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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:

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

e Summarize key actions completed,

e Describe any problems encountered,

e Discuss actions to resolve the problems, and

e Project key activities for the upcoming year.

1.2 CCR Rule Requirements

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




Table 1

CCR Rule
Reference

CCR Rule Requirements and Compliance

Content Required in Report

Location

§257.90(e)(1)

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

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

Section 2.1
Groundwater
Monitoring System; see
Figure 1.

§257.90(e)(2)

Monitoring System Adjustments: 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 IIl Alternative Source Demonstration Report
(§257.94(e)(2))

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

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

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

Section 2.3 Monitoring
and Analytical Results




2.0 Groundwater Monitoring Program

This section documents the status of the groundwater monitoring and corrective action program for the
CCR unit in 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:

e 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).

e 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.

e 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




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.




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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MINNESOTA VALLEY TESTING-LABORATORIES, INC.

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

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

2616 Bast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724  me=MEEH
1201 Lincoln Hwy. ~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

January 24, 2018

Montana Dakota Utilities
Attn: Samantha Marshall
400 N. 4™ 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,

- é@/

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




MVTL Laboratories Inc.
FIELD DATA REPORT

Field Data Report

MDU Heskett

GROUNDWATER SAMPLING

Attn: Samantha Marshall

WO# 82-0130 400 N. 4th St
Bismarck, ND 58501
701-222-7829
START TIME WELL STATIC WATER WATER SAMPLE
WELL PURGE PURGE| SAMPLE OF CASING WATER LEVEL LEVEL VOLUME SAMPLE | TEMP Turbidity APPEARANCE
ID DATE TIME DATE SAMPLE | ELEVATION | LEVEL (ft) START END REMOVED (mL| METHOD °C) EC pH NTU OR COMMENT
80R 22-Jan-18 11:03 22-Jan-18 11:43 NA NA 13.74 13.97 4000.0 Bladder 6.29 5698 712 4.39 clear
44R 22-Jan-18 9:02 22-Jan-18 9:37 NA NA 26.82 26.93 3500.0 Bladder 6.48 9251 6.58 2.33 clear
104 22-Jan-18 10:05 22-Jan-18 10:45 NA NA 13.76 14.00 4000.00 Bladder 6.16 14348 6.94 1.28 clear
105 22-Jan-18 12:18 22-Jan-18 13:03 NA NA 11.88 NR 4500.0 Bladder 5.07 7048 6.76 1.45 clear

NR = Not Recorded on Field Sheet NA = Not Applicable

Page 1 of 1




MVTL. Field Datasheet Company. MDU Heskett

Event: January 2018

‘ Groundwater Assessment Sample ID: Ly L

2616 E. Broadway Ave, Bismarck, ND Sampling Personal: /}M e AT o
Phone: (701) 258-9720 J i

. —
Weather Conditions: Temp: /LI °F Wind: jes57 @ )6 Precip: Sunny / Partly Cloudy 7(6Ioud)/
. I . . N
Well Information Sampling Information
Well Locked? Yes éhl? Purging Method: Bladder
Well Labeled? (@7 No Sampling Method: Bladder Control Settings
Casing Straight?| «¥e3 No Dedicated Equip?: fes®> No Puge| 3 / 7 sec.
Grout Seal Intact? k(fe\g No Not Visible Duplicate Sample?: Yes No> Recover:] S }"/ 2-7 sec.
Repairs Necessary: — Duplicate Sample ID: s PSI:
Casing Diameter: 2"
Water Level Before Purge: e g2 ft Purge Date:| £ 2 T4,/ ¥ Time Purging Began:| 37Oz = -aflpm
Well Purged Dry? Yes o) Time Purged Dry:| .. .am/pm
Sample Date:| 2 2Jq . |£ Time of Sampling:| /<7 7 *= amipm
Depth to Top of Pump: 3S.(L ft
Water Level After Sample: 26,973 ft Bottle [1L Raw  500mL Nitric
Measurement Method: Electric Water Level Indicator List:

Field Measurements

Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 loTez 15,28 19338 .59 |Ses (2.2 15,83 [24,§9i6c  |ser ¢ et —
2 M g 22 1a325 b.gq 2,377 ga,4 | 2,49 [ 26,08 |00 Loo ¢ Lo
3 o g éFla739 srre (L2221 499,q (2. 70 (2658 |00 see | ¢l
4 09z DAL 19959164 [dpf (520 [2,2F120.9C1 00 SN |7 fry —
5 10927 . 759249 1L, eal4,92-| S0 0 |2,c826,g3|Tgn [yod [
6 |pg32l L2l | 9280 bcg |4, $H 9.5 2, 751726.97] 00 sPp |l
7 1pq3zl £.4f | q21] g;g Gy 4957122 312645/ pD (oo | o
8
9
10 N
Stabilized: [Yes No Total Volume Removed: _352¢  mL
Comments:

AT 0922 e pns fiﬁ“/cc'/zf\y L1y hak +5 nTbom,




V‘ Fi&ld DataS he t Company: MDU Heskett
M VTL e Event: January 2018
‘ ‘ Groundwater Assessment Sample ID: <0 K
2616 E. Broadway Ave, Bismarck, ND Sampling Personail: "f)/vj‘/‘/jﬂ /]//;’:9[“/\/6:'&? -
Phone: (701) 258-9720 i i ~
m
Weather Conditions: Temp: j g’ °F Wind: ot @ C Precip: Sunny / Partly Cloudy/gﬂ/hdy
Well Information Sampling Information R
Well Locked? Yes @ Purging Method: Bladder
Well Labeled? 4@7 No Sampling Method: Bladder Control Settings
Casing Straight? @9 No Dedicated Equip?: &ies ). No Purge:| 7 sec.
Grout Seal Intact?|  res’ No Not Visible Duplicate Sample?: (es>  No Recover:| 2 7 sec.
Repairs Necessary: — Duplicate Sample ID: ﬂ Y/ / PSSl —
Casing Diameter: 2" T ]
Water Level Before Purge: |3 24 ft Purge Date:| 22 Jen ) ¥ Time Purging Began:| //% 7 “é@mlpm
C Well Purged Dry?|  Yes N® Time Purged Dry;|  ~———-am/pm
Sample Date:| 224 /f Time of Sampling:| )/ &/ 3 Zamilpm
Depth to Top of Pump: J9,38 ft -
Water Level After Sample: 13,47 "} ft Bottle5-{1L Raw 1~ 500mL Nitric
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mlL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% 20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 [ Ned 1720 |oggd S5l (215469 [52) /597 i0p  [So0o [ ¢ [
2 3 e p71empg | 704 | Y g2 519 [2.3] [Jve; |00 5ol | /e
3 N E N SSE 67071712 12,201509 (209 (249 /o2 [Co0 >
4 nez | S qle7e917 .2 1/, gy 1504123711249 [0 2 |l
s | Nhoglesd 704 |m 421,00 4'I,L/ Zi2203,99 1 joe 1<) | fo—
6 5133 5:é¢ g?/, 7'1'/7 /}DE)/ 514 ? /74 )7 ﬂﬂ /)"!/9 -z =
7 3¢ lcad ls7o0¢l7.02 11, i3 |5l ¢ ‘f L0 113,977 | 182 <o | 00—
8 11473 £, 2¢ Siq‘? T2 .02 1§04 4,39 [[7247] 102 S| e
9
10 .
Stabilized: /?es / No Total Volume Removed: & 90 g mL

Comments: """




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: January 2018
Sample ID: } O '4

Sampling Personal:

I,)a-? Vet e /%\f’ ("VI/Z’U‘:I,

Weather Conditions: Temp: /i—’/ °F Wind: 1, ¢+ @ l Precip: Sunny / Partly Cloudy Iﬁ)loud))
Well Information Sampling Information
Well Locked? Yes @ Purging Method: Biadder
Well Labeled?| &es~ No Sampling Method: Bladder Control Settings
Casing Straight?| &es’  No Dedicated Equip?:| <Yes) No Purge:| 5 sec.
Grout Seal Intact? f@? No Not Visible Duplicate Sample?: Yes @ Recover:| 2 7 sec.
Repairs Necessary: — Duplicate Sample ID: - PSIi| -
Casing Diameter: 2"
Water Level Before Purge: (4, 7L ft Purge Date:| 22 Jéie /£ Time Purging Began:| / 025~ dppm
Well Purged Dry? Yes (N5 Time Purged Dry: ~—aMPm
Sample Date:[| 2.7 774 /f Time of Sampling:| /g¢/¢—  dmipm
Depth to Top of Pump: T ft
Water Level After Sample: IH, I é‘ ft Bottle |1L Raw  500mL Nitric
Measurement Method: Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
{3 consecutive) (°C) Cond. pH {mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% 0.1 +10% 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 oo 1. ef y3vyol o, g5 4. g2 | 567 4,231/ 2.9%F iw o c b
2 1Jjols gy [J4337 /L. 95 | 3.5 7], 13,93 73.9% I red Ly
3 11020 | S 249 65 13,0250, 2.4 1797 /ﬂa coo | o4
4 |1g28 544 19312 L9 | 2, L0151, [ L4] 11397 00 |Soo | e, —
5 ic30 6. o4 [ 47251E 9. 9452, [ .31 [[4.06Z] joO soo |l
6 1035 | €02 [j14723|6, a9 | 1,7] [519 .'zd J4. 02| see |5eo |cde
T [indo 14elg 143 éac ()b o2 217 J4.05 |y cor oL
8 Inys1é g% |1979%1€.49 1. 5] |52, 2 ‘[,7 A,?’ 1%, 0 [ Jpo Cpr | ol
9
10
Stabilized:  (Yes) No Total Volume Removed: 402  mL

Comments:




