o5
l^oZ.

dzo
IL(3S

A/A

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

a°!o
/VA-

^OZ.

1:?1
H^-}-

%l~^

°1,Z{

/UA

w^~
^A-

9o'?6

3^0^

%^
HG\toO

W7-

^

I^T
/VB
G,^-

^1
k,(.i-

6^7-

Â/A

MDUListAA&MDU
Appendix 3 List

W3U /^Jiy^ L:^
i»i;>t^':~ ^.&^ c^tcy

Comments:

Relinquished By:
Name:

IC-~^^(/Y
2_l ' l " <f

Date/Time
2-0^1^
~i^

Sample Condition:

Location:

<Epn
Walk In #2

Temp (°C)
H.v tQ\

/TM588

Received by:

Name:

£>CA.C^A^/I/I

Date/Time

Zod- iy
MO^



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

www.mvtl.com

MEMBER

ACIL
CASE NARRATIVE - AMENDED 29 JAN 19 (REPORTING)

MVTL Lab Reference No/SDG:
Client:
Location:

Project Identification:

MVTL Laboratory Identifications:

Page 1 of 2

201882-2619
Montana Dakota Utilities

MDU Heskett
CCR Oct 2018
18-W3261 through 18-W3267

MDU Sample Identification

33
3-90

Dup2
2-90

104
80R
105
FB2

MVTL Laboratory #

18-W3261

No sample

18-W3262

18-W3263

18-W3264

18-W3265

18-W3266

18-W3267

I. RECEIPT

• All samples were received at the laboratory on 4 Oct 18 at 1307.

• Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.

• Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 3.1°C.

• All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

• No other exceptions on sample receipt were encountered on this sample set unless noted here.

II. HOLDING TIMES

• With the exception of pH, all holding times were met for both preparation and analysis unless noted

here.

III. METHODS

• Approved methodology was followed for all sample analyses.

IV. ANALYSIS

• All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory

fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

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

minimize the effects of sample matrix.

ivlv 1L gual'amees me accuracy 01 me analysis done on me sample suDmmea lor testing, it is not possible tor MV 1L 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. ~ 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
1201 Lincoln Hwy. ~ Nevada, IA 50201 -800-362-0855 ~ Fax 515-382-3885

•www.mvtl.com

MEMBER

ACIL
CASE NARRATIVE - AMENDED 29 JAN 19 (REPORTING)

MVTL Lab Reference No/SDG:
Client:
Location:

Project Identification:
MVTL Laboratory Identifications:

Page 2 of 2

201882-2619
Montana Dakota Utilities

MDU Heskett
CCR Oct 2018
18-W3261 through 18-W3267

V.

o For some analytes, the reported results were elevated due to instrument performance at the

lower limit of quantitation (LLOQ).

REPORTING
Per email dated 21 Jan 19 from Terri Olson with Barr, the reports were amended to report only

Appendix III parameters on one report and only Appendix IV parameters on a separate report.

All laboratory data has been approved by MVTL Laboratories.

CP^M^ C^}SIGNED: DATE: 2"T7^n \c\

Claudette Carroll - MVTL Bismarck Laboratory Manager

l>?.'VTL.guara""^s the •":curacy °fthe anaiysi5 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 ofclients,'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



CIaudette Carroll

From: Terri A. Olson <T01son@barr.com>

Sent: Monday, January 21, 2019 12:15 PM
To: Claudette Carroll

Cc: 'Marshall, Samantha'; Stephanie A. Theriault

Subject: Re: Reports revisions

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Claudette,

We haven't emailed in a while, hope you're having a good new year.

For the two Heskett CCR reports (201882-2588 and 201882-2619), we will need the Appendix III and Appendix IV CCR

analytes split into two reports. The field parameters (pH, temperature, conductivity) can be reported in only the

Appendix III report or you can include in both.

• Appendix III - see 201882-0637 for example
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Fluoride is in both lists so OK to have just in Appendix III since we wouldn't report Appendix IV only

We have discussed the report split with Sam at MDU and she was OK with it. I have copied her on this email. We need

ASAP as our report is due at the end of this month.

Let me know if you have any questions.

Thank-you,

Terri A. Olson



Senior Data Quality Specialist
Minneapolis, MN office: 952.842.3578
T01son@barr.com

www.barr.com

yespuTcefut, naturally.
ISKSRi

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.
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Quality Control Report - Amended 29 Jan 19
Lab IDs: 18-W3261 to 18-W3267 Project: MDU Heskett

Page: 1 of 1

Work Order: 2018 82-2619

<Ynalyte

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
0.50

100
100

LCS
Rec

%
108
108

102

100
100

98
100

94
101

LCS
% Rec
Limits

80-120
80-120

80-120

80-120
80-120

90-110
90-110

80-120
80-120

Matrix
Spike
Amt

2.00

500

30.0

0.500
0.500

500
100

Matrix
Spike
ID

18-W3264

18W3252q

18-W3275

18-W3274
18-W3261

18-W3252
18-W3267

Matrix

Spike
Orig
Result

0.96

240

9.4

< 0.1

0.19

735
<5

Matrix
Spike
Result

.2.82

705

40.5

0.58
0.65

1250
97.4

Matrix

Spike
Rec
%

93

93

104

116
92

103
97

Matrix

Spike
% Rec
Limits

75-125

75-125

80-120

80-120
80-120

80-120
80-120

MSD/
Dup
Orig
Result

2.82

705

40.5

0.58
0.65

8.2

7.8

7.0

1250
97.4

< 10

MSD/
Dup
Result

2.93

715

43.3

0.58
0.65

8.2

7.9

7.1

1210
101

< 10

MSD
Rec
%

98

95

113

116
92

95
101

MSD/
Dup
RPD

3.8

1.4

6.7

0.0

0.0

0.0

1.3

1.4

3.3

3.6

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

<1
<1

<1
<1

< 0.1

<0.1

<5
<5

< 10

! Data reported based on acceptance criteria of Absolute Difference of ± 3 mg/L.

Approved by:
(:/ ("t^[

^t\.~]^n /'I



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: 1 of 7

Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 33

Event and Year: Fall 2018

Report Date: 30 Oct 18
Lab Number: 18-W3261
Work Order ft: 82-2619

Account tt: 002800
Date Sampled: 3 Oct 18 11:55
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 3.1C ROI

pH - Field

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

As Received
Result

6.48
* 6.9

9.02
5136
0.19
3740
11.7
5290
438
< 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

3
4
3
3
4

10
17

5
12

8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

11:55
17:00
11:55
11:55
17:00
12:43
14:07
8:20

15:28
12:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EV
svs
BMB
sz

* Holding time exceeded

^c
Approved by: Q.^MT^ K. 0^^ 2^1^^ lcl

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 t( ND-00016

iviv ii. guaramccs me accuracy 01 tne analysis uone on me sample sucmitted tor 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 ofdients.'and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: Dup2

Event and Year: Fall 2018

Page: 2 of 7

Report Date: 30 Oct 18
Lab Number: 18-W3262
Work Order tt: 82-2619

Account ft: 002800
Date Sampled: 3 Oct 18
Date Received: 4 Oct 18 13:07

Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 3.1C ROI

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

As Received
Result

* 7.0

0.25
4460
374
7280
355
< 0.5 @

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

4 Oct 18
4 Oct 18

10 Oct 18
17 Oct 18
5 Oct 18

12 Oct 18
8 Oct 18

17
17
12
14

8
15
12

00
00
43
07
20
28
49

Analyst

svs
svs
EV
EV
svs
BMB
sz

* Holding time exceeded

^c
Approved by: 0?^^.^ K.Ca^^ 2 ^ 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;
@ = Due to sample matrix ft = Due to concentrafcion of ofcher analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND ft ND-00016

^WTL^ua^antees the accuracy of the analysis done on the sample submitted for testing. It is not possible forMVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions afiecting 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 confidentiaTpropertyofclienisandau^
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 2-90

Event and Year: Fall 2018

Report Date: 30 Oct 18
Lab Number: 18-W3263
Work Order tt: 82-2619

Account #: 002800
Date Sampled: 3 Oct 18 13:12
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 3.1C ROI

As Received
Result

Method
RL

Method
Reference

Date
Analyzed Analyst

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

6.87
* 7.3

7.59
7292
1.00
5030
70.3
7970
452
< 0.5 0

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

NA
0.1

NA
1
0.10
5.00
1.0

10
1.0

0.10

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

3
4
3
3
4

10
17

5
12

8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

13
17
13
13
17
12
14

8
15
12

12
00
12
12
00
43
07
20
28
49

JSM
svs
JSM
JSM
svs
EV
EV
svs
BMB
sz

* Holding time exceeded

<^

Approved by: Cj2W-(.^<L K. G^rt^ Z--f^ 'r/

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

CERTIFICATION; ND ft ND-00016

^l.'V.TL^aran!e^s-?e_a.<i>:ura<:y^fthe analysis d°ne, °',I.ltIe samp.Ie 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 ofclients,'andauthorimtionfor
publication of statements, conclusions or exh-acts from or regarding our reports is resen'ed pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 104

Event and Year: Fall 2018

Page: 4 of 7

Report Date: 30 Oct 18
Lab Number: 18-W3264
Work Order #: 82-2619

Account ft: 002800
Date Sampled: 4 Oct 18 10:35
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services

PO tt: 169846 OP

Temp at Receipt: 3.1C

pH - Field

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

As Received
Result

6.85
* 7.2

8.44

13818
0.51
11000
99.0
18000
422
0.96

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

4
4
4
4
4

10
17

5
12

8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

10:35
17:00
10:35
10:35
17:00
12:43
14:07
8:20

15:28
12:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EV
svs
BMB
sz

* Holding time exceeded

re

Approved by: 0?^^ K.O^rf^ 2 ^ ^/v ^

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL Method Reporting Limit

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

CERTIFICATION; ND d ND-00016

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 8 OR

Event and Year: Fall 2018

Report Date: 30 Oct 18
Lab Number: 18-W3265
Work Order ft: 82-2619
Account #: 002800
Date Sampled: 4 Oct 18 9:10
Date Received: 4 Oct 18 13:07

Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 3.1C

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

As Received
Result

6.98
* 7.4

8.27
5610
0.28
3590
165
5660
252
< 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

4
4
4
4
4

10
17

5
12

8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

9
17

9
9

17
14
14

8
15
12

10
00
10
10
00
28
07
20
28
49

Analyst

JSM
svs
JSM
JSM
svs
EV
EV
svs
BMB
sz

* Holding time exceeded

^'<-

Approved by: Q.CW^ K.Gi^^ Z^l^^ll

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 ND-00016

MV l L guarantees me accuracy or me analysis done on the sample submitted tor 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 afFectmg the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: 105

Event and Year: Fall 2018

Page: 6 of 7

Report Date: 30 Oct 18
Lab Number: 18-W3266
Work Order #: 82-2619

Account #: 002800
Date Sampled: 3 Oct 18 14:40
Date Received: 4 Oct 18 13:07

Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 3.1C

pH - Field

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

As Received
Result

6.66
* 7.1

8.51
6662
0.25
4340
384
7320
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

3
4
3
3
4

10
17

5
12

8

Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct

18
18
18
18
18
18
18
18
18
18

14:40
17:00
14:40
14:40
17:00
14:28
14:07
8:20

15:28
12:49

Analyst

JSM
svs
JSM
JSM
svs
EV
EV
svs
BMB
sz

Holding time exceeded

/-:'

-^-?
Approved by: Q?^^. ^. O^r^ -7^ ^ ^ 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 analyfces

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

MV IL guaramees me accuracy ol me analysis aone on me sample suomitted tar 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 aflecting 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.
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Amended 29 Jan 19 (App III/App IV) - CCR

Samantha Marshall
Montana Dakota Utilities

5181 Southgate Dr
Billings MT 59102

Project Name: MDU Heskett

Sample Description: FB2

Event and Year: Fall 2018

Report Date: 30 Oct 18
Lab Number: 18-W3267
Work Order #: 82-2619

Account tt: 002800
Date Sampled: 4 Oct 18
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services

PO ft: 169846 OP

Temp at Receipt: 3.1C

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

4 Oct 18
4 Oct 18

10 Oct 18
17 Oct 18
5 Oct 18

12 Oct 18
8 Oct 18

17:00
17:00
14:28
14:07
8:20

15:28
12:49

Analyst

svs
svs
EV
EV
svs
BMB
sz

Holding time exceeded

Approved by: Cj).(,^U^ K. G^rf^

^
Z^T^ ^

Ctaudette 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

ivi v ii. guarantees me accuracy oi me analysis aone on me sample submined tor testing, it is not possible tor MVlLto 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 authorization for
publication of statements, conclusions or extracts from or regarding our reports is resenred pending our written approval.
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October 26, 2018

Montana Dakota Utilities
Attn: Samantha Marshall
400 N. 4th St.

Bismarck,ND 58501

RE: Groundwater Sampling Event - MDU Heskett Ash Site

Dear Ms. Marshall:

From October 1-4, 2018, MVTL Laboratories' Field Services division collected

groundwater samples at the MDU Heskett site near Mandan, ND for the Heskett CCR

and NDDH analysis.

All wells were located and were found to be in generally good condition. All

wells were purged and sampled using a dedicated bladder pump and BARR's SOP for
low flow purging and sampling. Well 3-90 had an insufficient volume of water so no

sample could be collected. 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 (800) 279-6885.

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 wiil 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 ofcHeats, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



3MVTE MVTL Laboratories Inc.
FIELD DATA REPORT

wo# 82-2588

82-2619

82-2618

MDU Heskett
GROUNDWATER SAMPLING

Attn: Samantha Marshall
400 N. 4th St
Bismarck, ND 58501
701-222-7829

WELL
ID

2-90

3-90

13

33

70

80R

44R

101

102

103

104

105

1-90

PURGE
DATE

3-0ct-18

NA

1-0ct-18

3-0ct-18

2-0ct-18

4-0ct-18

1-0ct-18

2-0ct-18

2-0ct-18

1-0ct-18

4-0ct-18

4-0ct-18

4-0ct-18

START
PURGE

TIME

12:32

NA

8:15

10:45

10:25

8:30

13:45

11:37

8:50

12:40

9:55

13:40

11:10

SAMPLE
DATE

3-0ct-18

3-0ct-18

1-0ct-18

3-0ct-18

2-0ct-18

4-0ct-18

1-0ct-18

2-0ct-18

2-0ct-18

1-0ct-18

4-0ct-18

4-0ct-18

4-0ct-18

TIME
OF

SAMPLE

13:12

12:20

9:05

11:55

11:05

9:10

14:35

13:02

9:30

13:20

10:35

14:40

11:50

WATER
LEVEL
START

22.18

3elow Purnf

30.74

42.37

22.07

14.76

27.25

37.35

18.80

32.64

14.34

13.10

12.01

WATER
LEVEL

END

3elow Pumf

NA

32.76

43.38

24.58

15.02

27.37

40.86

20.08

35.02

14.63

13.38

12.15

VOLUME
REMOVED (mL

4000.0

NA

5000.0

7000.0

4000.0

4000.0

5000.0

8500.0

4000.0

4000.0

4000.00

6000.0

4000.0

SAMPLE
METHOD

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

Bladder

TEMP
(°C)