MDU Heskett

i VTL F i e I d Datas h eet (E:\?en::any: January 2018

M
; ‘ Groundwater Assessment Sample ID: oS
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: ‘/94//(/’ N TE o e
Phone: (701) 258-9720
Weather Conditions: Temp: 2.5 °F Wind: (/e s+ @ S5 Precip: Sunny / Partly Cloudy/IxCIoudQ
Well Information Sampling Information
Well Locked? Yes No’ Purging Method: Bladder
Well Labeled? X@s) No Sampling Method: Bladder Control Settings
Casing Straight? ; No Dedicated Equip?:| Yes). No Purge:| Y sec.
Grout Seal Intact? L[(:eg No Not Visible Duplicate Sample?: Yes Q.No) Recover:| 2. 7 sec.
Repairs Necessary: | ' Duplicate Sample ID: e PSSl -
Casing Diameter: 2"
Water Level Before Purge: [1,.7F ft Purge Date:| 2.2 Tz,, /A Time Purging Began:| / Z- / ¥ am/pm
) Well Purged Dry? Yes No) Time Purged Dry: PN
Sample Date:{Z2.2 74, f Time of Sampling:|/ 3 © 2 amigm
Depth to Top of Pump: 21(.24 ft i V
Water Level After Sample: ft Bottle |1L Raw  500mL Nitric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 _ilO% +20mV +10% 0251t mi/min Clear, Slightly Turbid, Turbid
1 1yp23 (4,60 kygz | £ J2 1098 |30 (2.7 ]9 /oo C0 | [
2 1p2f gagslapy7leffl)yzlcze [I,zo 197 | jop [go0 | ¢
3 1237 15,9) o2 1 L7911 3,25 152,012,022 [11.G8 | joo |<po | <L,
4 23 s 291 £186 [ gl 2,285 152 ([ L4 [lL9F | jo coU | C[ea,
5 1243 | Seg | | 69496 | L 7p 12,40 152, ( | Jp"Fl1200 | OO (oo |k —
6 |1pg¢ |[STZE5sK 6,777 12, Z9152.0 | /S /200 [0 s00 | L—
7 11255 (s Lgi3 £, 761072 152 1,59 [J203 | /00 oD el
8 |1z2sf Isib] 1 £g23716,74L0. 792, 7 | (4212051700 [Loc [c&—
9 11303 [¢. 07!@70% L0 751524 [, 5 )eo2[/o0 [ Sow [<€—
10 Y
Stabilized: ,Yes /_- No Total Volume Removed: 4542  mL

Comments:

= )
K P PTaa lf 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 ~ 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

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-0130
Client: Montana Dakota Utilities
Location: MDU Heskett
Project Identification: CCR January 2018
MVTL Laboratory Identifications: 18-W101 through 18-W106
Page 1 of1
MDU Sample Identification MVTL Laboratory #
44R 18-W101
80R 18-W102
104 18-w103
105 18-W104
Dup1l 18-W105
FB1 18-W106
l. RECEIPT

e All samples were received at the laboratory on 23 Jan 18 at 1358.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 6.1°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical
laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

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

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

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

All laboratory data has been approved by MVTL Laboratories.

SIGNED: CQWAM m DATE: Z%ﬁ 7

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 affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
ication of lusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 ~ Fax 701-258-9724

: ; MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report
Lab IDs: 18-W101 to 18-W106 Project: MDU Heskett Work Order: 201882-0130

Matrix | Matrix | MSD/ MSD/ ,
Matrix | Spike | Spike | Dup MSD/ | MSD | MSD/| Dup Known [ Known
Spike | Rec % Rec | Orig Dup Rec Dup | RPD Rec % Rec | Method

LCS |LE€S |LCS | Matrix | Matrix

Spike | Rec % Rec | Spike | Spike
lé{lalyte Amt % Limits | Amt 1D

Result | % Limits | Result | Result | % RPD | Limit (<) (%) Limits | Blank
Boron - Total mg/l 0.40 102 80-120 | 2.00 18-W101 0.56 2.34 89 75-125 ] 2.34 2.31 88 1.3 20 - - <0.1
- - <0.1
Calcium - Total mg/l 20.0 110 80-120 | 500 18W101q 456 945 98 75-125 | 945 950 99 0.5 20 - - <1
- - <1
Chloride mg/1 30.0 91 80-120| 30.0 18-W71 372 69.1 106 80-120 | 69.1 68.3 104 1.2 20 - - <1
30.0 92 80-120 - - <1
Fluoride mg/l 0.50 104 90-110 | 0.500 18-W101 0.66 1.09 86 80-120 | 1.09 1.09 86 0.0 20 - - <0.1
0.50 106 90-110 - - <0.1
pH units - - - - - - - - - 7.3 7.3 - 0.0 20 - - -
Sulfate mg/l 100 105 80-120 | 100 18-W93 72.6 162 89 80-120] 162 164 91 1.2 20 - - <5
Total Dissolved Solids mg/1 - - - - - - - - - 655 636 - 2.9 20 - - <10
- - - - - - - - - 381 384 - 0.8 | 20 - .
- - - - - - - - - <10 <10 - 0.0 | 20 - -

Approved by: C B w
| F=b14




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

www.mvtl.com

Page: 1 of 6

CERTIFICATE of ANALYSIS - CCR
Report Date: 30 Jan 18

Samantha Marshall Lab Number: 18-W101

Montana Dakota Utilities Work Orxrder #: 82-0130

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 22 Jan 18 9:37

Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 44R
Temp at Receipt: 6.1C ROI
Event and Year: January 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 SVs
pH - Field 6.58 units NA SM 4500 H+ B 22 Jan 18 9:37 DJN
PH * 6.8 units 0.1 SM4500 H+ B 22 Jan 18 17:00 SVS
Temperature - Field 6.48 Degrees C NA SM 2550B 22 Jan 18 9:37 DJN
Conductivity - Field 9251 umhos/cm 1 EPA 120.1 22 Jan 18 9:37 DJN
Fluoride 0.66 mg/1l 0.10 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate 6520 mg/1 5.00 ASTM D516-07 25 Jan 18 16:06 RAG
Chloride 233 mg/1l 1.0 SM4500-Cl1-E 23 Jan 18 14:41 RAG
Total Dissolved Solids 9140 mg/1l 10 I1750-85 24 Jan 18 9:14 SVS
Calcium - Total 456 mg/1 1.0 6010D 29 Jan 18 14:20 SZ
Boron - Total 0.56 mg/1l 0.10 6010D 26 Jan 18 15:33 SZ

* Holding time exceeded

a@.
Approved by: @Ctuﬂél.ﬁm . Q(/I/\FQO ’ é 9'8

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

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

Approved by:

CERTIFICATE of ANALYSIS - CCR
Samantha Marshall
Montana Dakota Utilities
400 N 4th St

Bismarck ND 58501

Project Name: MDU Heskett

Page: 2 of 6

Report Date: 30 Jan 18

Lab Number: 18-W102

Work Order #: 82-0130

Account #: 002800

Date Sampled: 22 Jan 18 11:43
Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services

Sample Description: 80R
Temp at Receipt: 6.1C ROI
Event and Year: January 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 SVsS
pH - Field 7.12 units NA SM 4500 H+ B 22 Jan 18 11:43 DJN
PH * 7.3 units 0.1 SM4500 H+ B 22 Jan 18 17:00 SVS
Temperature - Field 6.29 Degrees C NA SM 2550B 22 Jan 18 11:43 DJN
Conductivity - Field 5698 umhos/cm 1 EPA 120.1 22 Jan 18 11:43 DJN
Fluoride 0.31 mg/1 0.10 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate 3300 mg/1l 5.00 ASTM D516-07 25 Jan 18 16:06 RAG
Chloride 158 mg/1 1.0 SM4500-Cl-E 23 Jan 18 14:41 RAG
Total Dissolved Solids 5060 mg/1 10 I1750-85 24 Jan 18 9:14 SVS
Calcium - Total 291 mg/1 1.0 6010D 29 Jan 18 14:20 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 26 Jan 18 15:33 SZ

* Holding time exceeded

Q?auzﬁc.m K. Cunr€p

a
Lk bl

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

. @ Due to sample matrix

CERTIFICATION: ND # ND-00016

! = Due to sample gquantity

+ =

Due to concentration of other analytes

Due to internal standard response

MVTL guarantees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
ion of lusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Report Date: 30 Jan 18

Samantha Marshall Lab Number: 18-W103

Montana Dakota Utilities Work Order #: 82-0130

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 22 Jan 18 10:45

Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 104
Temp at Receipt: 6.1C ROI
Event and Year: January 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 SVS
pH - Field 6.94 units NA SM 4500 H+ B 22 Jan 18 10:45 DJN
PH * 7.1 units 0.1 SM4500 H+ B 22 Jan 18 17:00 SVS
Temperature - Field 6.16 Degrees C NA SM 2550B 22 Jan 18 10:45 DJN
Conductivity - Field 14348 umhos/cm 1 EPA 120.1 22 Jan 18 10:45 DJN
Fluoride 0.56 mg/1 0.10 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate 11300 mg/1l 5.00 ASTM D516-07 25 Jan 18 16:06 RAG
Chloride 102 mg/1 1.0 SM4500-Cl1-E 23 Jan 18 14:41 RAG
Total Dissolved Solids 16200 mg/1l 10 I1750-85 24 Jan 18 9:14 SVS
Calcium - Total 450 mg/1 1.0 6010D 29 Jan 18 14:20 SZ
Boron - Total 0.96 mg/1 0.10 6010D 26 Jan 18 15:33 SZ

* Holding time exceeded

(c
Approved by: C@CL'LU){(I&L K. Cran F(Jp , Q b ’g

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL the 'y of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS -

Samantha Marshall

Montana Dakota Utilities

400 N 4th St

CCR

Page: 4 of 6

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

30 Jan 18
18-W104
82-0130
002800

Bismarck ND 58501 Date Sampled: 22 Jan 18 13:03
Date Received: 22 Jan 18 13:58
Sampled By: MVTL Field Services
Project Name: MDU Heskett
Sample Description: 105
Temp at Receipt: 6.1C ROI
Event and Year: January 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 svs
pH - Field 6.76 units NA SM 4500 H+ B 22 Jan 18 13:03 DJN
pH * 7.0 units 0.1 SM4500 H+ B 22 Jan 18 17:00 SVS
Temperature - Field 5.07 Degrees C NA SM 2550B 22 Jan 18 13:03 DJN
Conductivity - Field 7048 umhos/cm 1 EPA 120.1 22 Jan 18 13:03 DJN
Fluoride 0.28 mg/1 0i.-10 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate 4390 mg/1l 5.00 ASTM D516-07 25 Jan 18 16:06 RAG
Chloride 339 mg/1 1.0 SM4500-Cl1-E 23 Jan 18 14:41 RAG
Total Dissolved Solids 7160 mg/1 10 I1750-85 24 Jan 18 9:14 SVS
Calcium - Total 386 mg/1 1.0 6010D 29 Jan 18 14:20 SZ
Boron - Total < 0.5 @ mg/1 0.10 6010D 26 Jan 18 15:33 SZ
* Holding time exceeded
Approved by: @cbuzﬁ(.ﬁi K. Coan r(Jp ’ % 58/