7.59

NA

8.90

9.02

9.79

8.27

9.21

11.87

9/02

9.17

8.44

8.51

9.71

EC

7292

NA

9887

5136

3704

5610

8937

4695

9098

4960

13818

6662

9592

pH

6.87

NA

6.93

6.48

6.91

6.98

6.52

6.62

6.77

6.67

6.85

6.66

6.74

Turbidity
NTU

0.56

NA

4.37

3.02

0.44

0.81

3.25

4.77

1.46

1.23

1.04

2.91

0.98

SAMPLE
APPEARANCE
OR COMMENT

clear

Insufficient volume

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

NR = Not Recorded on Field Sheet NA = Not Applicable

Page 1 of 1



Site: MDUHeskett

MVTL Calibration Worksheet

Technician: J.

Instrument

(Circle One):
#2 650 MDS 04H14736

Date;,: ^ ^ /6 Time:

Pre Site Calibration

lozo

pH

Buffer?

Buffer 10

Buffer 4

Conductivity

Buffer 1413

ORP

231 mV @ 25C

DO

Temp °C Pre Cal Post Cal Post Cal Range mv

i^
i^,5^-

(S.^l

J>cf'l

i-G.05

^f.Ofo

^-,(50

t0 ^60

UtOO

?6,^ f5&fc

_lU^_ •ZAW
i^^r\ i!-?A,

>T7%

[O.^r i^w

.m-
-L4<-?.o

l0^-\-

6.95-7.05

9.95-10.05

4.95-5.05

±10%

~tz.o
-Z60^

^2,. I

mv Range +/-

50

0 +/- 50

-180+/-50

180+/-50

Check

Buffer 5000

±10 mV

Barometric Pressure (mm Hg)

mg/L 1-^0. Ofc

Date: ^0^^ Time: 06ZS

pH

Buffer 7

Buffer 10

Buffer 4

Conductivity

Buffer 1413

ORP

231 mV @ 25C

DO

Temp °C Pre Cal Post Cal
mv Range +/-

R-^3
i^SC.

~Y3^J

~IW
10.Q5
~^w

^C30

io,oo

^oo

•M.o'i i^fz-

-i27iH wu
^^~ iohZ%

_dH_

-2^o

\z.\z

Post Cal Range

6.95-7.05

9.95-10.05

4.95-5.05

±10%

mv

-Zl^

-i(nt-f

^l.c

Buffer 5000

50

0 +/- 50

-180+/-50

180+/-50

Check

^ ^
±10 mV

Barometric Pressure (mm Hg)

mg/L 7^1 ^l

#3556MPS12E102056

Post Site Ch<

Time: /S'^0

pH

Buffer 7

Conductivity

Buffer 5000

Temp "C

n/c.

^^7-

Time: ? ZO'0

PH

Buffer 7

Conductivity

Buffer 5000

Temp °c

ct

Reading

~z^~

f!^

Reading



MVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018

Sample ID: ^3_
2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: |£^

Weather Conditions: Temp: ^S°F Wind: hJ @ (Q-\^? Precip: Sunny / Partly Cloudy(f6lo5BS>

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes

s§s

Yes

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

(&0>1
No

No

No

s
~s

Npt-VTSHaJS

2"

-3^F~

7W
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

Z?^> No
Yes <SS>

5 0^ If?

Yes Cfifl^
•-5^ CO

Control Settings

Purge:!

Recover: |

PSI:|

Time Purging Began: |

Time Purged Dry: |

Time of Sampling:!

^ sec.

S*S sec.
'Jo'

WS €Bpm
am/pm

1LS S <?>m

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

MQ
~Uzo~

HHO
If^S
/f^0

7IS5'

Temp
(°C)

,&fcZ..

^,~^
-&Bo-

&T2-
@<°n
ei,oi.

Spec.

Cond.

±5%

S-'^S

^ no
^n^
^m
ST^z"

^l3(^

PH
±0.1

~^w
&,<I
fc,sr
LH€>
fe,^6
k.HB

Field
DO

(mg/L)
±10%

5,5-0

2»?©
2.(-^
i .o-S

l.c^
^T^^^^^^

Measurements
ORP
(mV)

±20 mV

to..'"1

/I7T
^.&
-io^
zo. z

Tfc^T

Turbidity
(NTU)
±10%

~w^~
-ZoS
3,o^-

3,<3£
~3Tl

•5.QZ

Water

Level (ft)
0.25ft

^iZOb
H3.(^
^3.31
^2^
q\ZO

-&f5^cr

Pumping
Rate

ml/min

fGO.o
{ffO.Q

(e-sy.-o

fcwo
ieo.Q

(OO.Q

mL
Removed

?QO^
'3W.O

Z.d00.0

S^so.-o

^J'.c'

•says

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

Oe^
Cfs^
"CQ^
cL^

~u^
tU^

Stabilized: No

Comments:

Total Volume Removed: <^-£Q3,'£> mL



^MVTL Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018
Sample ID: ^-^D"

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal:

Weather Conditions: Temp: Wind: @ Precip: Sunny / Partly Cloudy / Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?!
GroutSeal Intact?!

Repairs Necessary:

Yes
~dP~

Yes

<N^?
No

No

No (N-ofrVisltife

Casing Diameter:!

Water Level Before Purge: |

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

Measurement Method:

2"

Wa^ \a^A he i^-^ ft
-h» ^ ^ p>yw

2^112- ft
ft

Electric Water Level Indicator

Purging Method:

Sampling Method:
Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Bladder

<^f^> No
Yes i^Vty

Control Settings

Purge:!

Recover: |

PSI:|

s-
T^
-20

sec.

sec.

Purge Date:

Well Purged Dry?

Sample Date:

Yes No
-3 Oo-^l^

Time Purging Began:

Time Purged Dry:

Time of Sampling:

am/pm

am/pm

12 20 am^gfip

Bottle
List:

"ti-Raw- -&QOm. ~2^0TTri~S

Field Measurements
Stabilization

(3 consecutive)

Description:

Clarity, Color, Odor, Ect

Comments:

Tr

Total Volume Removed:

•^ p^y.^ ^i^ ^ :-^urfi<^ v^bx^- J1 ^4^ 4^ pi^^ j^4fer?

ps Sa^k to ^

mL

rteul4\



Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018
Sample ID: ^?n

2616 E. BroadwayAve, Bismarck, ND

Phone: (701) 258-9720

Sampling Personal:
'^

ev-^.
~v

Weather Conditions: Temp: ii5^_ Wind: U @ ^-(^ Precip: Sunny / Partly Cloudy /IQSudy>

Well Information
Well Locked?

Well Labeled?

Casing Straight?
Grout Seal Intact?

Repairs Necessary:

Yes ?i)
No

No

Yes No

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

ZTL.W

zz^T ft

^to^ ^^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

re^? No

Yes d9S>

? Oo-^7 €>

Yes (SP
^ ^'^^

Control Settings

Purge:!

Recover: |

PSI:|

Time Purging Began: |

Time Purged Dry:]

Time of Sampling:]

sec.

S^, sec.