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
# = Due to concentration of other analytes
Due to internal standard response

CERTIFICATION: ND # ND-00016

@ = Due to sample matrix

! = Due to sample quantity

+

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

Samantha Marshall
Montana Dakota Utilities
400 N 4th st

Bismarck ND 58501

Project Name: MDU Heskett
Sample Description: Dupl

Event and Year: January 2018

Page: 5 of 6

Report Date: 30 Jan 18

Lab Number: 18-W105

Work Order #: 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

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 SVS
PH * 7.3 units SM4500 H+ B 22 Jan 18 17:00 SVS
Fluoride 0.32 mg/1 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate 3180 mg/1 ASTM D516-07 25 Jan 18 16:06 RAG
Chloride 159 mg/1 SM4500-Cl-E 23 Jan 18 14:41 RAG
Total Dissolved Solids 5100 mg/1 I1750-85 24 Jan 18 9:14 SVS
Calcium - Total 287 mg/1 6010D 29 Jan 18 14:20 Sz
Boron - Total < 0.5 @ mg/1 6010D 26 Jan 18 15:33 SZ

* Holding time exceeded

Approved by: C@aul{w& <. Qw\i'()p

i
e 6(§

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

!
CERTIFICATION: ND # ND-00016

Due to concentration of other analytes
Due to internal standard response

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

1

lication of lusions or extracts from or regarding our reports is reserved pending our written approval.
P p
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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: FB1

Event and Year: January 2018

Page: 6 of 6

Report Date: 30 Jan 18

Lab Number: 18-W1l06

Work Order #: 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

As Received Method Date

Result Reference Analyzed Analyst
Metal Digestion EPA 200.2 22 Jan 18 SvVs
PH * 642 units SM4500 H+ B 22 Jan 18 17:00 SVS
Fluoride < 0.1 mg/1 SM4500-F-C 22 Jan 18 17:00 SVS
Sulfate < 5 mg/1l ASTM D516-07 25 Jan 18 16:06 RAG
Chloride <1 mg/1 SM4500-C1-E 23 Jan 18 14:41 RAG
Total Dissolved Solids < 10 mg/1l I1750-85 24 Jan 18 9:14 SVS
Calcium - Total < 1 mg/1l 6010D 29 Jan 18 14:20 SZ
Boron - Total < 0.1 mg/1l 6010D 26 Jan 18 15:33 SZ

* Holding time exceeded

. 7 ¢
Approved by: C,(} awdie K. Cuan €p

c
| fe 51§

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

]
CERTIFICATION: ND # ND-00016

Due to concentration of other analytes
Due to internal standard response

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

publi of lusions or extracts from or regarding our reports is reserved pending our written approval.
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MVTL Lab Reference No/SDG:
Client:

Location:

Project Identification:

MVTL Laboratory Identifications:
Page 1 of 2

CASE NARRATIVE

201882-0637

Montana Dakota Utilities
MDU Heskett

CCR April 2018

18-W453 through 18-W460

MDU Sample Identification MVTL Laboratory #
13 18-wW453
Dup1 18-W454
102 18-W455
70 18-W456
101 18-W457
103 18-W458
44R 18-W459
FB1 18-W460

l. RECEIPT

e All samples were received at the laboratory on 4 Apr 18 at 0800.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 1.6°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical

laboratory report.

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

. HOLDING TIMES

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

here.

. METHODS

e Approved methodology was followed for all sample analyses.

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

MVTL Lab Reference No/SDG: 201882-0637

Client: Montana Dakota Utilities
Location: MDU Heskett

Project Identification: CCR April 2018

MVTL Laboratory Identifications: 18-W453 through 18-W460
Page 2 of 2

IV, ANALYSIS

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

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: CQMM @5\@ pate,_ 20A¢c b

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL gi the 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 condltlons 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
bl of lusions or extracts from or regarding our reports is reserved pending our written approval,
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Page: 1o0f3
Quality Control Report
Lab IDs: 18-W453 to 18-W460 Project: MDU Heskett Active Ash Work Order: 201882-0637
Matrix Matrix | Matrix | MSD/ MSD/
LCS LCS LCS Matrix | Matrix Spike Matrix | Spike | Spike | Dup MSD/ | MSD | MSD/| Dup Known | Known
Spike | Rec % Rec | Spike | Spike Orig Spike | Rec % Rec | Orig Dup Rec Dup | RPD Rec % Rec | Method
|Analyte Amt % Limits | Amt ID Result | Result | % Limits | Result | Result | % RPD | Limit (<) (%) Limits | Blank
Boron - Total mg/1 0.40 95 80-120 | 0.400 18-D999 <0.1 0.41 102 75-125 | 0.41 0.42 105 2.4 20 - - <0.1
0.40 105 80-120 | 0.400 18-D1035 <0.1 0.39 98 75-125 | 0.39 0.40 100 2.5 20 - - <0.1
0.40 108 80-120 | 2.00 18-W453 0.66 2.38 86 75-125 | 2.38 2.42 88 1.7 20 - - <0.1
0.400 18-W460 <0.1 0.38 95 75-125 | 0.38 0.38 95 0.0 20 - - <0.1
- - <0.1
Calcium - Total mg/l 20.0 108 80-120 | 500 18M633q 1000 1460 92 75-125 | 1460 1420 84 2.8 20 - - <1
20.0 112 80-120 | 500 18W454q 402 870 94 75-125| 870 870 94 0.0 20 - - <1
500 18W455q 445 915 94 75-125 | 915 905 92 1.1 20 - - <1
= - <1
Chloride mg/l 30.0 101 80-120 | 30.0 18-W453 o] 106 96 80-120 | 106 105 92 0.9 20 - - <1
30.0 101 80-120 | 30.0 18-W460 <1 28.8 96 80-120 | 28.8 29.1 97 1.0 20 - - <1
30.0 101 80-120 - - <1
Fluoride mg/l 0.50 100 90-110 | 0.500 18-M631 2.55 3.08 106 80-120 | 3.08 3.06 102 0.7 20 - - <0.1
0.500 18-W456 0.30 0.82 104 80-120 | 0.82 0.82 104 0.0 20 - - <0.1
pH units - - - - - - - - - 7.3 7.4 - 1.4 |20 - - -
. - . . . - = - - 9.2 7.2 . 0.0 |20 . - .
Sulfate mg/1 100 102 80-120 | 100 18-W460 <5 96.6 97 80-120 | 96.6 93.0 93 3.8 20 - - <5
Total Dissolved Solids mg/1 - - - - - - - - - 835 818 - 2.1 20 - - <10
- . . - = . . - - <10 | <10 - 0.0 | * - -

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

<@
25 iy (&

Approved by:
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CERTIFICATE of ANALYSIS - CCR
Report Date: 19 Apr 18

Samantha Marshall Lab Number: 18-W453

Montana Dakota Utilities Work Order #: 82-0637

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 2 Apr 18 11:46

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: 13
Temp at Receipt: 1.6C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVS
pH - Field 6.96 units NA SM 4500 H+ B 2 Apr 18 11:46 DJN
PH * 7.3 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field . 3.35 Degrees C NA SM 2550B 2 Apr 18 11:46 DJN
Conductivity - Field 10394 umhos/cm 1 EPA 120.1 2 Apr 18 11:46 DJN
Fluoride 0.88 mg/1 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 6800 mg/1l 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 77.3 mg/1l 1.0 SM4500-C1-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 9820 mg/1l 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 392 mg/1l 1.0 6010D 6 Apr 18 10:21 BT
Boron - Total 0.66 mg/l 0.10 6010D 5 Apr 18 11:23 SZ

* Holding time exceeded

16
Approved by: caét-t/cﬂidtm . C/f(/m\l‘()p as‘A{)( l5

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 # ND-00016
MVTL g the a y of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

pub of ions or extracts from or regarding our reports is reserved pending our written approval.
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CERTIFICATE of ANALYSIS - CCR
Report Date: 19 Apr 18

Samantha Marshall Lab Number: 18-W454

Montana Dakota Utilities Work Order #: 82-0637

400 N 4th st Account #: 002800

Bismarck ND 58501 Date Sampled: 2 Apr 18 11:46

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: Dupl
Temp at Receipt: 1.6C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
‘Metal Digestion EPA 200.2 4 Apr 18 SVs
PH * 7.3 units 051 SM4500 H+ B 4 Apr 18 17:00 SVS
Fluoride 0.88 mg/1l 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 6510 mg/1l 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 77.3 mg/1 1.0 SM4500-Cl-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 9980 mg/1l 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 402 mg/1l 1.0 6010D 6 Apr 18 10:21 BT
Boron - Total 0.66 mg/1l 0.10 6010D 5 Apr 18 11:23 SZ

* Holding time exceeded

A
Approved by: @g{‘u;ﬁdi& K. Caan TC;ﬂ 25}6« - {

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL the 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, in¢luding sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
blication of lusions or extracts from or regarding our reports is reserved pending our written approval.