10

f 2.3 ^_ am^ptHji
am/pm

t'Jii. arn/^E

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

|Z3 "I-

IzM^
-17- H~^

f2SZ
Tz^-q-
^•loz-

(3o"h
tSK

Temp
(°C)

T-.M
~mr
-7^T
-T^<~

^.n
_3^-2-_

^<TL
T^-

Spec.

Cond.

±5%
~w^~
-??oZ-
-?-?<><:

w^
-l9el1-

7ZO?(
-72. %>
-^zc?z.

_pH_

±0.1

^1
L^O
4,g6
^.^
^^-
L€T-
<o> &9-
~u^=~

Field
DO^

(mg/L)
±10%

fc.2^
-c^~
^.^T-
HMe\
H^"{
~5^T
~HW
~^0^~

VIeasurements
ORP
(mV)

±20 mV

^J.3
/?2,"f
!(a6.0

Sf^1^\
1^5.'2|
/feZ^|
f&Q.h
mG\

Turbidity
(NTU)
±10%

~^-i'

~v^~
2(^
h ^
0^6
0.^0

0.^
Q^b

Water

Level (ft)
0.25ft

fe^-t.p.**}

Sd^tsS^
T-F-

SP
JIE

@9

.s-

Pumping
Rate

ml/min

fW.'O'

/<X),0

tco.o

feo.o

JGO.Q

IOO.Q
(CO:^

W.O

mL

Removed

^0.0
Stoo
^£^.0

Coao.
S'sO.O

S>^,,£?

w,e_
<S03,€>

Description:

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

~~^^
eis^

cu^
cCe^
Cdas^

^^
Cl^^
Cfca^

'ilized: ^esj,Stabilized No

Comments:

Total Volume Removed: i-fW,0

gP'^/o^ ?V^
mL



^MVTF.

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Field Datasheet
Groundwater Assessment

Company:

Event:

Sample ID:

Sampling Personal:

JO

MDU Heskett

~JT

J<i.

Fall 2018

JL

•̂y

Weather Conditions: Temp: :S^F Wind: ^ ^- (0 Precip: Sunny/(pa?tly Cloudy/Cloudy

Well Information
Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?]

Repairs Necessary:

Yes ^>
<^§ No

^ No Not Visible

Casing Diameter:

Water Level Before Purge:

Depth to Top of Pump:

Water Level After Sample:

Measurement Method:

2"

N<3-f ^t

lti^ "ft

Electric Water Level Indicator

Purging Method:
Sampling Method:

Dedicated Equip?:
Duplicate Sample?:

Duplicate Sample ID:

Sampling Information
Bladder

Bladder

cY-e§> No

Yes <So-

Control Settings

Purge:!

Recover: ]

PSI:|

-s_'?$'

-7^0

sec.

sec.

Purge Date:

Well Purged Dry?

Sample Date:

^ ^ i^/g
Yes

ICW^

Time Purging Began:

Time Purged Dry:

Time of Sampling:

5T-S ^SrrBfpm

am/pm
~^J5 dHlffpm

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

iooO
toza
iOZ^
WJo^

io3S

Temp
(°C)

~^v
^."?z-

&^.^-
~TO^-
"IF^-T

Spec.

Cond.

±5%

i^bi
Ts^-H
l^iSZ T-
WT^
T^ifc

PH
±0.1

b.°i3

^'6^
~L&^
fc.Bfc

"fc^S"

Field
~DO^

(mg/L)
±10%

~^lg~

h^
77?5-
TT°)
f.LT-

Measurements
ORP
(mV)

±20 mV

•z-N.6

^T8--?-l
^~n-c\

Z^5C\
a2.r},&\

Turbidity
(NTU)
±10%

T.fc?-
-e.c?2-

{.{^~

Tc^
/.OH

Water
Level (ft)

0.25ft

HSb
/^u.
]^s
lt/,-^
!^,fc"?-

Pumping
Rate

ml/min

JOO.O
jCO.O
ICO.Q
(0^
ios.^

mL

Removed

^^o"
%6QO<Q_

S^.o
^•GO.O

'S'^0,0

Description:

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

c(^
c^
C(^
fdsa-i^-

CL^.

Stabilized: /^es/ No Total Volume Removed: 1,6^.0 mL

Comments:



'MVTC Field Datasheet
Groundwater Assessment

Company: MDU Heskett

Event: Fall 2018
Sample ID: @0^.

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: J'^-J ^

Weather Conditions: Temp: ~Z^F~ Wind: S--/0 Precip:_Sunny / 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"

H^L»

ft
57^2^ 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

cY6p> No
Yes

^ o.i- ,6
Yes ^NfsP

1 0-fJW

Control Settings

Purge:]

Recover: |

PSI:|

Time Purging Began:

Time Purged Dry: |

Time of Sampling:]

S" sec.

-'$ sec.

zo

(^6?<^ c^Wpm
am/pm

Cp\ ID e^mfym

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

~0f^~
06^ S
0<s)00

o°)oS

£P)(0

Temp
(°C)

-MZ-
^. ft^
~^u^
-^^2-

%,2^

Spec.

Cond.

±5%

3TSY
^10
•Sfoo6
st76
^(,10

PH
±0.1

-bf^
6/?<b

~b~Gf\

^,cl°\

^A^

Field
DO

(mg/L)
±10%

t-f^'s\

2<^
<z^i3

2,-LG

"272CT

Measurements
ORP
(mV)

±20 mV

^fe.°)

23Z.3
•2-2^'g

Z2?^
"2-^,^

Turbidity
(NTU)
±10%

-3.^

^76
~o7W
0,^

~O^T

Water

Level (ft)
0.25ft

1^,0^
"T^o"

/•</c5D

K^
K.02-

Pumping
Rate

ml/min

Uyso
i^.a

roo.o

tw.o
fOL>.0

mL
Removed

%o-c?

wo.o
ScO, o

?cS.O

•'5^0.0

Description:

Clarity, Color, Odor, Ect.

Clear, Slightly Turbid, Turbid

~CJ^
c.L.^
cle^

cu^
Ct^

Stabilized:^e?No Total Volume Removed: ^, (?o0 ^ mL

Comments:



MVTL Field Datasheet
Groundwater Assessment

Company: IV1DU Heskett

Event: Fall 2018
Sample ID: IDS

2616 E. BroadwayAve, Bismarck, ND

Phone:(701)258-9720

Sampling Personal: Jay—, tc^i-^
Weather Conditions: Temp: "^F" Wind: /<.

j^-ZO Precip: Sunny / Partly Cloudy<^loudy^

Well Information

Well Locked?!

Well Labeled?!

Casing Straight?]
GroutSeal Intact?!

Repairs Necessary:

Yes

~̂w
Casing Diameter:

Water Level Before

Depth to Top of

Purge:

Pump:

Water Level After Sample:

Measurement Method:

^9>
No

No

No Not Visible

2"

J3,/(^

ii30
Electric Water Level Indicator

ft

ft
ft

Purging Method:

Sampling Method:

Dedicated Equip?:

Duplicate Sample?:

Duplicate Sample ID:

Sampling Information

Bladder

Bladder

No

No
"zr

Control Settings

Purge:!

Recover: I

PSI:|

-2:

Ẑo

sec.

sec.

Purge Date:

Well Purged Dry?
Sample Date:

•?a-/F/6

Yes ^? ^fl^

Time Purging Began:
Time Purged Dry:

Time of Sampling:

1^C3
am/pm

i '-tti0 am/psa

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

W5
-i^o<~

f4f0
1^rS~
jqz^
i4^S
1M'SO

~HW
~\^0

Temp
(°C)

&.^2-

•^.n

'7.cl&

^Zo
'7<e)6

&.'?'>

^^c.
~wuv
«,^l

Spec.