F



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notth German St ~ New Ulm, MN 56073 ~ 800-782-3557 - Fax 5073592890 ISR
ast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724

1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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CERTIFICATE of ANALYSIS - CCR

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

Page: 3 of 8

Report Date: 19 Apr 18

Lab Number: 18-W455

Work Order #: 82-0637

Account #: 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

prop

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVs
pH - Field 6.83 units NA SM 4500 H+ B 2 Apr 18 13:22 DJN
pH * 7.2 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field 4.49 Degrees C NA SM 2550B 2 Apr 18 13:22 DJN
Conductivity - Field 9274 umhos/cm 1 EPA 120.1 2 Apr 18 13:22 DJN
Fluoride 0.15 mg/1 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 5370 mg/1l 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 9.8 mg/1l 1.0 SM4500-Cl-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 8350 mg/1 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 445 mg/1l 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total 1.32 mg/1 0.10 6010D S Apr 18 11:23 SZ
* Holding time exceeded
Cr '
7 -
mproved by (g ditte 1K Cann ep p. 5AK, ~ 14
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL g the y of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential of clients, and authorization for

T

of

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

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

www.mvtl.com

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

Page: 4 of 8

Report Date: 19 Apr 18

Lab Number: 18-W456

Work Order #: 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
Event and Year: Spring 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVS
pH - Field 7.01 units NA SM 4500 H+ B 2 Apr 18 14:57 DJN
PH ® T8 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field 5 .23 Degrees C NA SM 2550B 2 Apr 18 14:57 DJN
Conductivity - Field 3834 umhos/cm 1 EPA 120.1 2 Apr 18 14:57 DJN
Fluoride 0.30 mg/1 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 1810 mg/1 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 45.9 mg/1 1.0 SM4500-Cl-E S Apr 18 11:18 RAG
Total Dissolved Solids 3120 mg/1 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 343 mg/1 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total 0.43 mg/1 0.10 6010D 5 Apr 18 11:23 SZ
* Holding time exceeded
Vin
" 7} 4 5 ~
Approved by: C,\'. a.u;ul& K. Coaan Fi)p ZSA/ P 'g/
’
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL g the accuracy of the analysis done on the sample submitted for testing, It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

publication of lusions or extracts from or regarding our reports is reserved pending our written approval,



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notth German St ~ New Ulm, MN 56073 ~ 600-782-3357 ~ Pux 507-350-2890 e
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Page: 5 of 8

CERTIFICATE of ANALYSIS - CCR
Report Date: 19 Apr 18

Samantha Marshall Lab Number: 18-W457

Montana Dakota Utilities Work Order #: 82-0637

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 3 Apr 18 12:10

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: 101
' Temp at Receipt: 1.6C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SvVs
pH - Field 6.73 units NA SM 4500 H+ B 3 Apr 18 12:10 DJN
pPH % 7:2 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field 5.69 Degrees C NA SM 2550B 3 Apr 18 12:10 DJN
Conductivity - Field 4900 umhos/cm 1 EPA 120.1 3 Apr 18 12:10 DJN
Fluoride < 0.1 mg/1l 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 2680 mg/1 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 19.3 mg/1 1.0 SM4500-Cl-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 4440 mg/1 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 386 mg/1l 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total 0.98 mg/1 0.10 6010D 5 Apr 18 11:23 Sz

* Holding time exceeded

LE
approved by ("0pdte K. Cum ep S 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 # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

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




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724

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

CERTIFICATE of ANALYSIS -

CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St
Bismarck ND

Project Name:

58501

MDU Heskett Active Ash

Page:

Report Date:

Lab Number:

Work Order #:

Account #:

Date Received:

6 of 8

19 Apr 18
18-W458
82-0637
002800
Date Sampled:

3 Apr 18 13:21
4 Apr 18
Sampled By: MVTL Field Services

8:00

Sample Description: 103
Temp at Receipt: 1.6C
Event and Year: Spring 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVS
pH - Field 6.72 units NA SM 4500 H+ B 3 Apr 18 13:21 DJN
PH * 7.2 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field 5.59 Degrees C NA SM 2550B 3 Apr 18 13:21 DJN
Conductivity - Field 5224 umhos/cm 1 EPA 120.1 3 Apr 18 13:21 DJN
Fluoride 0.13 mg/1l 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 2680 mg/1 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 146 mg/1l 1.0 SM4500-Cl1-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 4740 mg/1l 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 570 mg/1 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total < 0.5 @ mg/1 0.10 6010D 5 Apr 18 11:23 SZ
* Holding time exceeded
. : 1§
mooveaty Clgufdate K Conrep SO0

RL =

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

Method Reporting Limit

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

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

CERTIFICATION: ND # ND-00016

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

MVTL

the

of the

is 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 conditluns affecting the sample are the same, including sampling by MVTL, As a mutual protection to clients, the public and ourselves, all repons are submmed as the confidential property of clients, and authorization for

of

T

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

CERTIFICATE of ANALYSIS -

CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St

Bismarck ND

58501

Page: 7 of 8

Report Date: 19 Apr 18

Lab Number: 18-W459

Work Order #: 82-0637

Account #: 002800

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

Project Name:

Sample Description: 44R

MDU Heskett Active Ash

Temp at Receipt: 1.6C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVS
pH - Field 6.60 units NA SM 4500 H+ B 3 Apr 18 16:21 DJN
PH * 7.1 units 0.1 SM4500 H+ B 4 Apr 18 17:00 SVS
Temperature - Field 6.54 Degrees C NA SM 2550B 3 Apr 18 16:21 DJN
Conductivity - Field 9397 umhos/cm 1 EPA 120.1 3 Apr 18 16:21 DJN
Fluoride 0.65 mg/1 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate 6010 mg/1 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride 217 mg/1 1.0 SM4500-Cl-E 5 Apr 18 11:18 RAG
Total Dissolved Solids 9660 mg/1 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total 440 mg/1 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total < 0.5 @ mg/1 0.10 6010D 5 Apr 18 11:23 SZ
* Holding time exceeded

7, =
mpproved by (g te K Cuan Cp 2(7/5Vf 1Y

RL =

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

Method Reporting Limit

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

@ =

Due to sample matrix # =
Due to sample quantity + =

CERTIFICATION: ND # ND-00016

Due to concentration of other analytes
Due to internal standard response

MVTLg

the

publication of

y of the

Toct

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

or extracts from or regarding our reports is reserved pending our written approval.
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Page: 8 of 8

CERTIFICATE of ANALYSIS - CCR
Report Date: 19 Apr 18

Samantha Marshall Lab Number: 18-W460
Montana Dakota Utilities Work Order #: 82-0637
400 N 4th St Account #: 002800
Bismarck ND 58501 Date Sampled: 3 Apr 18

Date Received: 4 Apr 18 8:00
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: FB1
Temp at Receipt: 1.6C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 4 Apr 18 SVS
PH * 6.4 units 051 SM4500 H+ B 4 Apr 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 4 Apr 18 17:00 SVS
Sulfate < 5 mg/1l 5.00 ASTM D516-07 11 Apr 18 13:17 RAG
Chloride <1 mg/1 1.0 SM4500-Cl1-E 5 Apr 18 14:10 RAG
Total Dissolved Solids < 10 mg/1 10 I1750-85 4 Apr 18 10:44 SVS
Calcium - Total < 1 mg/1 1.0 6010D 6 Apr 18 11:21 BT
Boron - Total < 0.1 mg/1 0.10 6010D 5 Apr 18 12:23 SZ

* Holding time exceeded

e
avroved by (g ity K. CanrCp 25/% 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 = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

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




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

Field Datasheet

Groundwater Assessment

MDU Heskett

Company:
Event: Spring 2018
; |
Sample ID: i j
Sampling Personal: e T ,V’; e g,/g; ier

Sunny / Partly Cloudy I@loqdy?

Weather Conditions: Temp:  “2<fD Wind: V& @ /S Precip:
Well Information Sampling Information
Well Locked? Yes _-No Purging Method: Bladder
Well Labeled? Yes? No Sampling Method: Bladder Control Settings
Casing Straight? Lf}?s No Dedicated Equip?: ‘”fgél,, No Purge:] <« sec.
Grout Seal Intact? Yes No Not Visible Duplicate Sample?: W&} No Recover]| <&~ = sec.
Repairs Necessary: i Duplicate Sample ID: W/Q, ‘4 /)_,-«/ pSl| =~
Casing Diameter: 2" “ '
Water Level Before Purge: no k¢ ft Purge Date:| 2 ;:L;,w 1 K Time Purging Began: g' s gﬁlpm
‘? Well Purged Dry? Ygs CNo Time Purged Dry:| .o mwmlpm
Sample Date:| 2 }7% / f Time of Sampling: ]}L] L am/pm
Depth to Top of Pump: - ft 2 2
Water Leve! After Sampie: ;7 2.0 f ft Bottle [1L Raw 250mL Sulfuric
Measurement Method: | _Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
2 2
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity; Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 e 5300y [Mej 22| 3421 ¢ 22 [50.34 | jso [ 50C O L ompe—.
2 | Jo2El So7 Ypaqy |-€eAall )71 | 112 1 Znal 262 4o ol ra—
s lypzyle g lieglet foagiliagV if 2 1&gy 1500l g0 | 202 | Clear
4 1yo41 |24 oyt Z.f 1,38 lje2. 5 4% (38,91 160 090 Clege—
5 ?DL! ‘/2%/ lh {76’ éi U, ln ?"/ IIOZ;(Q/ L{‘J’??’ ?2156 lﬁ?' ,ﬁ-’é)ﬁ c,,a(?n—a-"""'
6 ljpsy & o] [Jewgile,al 1,90 194 ga22.[32,52110¢ o0 | ol
7 ek ldyYlipdegll ¢z Lt Liot L 1 G d | 22,02 (o0 o7 el
s | /Bdi 027 o34 (L. a9 2,36 AT |55 3202 jp0 [icel | e4 —
s |/i2h 12,03 lieafl1d.9¢ 1231 (9774 £.03 [J2.p4 | (99 {500 e
10 {3y laad ool g 12,70 [T6. 4 15,9 B2 | (0% | Lol | Com o
Stabilized: Yes No ’ i < Total Volume Removed: o— mL

Comments:




> Field Datasheet =~ S toutesen

. Event:

‘ Groundwater Assessment Sample ID: K

2616 E. Broadway Ave, Bismarck, ND Sampling Personal: JQﬂ pedda szﬂ/,i X

Phone: (701) 258-9720 Date: ;‘3 f? i X
i

Field Measurements

Stabilization Temp | Spec. DO ORP | Turbidity| Water mL Discription:

(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) | Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% 20 mV +10% 0.251t clear, slightly turbid, turbid

1| (5l 1299 Ppurgleas | 290 |95 | 2ufl |32 |SO0 el

12 | UM |2, 78 | pu386,. 97| 2. 45| A5 57 | 272 | 3264|580 el
13 | UdL |3.75 399 |4, 94 (2,44 |95, 0 | 269 326 |cpd | - fn
14 e

15
16
17
18
19

20
21
22

23
24

25
26

27

28

29

30

Stabilized:  Yes No Total Volume Removed: ﬂ 000 mL

Comments:




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: 1O 2

Sampling Personal: )?4 P P aw Iy
= o o g

&

S
A

PN Pl Y
Weather Conditions: Temp: °F Wind: ﬂ/{’/ @ /5 Precip: Sunny / Partly Cloudy /KCIoudy }
Well Information Sampling Information T
Well Locked?|  Yes €No. Purging Method: Bladder
Well Labeled? No Sampling Method: Bladder Control Settings
Casing Straight?| ¢¥es® No Dedicated Equip?:| ¢ Yes) No Purge:] S sec.
Grout Seal Intact? @E@ No Not Visible Duplicate Sample?: Yes < No~> Recover:| &7 C sec.
Repairs Necessary: \ Duplicate Sampie ID: <-___,_—j:-"’ PSE| e
Casing Diameter: 2" : _
Water Level Before Purge: /,ﬁ, SgT ft Purge Date:| 2 <7 f’,,)V Time Purging Began:| 127 -7 aml@ﬂ
o Well Purged Dry?|  Yes B Time Purged Dry:| __————amfpm|
Sample Date:| 20,9~ ) & Time of Sampling:| / £ 22— am/fm)
Depth to Top of Pump: 27,05 ft ! -
Water Level After Sample: 20,5 | ft Bottle |[1L Raw 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {(mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% 0.1 +10% 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 [2qz2 ] sy poedléal [j2g [—5/ | S 1]4,72 14700 (522 S
2 1.5 1L Y4329 lna4y | 6490 | 0,95 -4. £ ’1'7 2 iq.6F (oo | 1 ooe LS ey
3 lizpz 928 ez .20 1089 2,2 (12339871 /oo liDoe '
4 zom|lugq4 Teo Lyt 1D, 91 -2.F [[.JL 1492t jpo | S0 | C/een—
5 %214 25 1G5 25T 5 2. 70|=C L | .07 2004 [0D | ool cfr
6 /3,7 13479321 {Lf2 10 s, ¢ | 109 |200q | )00 | Koo :
7 1322 (dyq 92791, ¢3 (07471 F,2 (0,98 (2611 | Joe [So2 | &€
8
9
10

»
Stabilized/( Yes / No

Commenté:\//

Total Volume Removed: ét S:"a Zg mL




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: "D

. \
Sampling Personal: /4',4/4,, ,/// é((,\/@c;,/ -

Weather Conditions: Temp: 2’@» °F Wind: /¥ & @ )Uf Precip: Sunny / Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes (y Purging Method: Bladder
Well Labeled? &ﬁ{ No Sampling Method: _Bladder Control Settings
Casing Straight? &€ No Dedicated Equip?: /@S) No Purge:| &~ sec.
Grout Seal Intact? Cw No Not Visible Duplicate Sample?: " Yes —NO™ Recover; 2‘,’? sec.
Repairs Necessary: —_— Duplicate Sample ID: PSl:l 20
Casing Diameter: 2" )
Water Level Before Purge: 2.2.6(0) ft Purge Date| 2Ly [ £ Time Purging Began:| / 7 $~77 amiim}
Well Purged Dy?|  ¥es #xNo> Time Purged Dry:| " amipm/—
Sample Date:| 24, / # Time of Sampling:| / &< 77 am{pm
Depth to Top of Pump: 32,7] ft Y ‘
Water Level After Sample: 25, i ft Bottle |1L Raw 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:  [500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 9o Z LI (UZp%] 7,02 [, 42 (4724 | Z.CL 12265 160 |S500 e,
2 92 2. yq 901z [ Z.06 |B. 720 |59, 2.9/ (2322} |00 fay/, T lec
3 [Nt [[o3 eyl 700 (077 1g2. £ | )2y 122,791 /90 0V) | clg —
s /Y324 4,26 (39,0 | 700 o077 | £33 10,94 12407 | foo | /020 | o heom.—
5 |lqyetec i 298 | 790 10 f) [E9.Y [0TF 1244, | jp0 | jeo? | el
6 199F| c,52 | 2g781 7,00 (D GOLs ] 1 Lo (29l | jp0 [ 500 | L&
7 452 |53 3esi| 7ol | DG72US Z | Joy2 24,7 | /00 SO0 e~
8 [jg¢71g23 37z 700 | I,o0 {5,571 [o 15129, 42| /00 | SO0 |l
9
10 i~ P
Stabilized: (/Yes) No Total Volume Removed: s /(D mL

Comments:




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: ] & j

Sampling Personal: )i N AT

e

R TS
Weather Conditions: Temp: /('[ Wind: /Y/@/ @ (/,7 Precip: Sunny / Partly Cloudy((,Clou'dy /’
Well Information Sampling Information
Well Locked? Yes No”’ Purging Method: Bladder
Well Labeled? f(ég 4 No Sampling Method: Bladder Control Settings
Casing Straight?| ¢Yes’  No Dedicated Equip?: Yes~ No Purge:] & sec.
Grout Seal Intact? /'X/eS/ No Not Visible Duplicate Sample?: Yes (chT) Recover:| £ sec.
Repairs Necessary: e Duplicate Sample ID: —— psi:| -
Casing Diameter: 2" )
Water Level Before Purge: S a8 ft Purge Date:| 5.7 7~ 1 { Time Purging Began:| //05°< “dmipm
) Well Purged Dry?| __ Yes f“ No/ Time Purged Dry;| —————amipm
Sample Date: '3#@}»/5 Time of Sampling:| / 2 )/ amipm)}
Depth to Top of Pump: L‘)l é; 7 ft
Water Level After Sample: 4o, 3 ft Bottle [1L Raw 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:  {500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) {NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 *10% +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 707 Tss9 laal3le, 78 | 2eR | 9729 1135 13004 | /eC CoC | Sidrhy s\, i
2 NS Vo2& lyas) | L2311 L2 ’é L gL 139 p 0 | 75e0 | g7
3 1 )30 849 (99521 73 | )29 z.fn 1728 138, 24] Joec |yg5ce | & fey
4 o | sl gt \L,74 | LY01LL Lz |3a2e | [ce [/[ped o /e,
5 11Co 1$.32 19959 | £,7Y E7ANS L 2/ 19,421 /e | /lcco | ¢ len
6 |,ipC |5 43 loasdllo9d [ L2722 A0 7 | Sug 134,591 jec | /(02 | oA
7 | J2ey |S52 |Ga5 L1l 79 1z [S9.5 | H& [39.4¢ /0 [Soe | (&
8 |12/C | 5. 29 lsane |73 [ T.22 |59 [ 97/|s9.75|/co [>20 | £/
9 1275 - ’
Stabilized: /*Yes No Total Volume Removed: 7 S UL mL

Commer{s/u




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: ) &2

Sampling Personal: “), Lo /)// 2 o ;,

¢

Temp: | [

«w-“\\
Sunny / Partly Cloudy / €loudy

Weather Conditions: °F Windd N @ F Precip:
' Well Information Sampling Information
Well Locked? Yes - No’ Purging Method: Bladder
Well Labeled? QW’EQ No Sampling Method: Bladder Control Settings
Casing Straight? ;ﬁé No Dedicated Equip?: /C\ng) No Purge:] o~ sec.
Grout Seal Intact? /@s’ No Not Visible Duplicate Sample?: Yes —UNo Recover:| ~ <7 sec.
Repairs Necessary: — Duplicate Sample ID: " PSI: —
Casing Diameter: 2"
Water Level Before Purge: 572 .49 ft Purge Date:| 5.~ ) & Time Purging Began:| ) 2/ /. amifpm
' Well Purged Dry? Yes [No/ Time Purged Dry:| ———————am/pm
Sample Date:|5 <0, | ¥ Time of Sampling:| | 7 7 ) am/gm
Depth to Top of Pump: YO, 98 ft T
Water Level After Sample: L, (’3 ft Bottie |1L Raw 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List:  {500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec DO ORP | Turbidity{ Water | Pumping mL Description:
(3 consecutive) (°C) Cond pH {mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% 20 mV +10% 0.25ft ml/min Clear, Slightly Turbid, Turbid
1 j2s5l 15,70 Vezeq (20 | 20 744 [ 569 130.)e | $00 ¢l (e, —
2 1200 g q3 [5229 (L, 72| 099173, L 5.92. 193421 )ct | /<o | Clega—
3 |50 g g% 1572201472110 | 7551300 (32,7 | /cC S0C | cl
a 3L 15991522721 ] (77,2 12,7338/ [ Jlv |<re |el~r
5 (/35 |599 |s5229[&72 [0,99 1729 |2.7] |33931/00 cop el
6
7
8
9
10 TN
Stabilized: /\/ Yes ) No Total Volume Removed: 95 [ ( mL

Comments(: \\.__...//




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: o

Sampling Personal: }/) 1 \(4 /,z//\(g}\//i,/

Weather Conditions: Temp: / °F Wind: /]/ W @ /2,_, Precip: Sunny /P I//Zrtly Clou\nyIoudym,
Well Information ' Sampling Information - o
Well Locked? Yes No~ Purging Method: Bladder
Well Labeled?| _Yes” No Sampling Method: Bladder Control Settings
Casing Straight?| &¥es  No Dedicated Equip?:| ¢<Yes~ No Purge:| $ sec.
Grout Seal Intact?| K88 No Not Visible Duplicate Sample?: Yes ~ No’ Recover:| S & sec.
Repairs Necessary: — Duplicate Sample ID: - ’ PSI: T
Casing Diameter: 2"
Water Level Before Purge: oA [ TF ft Purge Date: %/7 /§ Time Purging Began:| /¢ / am/pm
Well Purged Dry?| = Yes Moy Time Purged Dry:{ —_ __—amip
Sample Date: 744/" /Y Time of Sampling:] [ £ 2|  andjpm
Depth to Top of Pump: 33 /[ ft A ‘ —
Water Level After Sample: 2L 98 ft Bottle |1L Raw 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) [ Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 eyl 100 39 1gs] |2 90 1497 | so/ 1267k [ /0C  Kro Lalyrty 7 b2
2 [\$F] [ [T e .42 [ 72L 1573 (2475 1o [/SP0 > 7 '
3 eyl L7 A377 1591171 le7s [0 [2zsl jce Jcme Lo,
4 ljeel |g273 1975 [ LLe |y, 7717077 9’7% 2,77 (02 l/Sec | oL,
5 lbok L7 047 Llr el 179, 91593 (2075 /Ce | 5cd |c b —
6 1] [Le)las79lee] 1151 |98 (992124751 jo= | GRE oty —
T fil liYyslazva liie 1l.gl et 14,5] [ ~e751/6e  |gee L
8 I,M 2 ,] ,é,"s’ o C{‘%,q ’7 é«Z C 1] "pfi\:'[ £9, §_+ L‘// [ 24,77 {/f“?’@ (—;/56 C
9
10
Stabilized: &Yes )\ No Total Volume Removed: 7/ £/ mL
Comments: V;/(; ’’’’’’ [

WS Trv2en yook o while o U o




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

V .
mVTL

Laboratories, Inc.