Cond.

±5%

s-^T
•s^
6^c\
6U(o
(o2.a^_

G^S
iIT6T
fc'(p31
fc(^Z

PH
±0.1

fc>^(o
-b7W
fc,-H
fc,(.°l
k^c\
fc^6
^1-
fcl(,&
(?iG^

Field
DO

(mg/L)
±10%

z.T^

Ts°T
~TM~
1.LO
7,5<
/,<?z

/,3l
77^
Tv-T

Measurements
ORP
(mV)

±20 mV

Z?^i
•2-; 2-3

2L(?.ci
•Zli.-f-

21?.'S
212.0

ZK,-^

•2-\0,0

2Jc?, (

Turbidity
(NTU)
±10%

Z.2G\

z^~[^
2^S
2.5fc
37or
2.^2.

"SiOO

27TT

Water
Level (ft)

0.25ft

fS,VW
13,3^
"13.W

; 3, ^2-

B^f
(3^2-

\\H^
TiT^r
,3^

Pumping
Rate

ml/min

•fQO.Q

(OO.-o

[00,0
fissa-0

JOO.G
loo. o

(co. o

{CO. 0

.100.0

mL

Removed

^SO.-Q

Zooo.o

^OQ.O
Sct?,o

s^.<?

SoO.o

S'w.c?

'Ss^/v

'S'09,0

Description:

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

^^-
c.^
cu^^
c^
cM^-
Ci^.

c<^
Cie^
C(^

Stabilized: No Total Volume Removed: ^-,,060,0 mL

Comments:



rM\
Laboratories, Inc.
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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. Wastes contained in 
the CCR unit primarily consist of 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 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 2017 monitoring event, 
along with historical data, to demonstrate if the identified SSIs are the results of a source other than the 
CCR unit or due to an error in sampling, analysis, or statistical evaluation, natural variation in groundwater 
quality. 
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2.0 October 2017 SSIs 
Sampling for the first detection monitoring event was conducted on October 4 and 5, 2017. Four potential 
SSIs over background were identified: pH at MW-80R, chloride at MW-105, and sulfate and total dissolved 
solids (TDS) at MW-104 (additional details provided in Table 1). These potential SSIs were verified by 
additional samples collected on January 22, 2018.  

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 SSIs, including: 

 Elevated water quality parameters in pre-landfill groundwater monitoring data; 
 Proximity to nearby roadway surface water runoff ditches; and  
 Site-specific geologic conditions. 

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

 Charge balance error calculation; 
 Evaluation of statistical methods; 
 Comparison with leaching tests of ash materials; 
 Comparison with historical (pre-landfill) groundwater data; and 
 Analysis of potential spatial trends. 

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 for all SSIs (pH at MW-80R, chloride at MW-105; 
and sulfate and TDS at MW-104) over background were successful for the October 2017 detection 
monitoring event as discussed in the following sections.  

3.1 pH at MW-80R 
Quality and accuracy of field sampling and analysis procedures were reviewed as a potential alternative 
source of elevated pH in groundwater at MW-80R.  

3.1.1 Instrument Accuracy 
Initially pH was identified as an SSI in MW-80R (7.10 standard units or SU) due to an exceedance of the 
upper control limit by the cumulative sum. Upon further review of the pH data, it was determined that the 
values recorded in the field were reported beyond the level of accuracy of the instrument. Accuracy of the 
field pH meter, as provided by the manufacturer (YSI; Appendix A), is ±0.2 SU. However, pH was reported 
in the field down to the hundredth (0.01), over an order of magnitude lower than the level of accuracy 
achievable by the instrument. If the pH values collected at the Site were rounded to the nearest tenth 
(0.1), more consistent with the instrument’s accuracy, no SSIs were observed (Figure 2). Therefore, based 
on an error in reporting, a successful demonstration of an alternative source exists for this SSI. It is 
recommended that pH values are reported to the nearest tenth, consistent with the instrument’s level of 
accuracy, for future monitoring events.  

3.2 Chloride at MW-105 
Comparisons of CCR ash Synthetic Precipitation Leaching Procedure (SPLP method; EPA Method 1312) 
results as well as historical (pre-landfill) data were conducted to evaluate potential alternative sources of 
elevated chloride in groundwater at MW-105.  

3.2.1 Comparison with Ash Data 
Ash samples collected in 2011 (Appendix B) from various locations across the Site were analyzed using the 
SPLP method to assess ash as a potential source of water quality changes in downgradient wells. The SPLP 
method consists of mixing the ash with mildly acidic water in the laboratory to simulate the effect of 
atmospheric water (i.e., precipitation) infiltrating through the CCR unit and generating leachate.  

The hypothesis that we tested is that if the leachate (represented by the SPLP results) was affecting 
downgradient groundwater quality near MW-105, then both the groundwater and SPLP results should 
appear to be geochemically similar. If the comparison of the two types of water samples indicate that they 
are geochemically dissimilar, this indicates that a source “other than the CCR unit” is responsible for the 
SSI and the alternative source demonstration is successful. The SPLP results along with the October 2017 
chloride concentrations for MW-105 are shown on Table 2.  

 



 

 

 
 4  

 

3.2.1.1 Chloride Concentrations 
The October 2017 chloride concentration in MW-105 was measured at 346 milligrams per liter (mg/L), 
which is several times higher than the SPLP results, which ranged from 2 mg/L to 66 mg/L. At the same 
time, the other major cation and anion concentrations, such as sodium, calcium, potassium, sulfate, and 
TDS, are lower at MW-105 than in the SPLP results. If there were a release from the CCR unit, the relative 
concentrations of the major ions in MW-105 should be similar to the proportions of these same ions 
observed in the SPLP results from the CCR unit. Due to differences in residence times and source waters, 
actual concentrations differ between groundwater and experimental leachates, but these concentrations 
should be present in similar proportions if leaching of the ash is a major source of chloride to MW-105. 
The dissimilar proportion of major ions in MW-105 to the SPLP results support the conclusion that the SSI 
from MW-105 is due to a “source other than the CCR unit.” 

3.2.1.2 Major Ion Comparisons  
In order to test the hypothesis that the water quality at MW-105 is different from that expected from the 
CCR unit, Piper and Stiff diagrams were used to visually compare the SPLP results and the measured 
groundwater quality at the Site (Figures 3 and 4, respectively). 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. Stiff 
diagrams represent major ion water chemistry as geometric shapes whose vertices are proportional to the 
geochemical composition of the water. Both of these methods allow a means to identify or “fingerprint” 
each water sample by their common characteristics to assess which types of water are similar or dissimilar 
to potential CCR sources or non-source water types (Hensel and Hirsch, 2002).  

In the Piper diagram (Figure 3), the downgradient water quality (and of particular interest, at MW-105) 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 (MW-105) and the SPLP results is the 
dominant cation concentration (calcium and magnesium vs. sodium). Because MW-105 is clustered with 
the upgradient wells rather than near the SPLP results, it indicates that the water chemistry at MW-105 is 
more similar to upgradient groundwater than a potential release from the CCR unit. 

The Stiff diagrams (Figure 4) also support the hypothesis that the SSI at MW-105 is a “source other than 
the CCR unit” because of the difference in water chemistry between the SPLP results and MW-105. For 
example, a major ion in MW-105 is chloride which is generally minor in the SPLP leachate. This finding is 
consistent with the conclusion of Section 3.2.1.1 above. In addition, the SPLP results are relatively higher in 
potassium and sulfate, while MW-105 is generally lower with respect to these ions. Due to the high sulfate 
concentration at each location, relative to the other ions, a modified scale was used for sulfate (10% scale) 
on Figure 4 for ease of comparison. 