Chain of Custody Record

Project Name: Event: Work Order Number: s
MDU Heskett Spring 2018 DLTCES 7
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Marshall Attn;
Address: 400 N. 4th St Address: Q "
Bismarck, ND 58501 Ay7en /I/;@y\/my
phone: 701-222-7829
email:
Sample Information Bottle Type Field Parameters Analysis
Zg\ :
© 2/ .
& ¢/ sl$ 5/ £
o s/s/3 <[ S
Q ~ wf F Q y
Lab ) 4 g s/ EIElE s &
Number Sample ID g /§ @ N ?? é(,? iy & 2'; : Analysis Required
L 53 13 24008 1114 L | ow x| x| x| x 3,35 183940694
v 45 Dup 240K 1 114f | ew x| x| x|x - - | ~
T ™ - ¢ A ; 3
e 102 2daclf |13+ ew x| x| x| x 4499274 £, £7
s 70 Laarif 1i457] ow x| x|x|x 522312839 2ol
Y57 101 3/4/,?/’( [2/0 | aw X|X|X|X S \H9el | &F5 MDU List AA & MDU
L 455 103 Fanif 11320 | ow x| x| x| x 5.5 5224 | £,72 Appendix 3 List
= ¢ 7 — T
s 44R Ssrrif |[L2]| ow x| x| x| x LsdlaA Lio
W 4o FB1 SApri | - | ew x| x| x| x - | — |
7
Comments:
Relinquished By: Sample Condition: Received by:
Name: . Date/Time Location: Temp (°C) Name: Date/Time
\ ‘! ’ Lo ’ c A CJ};/:)::
1 %/1 /M [ [ % w; wﬁgﬁ@ b é@/msas S s HA 1Y
- Ay
2 =




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2616 East Broadway Ave, ~ Blsmarck 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 9 MAY 18 (Analysis Flag)

MVTL Lab Reference No/SDG: 201882-0663

Client: Montana Dakota Utilities

Location: MDU Heskett

Project Identification: CCR April 2018

MVTL Laboratory Identifications: 18-W497 through 18-W504

Pagelof1l

MDU Sample Identification MVTL Laboratory #
33 18-W497

3-90 18-W498
Dup?2 18-W499
2-90 18-W500
104 18-W501
80R 18-W502
105 18-W503
FB2 18-W504

l. RECEIPT

e All samples were received at the laboratory on 5 Apr 18 at 1505.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 2.4°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical
laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

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

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

V. ANALYSIS
e All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical
laboratory report.
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: Cﬁa/‘/‘ﬁ}ﬁ&- @J@ DATE: qﬂbﬂy’é

Claudette Carroll - MVTL Bismarck Laboratory Manager

MVTL g the y of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all condmons aﬁ'ectmg 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
bli of lusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 ~ Fax 701-258-9724 MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report
Lab IDs: 18-W497 to 18-W504 Project: MDU Heskett Active Ash Work Order: 201882-0663
Matrix Matrix | Matrix | MSD/ MSD/
LCS LCS LCS Matrix | Matrix Spike Matrix | Spike | Spike | Dup MSD/ | MSD | MSD/| Dup Known | Known
Spike | Rec % Rec | Spike [ Spike Orig Spike | Rec % Rec | Orig Dup Rec Dup | RPD Rec % Rec | Method
lAnalyte Amt Y% Limits | Amt ID Result | Result | % Limits | Result | Result | % RPD | Limit (<)| (%) Limits | Blank
Boron - Total mg/I 0.40 102 80-120 | 2.00 18-W503 <0.5 2.22 111 75-125| 2.22 2.24 112 0.9 20 - - <0.1
- - <0.1
Calcium - Total mg/l 20.0 108 80-120 | 500 18W498q 445 960 103 75-125 | 960 950 101 1.0 20 - - <1
20.0 107 80-120 [ 500 18W502q 292 790 100 75-125 | 790 800 102 1.3 20 - - <1
- . <1
. . <1
- - <1
Chloride mg/1 30.0 98 80-120 | 30.0 18-W499 37.8 67.4 99 80-120 | 67.4 67.9 100 0.7 20 - - <1
30.0 99 80-120 | 1200 18-W548 2880 4110 102 80-120 | 4110 4150 106 1.0 20 - - <1
30.0 99 80-120 - - <1
Fluoride mg/1 0.50 104 90-110 | 0.500 18-W498 0.13 0.62 98 80-120 | 0.62 0.62 98 0.0 20 - - <0.1
0.500 18-W502 0.29 0.77 96 80-120 | 0.77 0.77 96 0.0 20 - - <0.1
pH units - - - - - - - - - 7.2 7.2 - 0.0 20 - - -
- - - . . - e . s 7.1 7.2 “ 14 | 20 2 . .
Sulfate mg/l 100 104 80-120 | 4000 18-W498 2020 5970 99 80-120 | 5970 5780 94 3.2 20 - - <5
100 94 80-120 | 500 18-W548 201 652 90 80-120 | 652 656 91 0.6 20 - - <5
100 97 80-120 | 4000 18-M875 744 5330 115 80-120 | 5330 5180 111 2.9 20 - - <5
Total Dissolved Solids mg/1 - - - = 5 - - - - <10 <10 - 0.0 * - & <10

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

Approved by: < /a/i/tr@
Y Y 4




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Notth Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 East Broadway Ave, ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724  MEMEESR

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

www.mvtl.com

Page: 1 of 7

CERTIFICATE of ANALYSIS - CCR
Report Date: 1 May 18

Samantha Marshall Lab Number: 18-W497

Montana Dakota Utilities Work Order #: 82-0663

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 4 Apr 18 12:35

Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: 33
Temp at Receipt: 2.4C
Event and Year: Spring 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

Metal Digestion EPA 200.2 5 Apr 18 Svs
pH - Field 6.60 units NA SM 4500 H+ B 4 Apr 18 12:35 DJN
pH * 6.8 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 727 Degrees C NA SM 2550B 4 Apr 18 12:35 DJN
Conductivity - Field 4834 umhos/cm 1 EPA 120.1 4 Apr 18 12:35 DJN
Fluoride 0.26 mg/1 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 3140 mg/1 5.00 ASTM D5.16-O7 27 Apr 18 8:43 RAG
Chloride 12.8 mg/1 1.0 SM4500-Cl-E 10 Apr 18 14:43 RAG
Total Dissolved Solids 5070 mg/1l 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 465 mg/1 1.0 6010D 10 Apr 18 10:57 Sz
Boron - Total 0.32 mg/1 0.10 6010D‘ 9 Apr 18 14:38 SZ
* Holding time exceeded

Approved by: (') Lf-
proved by (fpuddte K CanrCp 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 + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL g 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

alllcondllinns affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 North Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
gﬁTgr]Etih Ggrmaél St. X Newglm, M11:] %6873 ~ 800-782-3557 ~ Fax 507-359-2890 R ——
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Page: 2 of 7

CERTIFICATE of ANALYSIS - CCR
Report Date: 1 May 18

Samantha Marshall Lab Number: 18-W498

Montana Dakota Utilities Work Order #: 82-0663

400 N 4th St : Account #: 002800

Bismarck ND 58501 Date Sampled: 4 Apr 18 13:50

Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: 3-90
Temp at Receipt: 2.4C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 S Apr 18 Svs
pH - Field 6.91 units NA SM 4500 H+ B 4 Apr 18 13:50 DJN
PH * 7.2 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 7.21 Degrees C NA SM 2550B 4 Apr 18 13:50 DJN
Conductivity - Field 4640 umhos/cm 1 EPA 120.1 4 Apr 18 13:50 DJN
Fluoride 0.13 mg/1 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 2020 mg/1 5.00 ASTM D516-07 18 Apr 18 15:15 RAG
Chloride 37.8 mg/1l 1.0 SM4500-Cl-E 10 Apr 18 14:43 RAG
Total Dissolved Solids 4710 mg/1 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 445 mg/1l 1.0 6010D 10 Apr 18 10:57 SZ
Boron - Total 0.13 mg/1l 0.10 6010D 9 Apr 18 14:38 SZ

* Holding time exceeded

cC
Approved by: @a-uzﬁtﬁ& K Canr€p L{' qu 18

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION: ND # ND-00016
MVTL ; tl.le y of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all c9ndit|om affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 N L=
1201 Lincoln Hwy, ~ Nevada, 1A 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 3 of 7

CERTIFICATE of ANALYSIS - CCR
Report Date: 1 May 18

Samantha Marshall Lab Number: 18-W499
Montana Dakota Utilities Work Order #: 82-0663
400 N 4th st Account #: 002800
Bismarck ND 58501 Date Sampled: 4 Apr 18

Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: Dup2
Temp at Receipt: 2.4C
Event and Year: Spring 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 S Apr 18 SVs
PH * 7.2 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Fluoride 0.13 mg/1l 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 2130 mg/1l 5.00 ASTM D516-07 18 Apr 18 15:15 RAG
Chloride 37.8 mg/1 1..0 SM4500-Cl1-E 10 Apr 18 14:43 RAG
Total Dissolved Solids 4400 mg/1 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 468 mg/1 1.0 6010D 10 Apr 18 10:57 SZ
Boron - Total 0.13 mg/1 0.10 6010D 9 Apr 18 14:38 SZ

* Holding time exceeded

cc
mpprovedby: (0 ity K CunrCp 4/%“/) / S/

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

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

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




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

www.mvtl.com

MEMBER

Sample Description: 2-90
Temp at Receipt: 2.4C
Event and Year: Spring 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 5 Apr 18 SVS
pH - Field 6.96 units NA SM 4500 H+ B 4 Apr 18 15:12 DJN
PH * 7.3 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 6.76 Degrees C NA SM 2550B 4 Apr 18 15:12 DJN
Conductivity - Field 7110 umhos/cm 1 EPA 120.1 4 Apr 18 15:12 DJN
Fluoride 1.03 mg/1l 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 3990 mg/1 5.00 ASTM D516-07 18 Apr 18 15:15 RAG
Chloride 69.7 mg/1 1.0 SM4500-Cl-E 10 Apr 18 14:43 RAG
Total Dissolved Solids 7240 mg/1 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 462 mg/1l 1.0 6010D 10 Apr 18 10:57 SZ
Boron - Total < 0.5 @ mg/1l 0.10 6010D 9 Apr 18 14:38 SZ
* Holding time exceeded
(&
) s
: ¢ t M
Approved by: Q} aedidte K Crm F()p L{- M l&/
¥

CERTIFICATE of ANALYSIS -

CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St

Bismarck ND

58501

Project Name: MDU Heskett Active Ash

Page: 4 of 7

Report Date: 1 May 18

Lab Number: 18-W500

Work Order #: 82-0663

Account #: 002800

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

RL =

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

Method Reporting Limit

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

@ =

Due to sample matrix #
Due to sample quantity +

CERTIFICATION: ND # ND-00016

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

MVTL

the

of the

le for MVTL to

lysis done on the sample submitted for testing. It is not p

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

1

of

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

www.mvtl.com

MEMBER

CERTIFICATE of ANALYSIS -

CCR

Samantha Marshall
Montana Dakota Utilities
400 N 4th St

Bismarck ND

Project

Sample Description:

Event and Year:

Name :

58501

MDU Heskett Active Ash
104

Spring 2018

Page:

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

23 Apr 18
18-W501
82-0663
002800

5 Apr 18 11:36
5 Apr 18 15:05

Sampled By: MVTL Field Services

Temp at Receipt: 2.4C

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 5 Apr 18 SVS
pH - Field 6.92 units NA SM 4500 H+ B 5 Apr 18 11:36 DJN
PH * 7.3 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 6.60 Degrees C NA SM 2550B 5 Apr 18 11:36 DJN
Conductivity - Field 14041 umhos/cm 1 EPA 120.1 5 Apr 18 11:36 DJN
Fluoride 0.54 mg/1 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 10700 mg/l 5.00 ASTM D516-07 18 Apr 18 15:15 RAG
Chloride 103 mg/1 1.0 SM4500-C1-E 10 Apr 18 14:43 RAG
Total Dissolved Solids 17400 mg/l 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 431 mg/l 1.0 6010D 10 Apr 18 10:57 SZ
Boron - Total 0.90 mg/1 0.10 6010D 9 Apr 18 14:38 SZ
* Holding time exceeded
cC
Approved by: C ﬂ £ m ” L‘l M g
QAL J<.CJx4r€p cLL4)
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix . # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND # ND-00016

MVTL the

of the

all conditions affecting the sample are

i

of

P

ey o o o o —
lysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample Will be the same on any other sample unless

the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 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

CERTIFICATE of ANALYSIS -

CCR

Samantha Marshall
Montana Dakota Utilities

400 N 4th St

Bismarck ND 58501

Project Name:

MDU Heskett Active Ash

Page:

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

5 of 7

1 May 18
18-W502
82-0663
002800

5 Apr 18 12:31

5 Apr 18 15:05

Sampled By: MVTL Field Services

Sample Description: 80R
Temp at Receipt: 2.4C
Event and Year: Spring 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 5 Apr 18 SVS
pPH - Field 7.10 units NA SM 4500 H+ B 5 Apr 18 12:31 DJN
PH ¥ 7.4 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 5.54 Degrees C NA SM 2550B S Apr 18 12:31 DJN
Conductivity - Field 5743 umhos/cm 1 EPA 120.1 5 Apr 18 12:31 DJN
Fluoride 0.29 mg/1 . 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 3260 mg/1 5.00 ASTM D516-07 19 Apr 18 10:30 RAG
Chloride 157 mg/1 1.0 SM4500-C1-E 18 Apr 18 9:12 RAG
Total Dissolved Solids 5730 mg/1 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 292 mg/1 1.0 6010D 10 Apr 18 11:57 S2Z
Boron - Total < 0.5 @ mg/1 0.10 6010D 9 Apr 18 14:38 SZ

* Holding time exceeded

-
Approved by: &7 e pﬁd%g_ . C“/L\ e 10 L{’MM l x

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL =

Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

@

Due to sample matrix
Due to sample quantity

#
+

Due to concentration of other analytes

Due to internal standard response

MVTL

the accuracy of the

lysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless

all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

blication of e

P

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notth German St. ~ New Ulm, MN 56073, 800-762-3857 ~ Fax 507-350-2690 e
ast Broadway Ave. ~ Bismarc 58501 ~ 800-279-6885 ~ Fax 701-258-9724

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

www.mvtl,com

Page: 6 of 7

CERTIFICATE of ANALYSIS - CCR
Report Date: 1 May 18

Samantha Marshall Lab Number: 18-W503

Montana Dakota Utilities Work Order #: 82-0663

400 N 4th St Account #: 002800

Bismarck ND 58501 Date Sampled: 5 Apr 18 13:57

Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
Sample Description: 105
Temp at Receipt: 2.4C
Event and Year: Spring 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 5 Apr 18 SVSs
pH - Field 6.72 units NA SM 4500 H+ B 5 Apr 18 13:57 DJN
PH * 7.1 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Temperature - Field 6.27 Degrees C NA SM 2550B 5 Apr 18 13:57 DJN
Conductivity - Field 7596 umhos/cm 1 EPA 120.1 5 Apr 18 13:57 DJN
Fluoride 0.28 mg/1l 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate 4570 mg/1 5.00 ASTM D516-07 19 Apr 18 10:30 RAG
Chloride 333 mg/1 1.0 SM4500-C1-E 18 Apr 18 9:12 RAG
Total Dissolved Solids 8110 mg/1 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total 405 mg/1 1.0 6010D 10 Apr 18 11:57 Sz
Boron - Total < 0.5 @ mg/1 0.10 6010D 9 Apr 18 14:38 SZ
* Holding time exceeded
7 ( y
mpproved by (0 ditte K Cuare 7 Lf A’(ﬂy) l—%
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 # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL the y of the apalysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a pnmculur sample wnll be the same on any other sample unless
all condnmns 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
bli of lusions or extracts from or regarding our reports is reserved pending our written approval,



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 Notth German St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
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1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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Page: 7 of 7

CERTIFICATE of ANALYSIS - CCR
Report Date: 1 May 18

Samantha Marshall Lab Number: 18-W504
Montana Dakota Utilities Work Order #: 82-0663
400 N 4th St Account #: 002800
Bismarck ND 58501 Date Sampled: 5 Apr 18

Date Received: 5 Apr 18 15:05
Sampled By: MVTL Field Services
Project Name: MDU Heskett Active Ash
PO #: 169918
Sample Description: FB2
Temp at Receipt: 2.4C
Event and Year: Spring 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
Metal Digestion EPA 200.2 5 Apr 18 SVSs
PH * 6.0 units 0.1 SM4500 H+ B 6 Apr 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 6 Apr 18 17:00 SVS
Sulfate < 5 mg/1 5.00 ASTM D516-07 19 Apr 18 10:30 RAG
Chloride < 1 mg/1l 1.0 SM4500-Cl1-E 18 Apr 18 9:12 RAG
Total Dissolved Solids < 10 mg/1l 10 I1750-85 9 Apr 18 12:00 SVS
Calcium - Total < 1 mg/1 1.0 6010D 10 Apr 18 11:57 SZ
Boron - Total < 0.1 mg/1 0.10 6010D 9 Apr 18 14:38 SZ
* Holding time exceeded
-
; <
Approved by C/Oétwﬁw& K. CanrCp 4/14104 [ (
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016
MVTL g the of the analysis done on the sample submitted for testing. It is not possible forTVTLIo guarantee that a test result obtained on a particular sample Will be the same on any other sample unless

all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of lusions or extracts from or regarding our reports is reserved pending our written approval.