While there is some variation among the SPLP sample results that appears related to the type of ash, the 
variants (e.g., bottom ash) that mostly resemble the major ions from MW-105 are proportionately lower 
than in MW-105 indicating that the bottom ash variant would be unlikely to cause a significant change in 
water quality at MW-105. This is because the source ash must be a higher concentration than those found 
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in downgradient groundwater in order for there to be evidence of a release. These additional lines of 
evidence also support the conclusion that the SSI from MW-105 is due to a “source other than the CCR 
unit.” 

3.2.2 Comparison to Upgradient Water Quality 
The results shown on Figures 3 and 4 indicate that the result at MW-105 appears most similar to the 
results from the upgradient wells. Samples from these upgradient wells are generally lower in sulfate and 
potassium while being higher in chloride than the SPLP results suggest are present in the CCR unit. 

Therefore, these results suggest that the SSI at MW-105 is due to a “source other than the CCR unit” and 
may be the result of upgradient conditions.  

3.2.3  Comparisons with Historical Data 
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 C)) were 
included in the 1989 Special Use Disposal Site Permit Application (Permit Application, MDU, 1989; 
Appendix D). Chloride concentrations in these groundwater samples were measured as high as 558 mg/L 
(Well 44, 11/21/1986), indicating that high chloride concentrations at the Site pre-date construction of the 
CCR unit. The historical (pre-landfill) chloride concentrations are also reported in the Permit Application 
included in Appendix D. 

Due to the similarly high concentrations of chloride in groundwater prior to the construction of the CCR 
unit and the lack of similarity with the ash SPLP data, the SSI for chloride at MW-105 is due to a source 
other than the CCR unit. 

3.3 Sulfate and TDS at MW-104 
Review of regional geologic information and comparisons to historical (pre-landfill) field and laboratory 
data were conducted to evaluate a potential alternate source of elevated sulfate and TDS at MW-104.  

As previously noted, TDS is a measurement of all parameters dissolved in a water sample. In samples 
where a particular ion comprises a significant weight percentage of dissolved solids, the concentration of 
that ion and TDS are often correlated. Data for MW-104 supports this correlation, where sulfate accounts 
for a large proportion of TDS, and thus the SSIs for these two parameters are likely related. 

3.3.1 Comparisons with Historical Data  
The groundwater quality data from MW-104 was compared to data collected from historical wells 
sampled in 1986, prior to construction of the CCR unit (Appendix D).  

Analyses of groundwater samples collected prior to construction of the CCR unit included in the Permit 
Application notes that high TDS was observed at the Site (Appendix D). Maximum TDS and sulfate 
concentrations reported in 1986 were 14,917mg/L and 11,632 mg/L, respectively, in Well 60 
(approximately 700 feet southwest of MW-104), with similar concentrations observed two years later 
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(Table 3). Sulfate and TDS concentrations reported in October 2017 were 10,200 mg/L and 15,400 mg/L, 
respectively, in MW-104 which are similar to historic concentrations at Well 60. Figure 5 and 6 show the 
range of sulfate and TDS concentrations, respectively, across the Site, including recent and historical 
monitoring well data. 

3.3.2 Geologic and Hydrogeologic Variability 
The Tertiary (Paleocene) Cannonball Formation underlies the Site and a large portion of eastern Morton 
County. Based on lithologies and bivalve assemblages, the depositional environment of the Cannonball 
Formation is a barrier island complex that included lagoonal, beach, and offshore environments 
(Lindholm, 1983). Lithologic and geophysical logs for the Site indicate that the uppermost 100 feet of the 
subsurface materials lie within the Cannonball Formation (MDU, 1989). 

The dominant lithology observed at the Site is unconsolidated silt in a clay matrix with interspersed fine to 
medium-grained sand (10% to 30%). Thin sand lenses with limited extent have also been observed. 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 Permit Application noted that “small gypsum 
crystals occur throughout the upper 30 feet of the site. These gypsum crystals are presumed to be the 
result of diagenetic processes which occur above the water table during alternate wetting and drying 
cycles” (MDU, 1989; Appendix D).  

The boring log for MW-104 (Appendix E) 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 D (Exhibit 5-E) and Appendix E). The water level and screened interval in MW-104 are 
within the gypsum-bearing unit. In some other wells with lower sulfate and TDS concentrations, the water 
levels and/or screened units are below the documented gypsum occurrences.  

Based on presence of gypsum in native subsurface deposits, we conclude that a “source other than the 
CCR unit” is the cause of elevated TDS and sulfate at MW-104, therefore, a successful demonstration of an 
alternative source exists for SSIs of sulfate and TDS at MW-104. 
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4.0 Conclusions 
Four SSIs were identified from the October 2017 detection monitoring event. This report demonstrates 
that a “source other than the CCR unit” caused the SSIs, that the SSIs resulted from analytical error, or 
natural variation in groundwater quality, as allowed by §257.94(e)(2). The results of this alternative source 
demonstration are summarized in the table below. 

Summary of SSIs and Alternative Sources 

Well Parameter 
Report 
Section 

Evidence for Alternative Source 

MW-80R pH 3.1 Analytical error (instrument accuracy) 

MW-105 Chloride 3.2 

Source other than CCR unit (water quality not consistent with 
samples from CCR unit, spatial trend inconsistent with hydraulic 
gradient), natural variability (pre-landfill values higher than current 
groundwater concentrations) 

MW-104 Sulfate 3.3 Natural variability (pre-landfill values and geologic background) 

MW-104 Total Dissolved Solids 3.3 Natural variability (pre-landfill values and geologic background) 

 
On the basis of the alternative source demonstration presented herein and per the requirements of CCR 
Rule §257.94(e)(2), detection monitoring will continue for the CCR unit. Further, this alternative source 
demonstration will be included with the next annual groundwater monitoring and corrective action report 
required by CCR Rule §257.90(e).   
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water. Sulfate concentrations are plotted as 10% of actual values for scaling.
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STIFF PLOTS

R. M. Heskett Station
Alternative Source Demonstration 

October 2017 Event
Montana Dakota Utilities
Mandan, North Dakota
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MW-33
2,790 - 3,770 mg/L
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2,410 - 2,870 mg/L
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3,940 - 5,800 mg/L

MW-13
5,700 - 6,770 mg/L

MW-70
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MW-44R
5,140 - 6,160 mg/L
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2,340 - 2,910 mg/L
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MW-105
3,310 - 5,160 mg/L

Well 30
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Well 32
2,538 mg/L

Well 10
6,443 mg/L

Well 12
6,818 mg/L

Well 44
7,390 mg/L

Well 40
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Well 42
3,058 mg/L

Well 60
11,632 mg/L

Well 50
3,302 - 3,384 mg/LWell 52

3,991 mg/L
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Figure 5
SULFATE CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

October 2017 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 and 2017.

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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38th St. (Township Rd 3)

Slot 1
Slot 4

Slot 5 Evaporation
Pond

Lagoon

Permanent Berm

Drainage Ditch

Rock Haven Creek

Slot 6 Slot 7

Active Ash 
Landfill

Missouri River

33
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51
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MW-33
4,670 - 5,030 mg/L

MW-3-90
4,290 - 4,940 mg/L

MW-2-90
5,260 - 7,570 mg/L

MW-13
8,920 - 9,970 mg/L

MW-70
3,160 - 4,030 mg/L

MW-80R
5,000 - 5,360 mg/L

MW-44R
7,750 - 9,400 mg/L

MW-101
4,150 - 4,400 mg/L

MW-102
6,310 - 9,020 mg/L

MW-103
4,350 - 4,890 mg/L

MW-104
14,300 - 16,900 mg/L

MW-105
6,280 - 7,970 mg/L

Well 30
1,286 mg/L

Well 32
3,927 mg/L

Well 10
9,736 mg/L

Well 12
10,396 mg/L

Well 44
11,240 mg/L

Well 40
5,333 mg/L

Well 42
4,658 mg/L

Well 60
14,917 mg/L

Well 50
4,999 - 5,196 mg/LWell 52

6,072 mg/L
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Figure 6
TDS CONCENTRATIONS

R. M. Heskett Station
Alternative Source Demonstration:

October 2017 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 and 2017.

TDS Concentrations
<5,000 mg/L
5,000-10,000 mg/L
>10,000 mg/L
Prediction Limit: 9,970 mg/L
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Table 1
October 2017 SSIs

R.M. Heskett Station
Montana-Dakota Utilities Co.

Detection 
Monitoring 

Verification 
Resample

(10/5/17)2 (1/22/18)
MW-80R pH (SU) 7.07 7.1 7.12
MW-105 Chloride (mg/L) 271 346 339
MW-104 Sulfate (mg/L) 6,770 10,200 11,300
MW-104 Total Dissolved Solids (TDS; mg/L) 9,970 15,400 16,200

1 SSIs determined by prediction limits (parametric for pH; non-parametric for chloride, sulfate, and TDS).
2 TDS sample at MW-104 taken November 6, 2017. 

Prediction Limit1Well Parameter (unit)

Concentration



Table 2
Select Parameter Concentrations: Ash SPLP, MW-104, and MW-105

R.M. Heskett Station
Montana-Dakota Utilities Co.

B Ca Cl F pH SO4 TDS
Unit 1 Bottom Ash SPLP 7/22/2011 <0.5 210 50.5 0.1 12.2 2,440    4,860    
Unit 2 Sand Ash SPLP 7/22/2011 5.96 481 2 0.1 11.1 14,900 22,500 
Unit 1 Fly Ash SPLP 7/22/2011 2 700 54 5.6 12.9 22,600 42,200 
Unit II Fly Ash SPLP 7/22/2011 <1 785 66 3.6 12.8 7,400    16,000 
Unit II Mechanicals SPLP 7/22/2011 <1 818 20.8 0.6 12.7 4,960    11,400 
Fly Ash Unit 1&2 SPLP 11/30/2011 0.51 710 50.6 3.35 12.8 8,380    17,900 
MW-104 (Fall 2017) 10/5/2017² 0.81 430 99.6 0.5 6.82 10,200 15,400 
MW-105 (Fall 2017) 10/5/2017² <0.5 367 346 0.24 6.6 3,310    6,650    

1 pH is in standard units (SU)
² TDS from samples collected 11/6/2017

Parameter (mg/L)1

Location Date



Table 3

Select Parameter Concentrations: Historical Well 60 and MW‐104

R.M. Heskett Station

Montana‐Dakota Utilities Co.

Location Date B Ca Cl F pH SO4 TDS

11/21/1986 n.m. 417 208 0.5 6.83 11,632 14,917

12/20/1988 1.8 415 273 0.64 7 10,780 17,634

MW‐104 10/5/2017 1 430 100 0.5 6.82 10,200 15,400

Units are mg/L or pH standard units.

n.m.: Not measured

Well 60
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Appendix A YSI Sensor Specifications 

 

  



YSI 600XL and 600XLM Sondes
Measure multiple parameters simultaneously
The YSI 600XL and YSI 600XLM compact sondes measure eleven  
parameters simultaneously:

Connect with Data Collection Platforms 
Either sonde can easily connect to the YSI 6200 DAS (Data Acquisition System), YSI 
EcoNet™ or your own data collection platform, via SDI-12 for remote and real-time 
data acquisition applications.

Economical Logging System
The YSI 600XLM is an economical logging system for long-term, in situ  
monitoring and profiling. It will log all parameters at programmable intervals and 
store 150,000 readings. At one-hour intervals, the instrument will log data for about 
75 days utilizing its own power source. The 600XL can also be utilized in the same 
manner with user-supplied external power. 

Either sonde fits down 2-inch wells

Horizontal measurements in very shallow waters

Stirring-independent Rapid Pulse® dissolved oxygen sensor

Field-replaceable sensors

Easily connects to data collection platforms

Available with detachable cables to measure depth up to 200 feet

Compatible with YSI 650 Multiparameter Display System 

Use with the YSI 5083 flow cell for groundwater applications

Sensor performance verified*
The 6820 V2 and 6920 V2 sondes use sensor technology that was verified 
through the US EPA’s Environmental Technology Verification Program (ETV).  For 
information on which sensors were performance-verified, turn this sheet over and 
look for the ETV logo.

•

•

•

•

•

•

•

•

The YSI 600XL and 600XLM

Pure
Data for a
Healthy

Planet.®

www.ysi.com

Economical, multiparameter 
sampling or logging in a 
compact sonde

Temperature
Conductivity
Specific Conductance 
Salinity
Resistivity

TDS
pH
ORP
Depth or Level
Rapid Pulse™ DO (% and mg/L)



To order, or for more info, 
contact YSI Environmental.

+1 937 767 7241 
800 897 4151 (US)
www.ysi.com

YSI Environmental
+1 937 767 7241
Fax +1 937 767 9353
environmental@ysi.com

Endeco/YSI
+1 508 748 0366
Fax +1 508 748 2543
systems@ysi.com

SonTek/YSI
+1 858 546 8327
Fax +1 858 546 8150
inquiry@sontek.com

YSI Gulf Coast
+1 225 753 2650
Fax +1 225 753 8669
environmental@ysi.com

YSI Hydrodata (UK)
+44 1462 673 581
Fax +44 1462 673 582
europe@ysi.com

YSI Middle East (Bahrain)
+973 1753 6222
Fax +973 1753 6333
halsalem@ysi.com

YSI (Hong Kong) Limited
+852 2891 8154
Fax +852 2834 0034
hongkong@ysi.com

YSI (China) Limited
+86 10 5203 9675
Fax +86 10 5203 9679
beijing@ysi-china.com

YSI Nanotech (Japan)
+81 44 222 0009
Fax +81 44 221 1102
nanotech@ysi.com

ROX and Rapid Pulse are trademarks and 
EcoWatch, Pure Data for a Healthy Planet 
and Who’s Minding the Planet? are registered 
trademarks of YSI Incorporated. 

©2007 YSI Incorporated
     Printed in USA 0107 E55-01

 
*Sensors with listed with the ETV logo were submitted to the ETV 
program on the YSI 6600EDS.  Information on the performance 
characteristics of YSI water quality sensors can be found at www.
epa.gov/etv, or call YSI at 800.897.4151 for the ETV verification 
report.  Use of the ETV name or logo does not imply approval 
or certification of this product nor does it make any explicit or 
implied warranties or guarantees as to product performance. 

Y S I  i n c o r p o r a t e d  
          Who’s Minding  
                     the Planet?®

ISO 9001
ISO 14001
Yellow Springs, Ohio Facility

  

YSI 600XL & 600XLM Sensor Specifications
Range Resolution Accuracy

Dissolved Oxygen 

% Saturation 
6562 Rapid Pulse™ Sensor*

0 to 500% 0.1% 0 to 200%: ±2% of reading or 2% air saturation, 
whichever is greater; 200 to 500%: ±6% of 
reading

Dissolved Oxygen 

mg/L 
6562 Rapid Pulse™ Sensor*

0 to 50 mg/L 0.01 mg/L 0 to 20 mg/L: ± 0.2 mg/L or 2% of reading, 
whichever is greater; 20 to 50 mg/L: ±6% of 
reading

Conductivity• 

6560 Sensor*
0 to 100 mS/cm 0.001 to 0.1 mS/cm 

(range dependent)
±0.5% of reading + 0.001 mS/cm

Salinity 0 to 70 ppt 0.01 ppt ±1% of reading or 0.1 ppt, whichever is greater

Temperature 

6560 Sensor*
-5 to +50°C 0.01°C ±0.15°C 

pH
6561 Sensor*

0 to 14 units 0.01 unit ±0.2 unit

ORP -999 to +999 mV 0.1 mV ±20 mV

Depth & Level        Medium
Shallow 

  Vented Level

0 to 200 ft, 61 m 
0 to 30 ft, 9.1 m
0 to 30 ft, 9.1 m

0.001 ft, 0.001 m
0.001 ft, 0.001 m
0.001 ft, 0.001 m

±0.4 ft, ±0.12 m
±0.06 ft, ±0.02 m
±0.01 ft, 0.003 m

•  Report outputs of specific conductance (conductivity corrected to 25° C), resistivity, and total dissolved solids are 
also provided. These values are automatically calculated from conductivity according to algorithms found in Standard 
Methods for the Examination of Water and Wastewater (ed 1989).

  

 YSI 600XL & 600XLM Sonde Specifications
Medium Fresh, sea or polluted water

Temperature        Operating
Storage

-5 to +50°C 
-10 to +60°C

Communications RS-232, SDI-12

Software EcoWatch®

Dimensions                Diameter
600XL | 600XLM                Length

Weight

1.65 in, 4.19 cm | 1.65 in, 4.9 cm
16 in, 40.6 cm | 21.3 in, 54.1 cm
1.3 lbs, 0.59 kg | 1.5 lbs, 0.69 kg

Power                         External
Internal (600XLM only)

12 V DC 
4 AA-size alkaline batteries 

YSI model 5083 
flow cell and 

600XL.  This is an 
ideal combination 

for groundwater 
applications.



 

 

Appendix B SPLP Laboratory Data 

  

















 

 

Appendix C Aerial Photograph (1988) 

  





 

 

Appendix D 1989 Special Use Disposal Site  
Permit Application 

 

  





















































































































































































































































































































































































































































































































































































































































































































































































































































 

 

Appendix E 2014-2016 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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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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Barr Engineering Company
4300 MarketPointe Drive Suite 200
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11

12

13

14

15
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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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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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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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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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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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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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Project No.:34300014.12
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1

2

3

4

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 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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1.0 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 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 2018 monitoring event, 
along with historical data, to demonstrate if the identified 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 2018 SSIs 
Sampling for the first detection monitoring event was conducted on April 2-5, 2018. Four potential SSIs 
over background were identified: chloride at MW-105, sulfate and total dissolved solids (TDS) at MW-104, 
and fluoride at MW2-90.  

Two 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 CCR materials; 
 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 for the SSIs (fluoride at MW2-90, chloride at MW-
105; and sulfate and TDS at MW-104) over background from the April 2018 detection monitoring event 
are discussed below.  

3.1 Fluoride at MW2-90 
The fluoride concentration in the sample from MW2-90 was detected at 1.03 mg/L during the April 2018 
sampling event. The interwell prediction limit derived from baseline sampling is 0.93 mg/L. Verification 
resampling was conducted on August 13, 2018 for fluoride at MW2-90 to verify the potential SSI. The 
fluoride concentration observed at the verification resampling event (1.03 mg/L) was equal to the April 
2018 event (1.03 mg/L), which exceeds the prediction limit. Therefore, the fluoride SSI was verified.  

Two hypotheses were tested to evaluate the potential source of the fluoride concentrations observed at 
MW2-90. The first hypothesis evaluated was the CCR Unit is the source of fluoride at MW2-90 due to a 
release of leachate. To accept this hypothesis, it would be assumed that groundwater chemistry at MW2-
90 would appear to be geochemically similar to that of impacted water from the CCR unit. However, if the 
comparison of the two types of water samples indicate that they are geochemically dissimilar, this 
indicates that a source “other than the CCR unit” is responsible for the 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. 

The second hypothesis evaluated was that fluoride concentrations observed at MW2-90 are consistent 
with regional (background) groundwater data. To test this hypothesis, results of verification sampling 
were compared to regional groundwater quality data from the Cannonball Formation and associated units 
to determine if natural variation is a potential alternative source for the fluoride concentrations observed 
at MW2-90. 

3.1.1 Source Hypothesis #1: CCR Unit Release 
In order to test this hypothesis, Piper diagrams were used to visually compare the CCR SPLP results 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 CCR sources or non-source water types (Hensel 
and Hirsch, 2002).  

Downgradient water quality (and of particular interest, at MW2-90) 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 (MW2-90) and the SPLP results is the dominant cation concentration (calcium 
and magnesium vs. sodium). Because water quality data from MW2-90 is clustered with the upgradient 
wells rather than near the SPLP results, it indicates that the water chemistry at MW2-90 is more similar to 
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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 MW2-90. 

3.1.2 Source Hypothesis #2: Natural Variation of Regional Groundwater 
Quality 

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. 

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 

Robinove, C.J., Langford, R.H., Brookhart, 
J.W., 1958. Saline-Water Resources of 
North Dakota. USGS Water-Supply Paper 
1428, 72 p. 

0.0 to 6.5 
mg/L 

Hell Creek formation, 
Cannonball member of Fort 
Union Formation, and 
upper part of Fort Union 
Formation 

Throughout 
North Dakota 

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 MW2-90 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 MW2-90 are consistent with regional (background) groundwater data. 

3.2 Other ASDs 
Similar ASDs were documented for chloride at MW-105 and sulfate and TDS at MW-104 as part of the 
October 2017 ASD (Barr, 2018). Concentrations for these parameter-well pairs observed in April 2018 are 
similar to those observed in October 2017. The results of the ASD conducted in October 2017 are 
therefore valid for the April 2018 results. The previous ASD documented that each of the SSIs for these 
parameters can be explained by natural variability based on concentrations that were present at the Site 
before the landfill was constructed.    
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4.0 Conclusions 
Four SSIs were identified from the April 2018 detection monitoring event. This report demonstrates that a 
“source other than the CCR unit” caused the SSIs, that the SSIs resulted from analytical error, or natural 
variation in groundwater quality, as allowed by §257.94(e)(2). The results of this alternative source 
demonstration are summarized in the table below. 

Summary of SSIs and Alternative Sources 

Well Parameter 
Report 
Section 

Evidence for Alternative Source 

MW2-90 Fluoride 3.1 Natural variability (geologic background) 

MW-105 Chloride 3.2 

Source other than CCR unit (water quality not consistent with 
samples from CCR unit, spatial trend inconsistent with hydraulic 
gradient), natural variability (pre-landfill values higher than current 
groundwater concentrations) 

MW-104 Sulfate 3.2 Natural variability (pre-landfill values and geologic background) 

MW-104 Total Dissolved Solids 3.2 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).  
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