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

Field Datasheet

Groundwater Assessment

Company:

MDU Heskett

Event:

Spring 2018

Sample ID:

Sampling Personal:

e

///{//AA /4/’/ efn-te.

i
Weather Conditions: Temp: ) "/& °F Wind: 5 @ Precip: /Sunny./ Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked?| Yes Clie? Purging Method: Bladder
Weli Labeled? r?f@ No Sampling Method: Bladder Control Settings
Casing Straight?|  s¥62 No Dedicated Equip?:| ~¥85” No Purge:] S sec.
Grout Seal Intact? Yes No . 4i—ENGtVisible > Duplicate Sample?: Yes . <No Recover:| S s— Sec.
Repairs Necessary: Duplicate Sample ID: e psi| -~
Casing Diameter: 2"
Water Level Before Purge: V. [ O ft Purge Date:| 0.4~ /. Time Purging Began:| /// S~ _@filpm
- Well Purged Dry?| ~ Yes NG Time Purged Dry: ——ampm
Sample Date:| £, /.5 Time of Sampling]| ,Z.55  am/p®
Depth to Top of Pump: LAY ) ft ’ I
Water Level After Sample: G/ 3 ft Bottle [1L Raw 250mL Sulfuric
Measurement Method: |  Electric Water Level Indicator List: "|500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 2o [ Sed (9999 | 5 22 |74 2, "7 IV ETNIRNTS Soo | <bahtly Fn g AL
2 11135 700 | 529L .7 294 Wr 75 L 4L 72 [oc /S |sT
3 Jjso | 7091 4g7l1e,59 2’, o LHLS1YL72] Jed /e s 7
4 | Taps | 7,40 \4gq0 |Eb] 12,/7 _@L/?‘ Ol .78 |4l72] jec |jco [ cl.,
5 ljo s 75231473 &5 9]2.,] [—HF Y1959 179 | Jop 1060 | ~teo
6 lizeo | 74 |9¢3 57 659 lzpe |87 3 | 2,60 S1.72] joo | oo |~/ .
7 1228 | 725 g3, | Z.e3 '7‘;%3 Lo 4,75 | joz el | ofeen —
8 | [25C 1 7L |ugyq Lo 1 Zp7 afs | 1.9 (973 | oo | <eo [C/e
9 (255 547 Jbgzd .60 |2, 091948 [ 1,773 [y7> (pe oo | cflen~
10
Stabilized: Vesv No Total Volume Removed: 700 mL
Comments: .0 % ... N - N .
Tk 78 pull f ey Checll bl g N Fhe ) gl S7nEl




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

Field Datasheet

Groundwater Assessment

Company:

MDU Heskett

Event:

Spring 2018

Sample ID:

3—490

Sampling Personal: ‘/,)/7-,/’/‘4:/\ //'/ /’;,Q"-y/ﬂ',/t@
v [ B //

o

= A
Precip: //Sunny/} Partly Cloudy / Cloudy

Weather Conditions: Temp: 7§ °F Wind: Sw @ “F
Well Information Sampling InféhnaﬁGn
Well Locked? Yes “\No/ Purging Method: Bladder
Well Labeled? ﬁeé No Sampling Method: Bladder Control Settings
Casing Straight? ,/@e% No . Dedicated Equip?: (ﬁasﬁ No Purge:] & sec.
Grout Seal Intact?| _Yes No _{Not Visible Duplicate Sample?: Afes>  No Recover:| > S™ sec.
Repairs Necessary: — Duplicate Sample ID:| 7/, , o 2 PSI: —
Casing Diameter: 2" v
Water Level Before Purge: 19,38 ft Purge Date:| 447~ ¢ Time Purging Began:| /3¢¢"  am/piy
‘ Well Purged Dry?|  Yes  Nod Time Purged Dry:| -« — —am/pm
Sample Date:|~, 2, /¥ Time of Sampling:| / S/  amipm
Depth to Top of Pump: 20 L5 ft
Water Level After Sample: 9.9 ft Bottle {1L Raw 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mbL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time E5% +0.1 +10% +20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
t [I3ie 77 37 g 2,36 | A7 [2.7] 1 ]9495 | ®WC 00 | cle—
2 |J720 | 7.0€C | 4e34| 890 | 2,24 274 243 | 945 jeo  |lged o
3 133@ | 744 | 4(3L149s |2 %013l jesT 194s | Joe | jeco | &,
4 Lz 7248 [HeqilLdr 12 5113731 0.99 it (0 | S5ev | o /fen
5 B9p | 71l (Hes21éal |2, 6"H 2849108 F 1943 jel SCe | e e
6 (3¢ VT e (Mol V2.9 Yo, 31089 [ 1dye | Jed | Sed | et
7 /[5¢5¢C | 732 Y le | £al .ty | He. 9 @"917-‘7 19,45 ( ¢ o) | e A
8
9
10 12 N\
Stabilized: (/ Yes / No Total Volume Removed: &/ ¢ 90 mL

Comments:\\/




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

Field Datasheet

Groundwater Assessment

Company: VDU Heskett
Event: Spring 2018
Sample ID: 2 Y€

Sampling Personal:

Dar’Ch ) T ot s
¥ —

T—
Weather Conditions: Temp: ? 7_°F Wind: w @ LI Precip: fSunny/ Partly Cloudy / Cloudy
Well Information l Sampling lnfokr}ra’n{n
Well Locked?]  Yes_€No.~ Purging Method: Bladder
Well Labeled? ,é@ No Sampling Method: Bladder Control Settings
Casing Straight? /@ No }//————ﬁ_ﬁm Dedicated Equip?: @s) No Purge:| 5~ Sec.
Grout Seal Intact?]  Yes No NoL\ﬁ§Lble/ Duplicate Sample?: Yes @ Recover:| 0§ sec.
Repairs Necessary: e Duplicate Sample ID: e PSI| -z <~
Casing Diameter: 2" »
Water Level Before Purge: Z 42— ft Purge Date: /L- ye (’g/ Time Purging Began:| )&/ &4>  am/pm)
Well Purged Dry? Yés Time Purged Dry:|  ¢——4Tifpm
Sample Date: L//—j?-y/- /9" Time of Sampling: [5/12/ am/Bm|
Depth to Top of Pump: - ft
Water Level After Sample: 2 f, 47’) ft Bottle 1L Raw 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% 0.1 +10% +20 mV +10% 0.25ft ml/min Clear, Slightly Turbid, Turbid
1 Yyyrmrzes 17175 1L.49 541 1559 LA [zi7( 100 |coo | clep—
2 |jyqeal 77 175 1446, 19,98 156.5 1 J.oC |oibe | Jo? ljgeo | fe
3 lycer | €22 il [£,98 14, z0 156.9 10,59 |2iée | /66 [ S©0
a |iserz | fgl 1902 [6.95 [d.p([5&T 053 [2140]/00 | Sep [l —
5 1js(2 & 7LTp | 6:90 |9, 0|56 771055 [20¢f] /00 [Soo |clr —n
6
7
8
9 Pric
0 |7 N
Stabilized: ({ Yes} No Total Volume Removed: 3@20@ mL
Comments: ~—"




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: I@ L/

Sampling Personal:

[ rn 42 Gcime
1 Y =

Comments: W

==
Weather Conditions: Temp: }7 Wind: /\/ @ /D Precip: Suriny /,P/rtly Clouc,tXlICIoudy
Well Information Sampling Informatlon
Well Locked? Yes -@ Purging Method: Bladder
Well Labeled?] ffed  No Sampling Method: Bladder Control Settings
Casing Straight? '\@ No . Dedicated Equip?: W No Purge: o~ sec,
Grout Seal Intact?| ¢¥es’ No ~Not Visible Duplicate Sample?: Yes ‘ Recover:| € ¢~ sec.
Repairs Necessary: ) Duplicate Sample ID: =Y PSi| ..
Casing Diameter: 2"
Water Level Before Purge: [3 LL ft Purge Date:| $ &y 1 Time Purging Began:| /S [ @nipm
Well Purged Dry? Yes N8 Time Purged Dry:| " ——amfpm
Sample Date:|$S7 40 ) Time of Sampling:| 7, 24 &M/pm
Depth to Top of Pump: - ft ’ . B ~
Water Level After Sample: } Z. 9% ft Bottle [1L Raw 250mL Sulfuric
Measurement Method: | _Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) {(mV) (NTU) | Level (ff) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% 0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 1ol 77,95 | i4ell [£,99 § oy [T IF 1135 j0e [goo | &
2 W | bzl | 4071 £, 42| | ¢ H,q 0.5 113.9& | Jpo |jsed | clr—m
3 UL 1670l Hos7 &z (1,36 (622105 [15.¢¢ i) 7D | cler
a_ Vi b leu7 1 /9i3ldaz |, 7291628 (0434 | Ipo [jeee | ~fr
5 1z (&6 V902 ar [ 40 €2, ¢ (0.5 (7,92 o0 [$20 | .
6 3 L logo 9ol 4Z |1, 202, | 10,55 )395 | (vo |52 | off—
7
8
9
10 e
Stabilized: { Yes | No Total Volume Removed: 4§39  mlL




VT

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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: (g)/ O /e

Sampling Personal: 0 o AL ey e
Vi 7 P ~

— ~
Weather Conditions: Temp: 7 7]l °F Wind: /]/ @ —2.7) Precip: Sunnfl F(qrtly CIou&y}Cloudy
Well Information Sampling Information
Well Locked? Yes éﬁgyy Purging Method: Bladder
Well Labeled? ﬁ/ No Sampling Method: Bladder Control Settings
Casing Straight?| fes No Dedicated Equip?:| &fés > No- Purge:] S sec.
Grout Seal Intact?] ¢Y8® No Not Visible Duplicate Sample?: Yes _No™ Recover| > ¢ sec.
Repairs Necessary: — Duplicate Sample ID: _— Pt /¢~
Casing Diameter: 2" -
Water Level Before Purge: /|3, 59 ft Purge Date:| <~ A0, J§ Time Purging Began:| /204  am/@i
! Well Purged Dry?| ~  Yes 4No) Time Purged Dry:| ——oHn0  —amfpm
Sample Date:!| § L, | £ Time of Sampling:| )2 73 ) am/pm
Depth to Top of Pump: [<“T. 3¢ fit ro '
Water Level After Sample: j i3, fé ft Bottle |1L Raw 250mL Sulfuric
Measurement Method: | _Electric Water Level indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 +10% 20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 |)z2ii ¢ 7L L SF28l 241 2.9/ 1G98 [LH2 /275 liem S00 | ¢ /eop—
2 o2 1S 9L \STRY 7.0 | O 5643 054 49 |jos oo | . —
3 2L lgyd | Saat 7,00 | Dg2 1579 [Bal [Frd | 100 | 500 =l —
4 1123 le o4 16743(7,00 [D.99 |57 § |0, a5 4Z | /oo Teop | ol
5
6
7
8
9
10 L
Stabilized: { Yes) No Total Volume Removed: 2-$707 mL

Comments: N’




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Spring 2018
Sample ID: |05

Sampling Personal: wﬂﬂf /e /)//?’{/A/ﬂ /j/’?

ey
Sunny / %ly Clgucﬁ / Cloudy

Weather Conditions: Temp: 7. ’7’ °F Wind: /{/ @ / S Precip:
Well Information Sampling Information
Well Locked?| Yes  ANo/ Purging Method: Bladder
Well Labeled? (/ﬁe:é No Sampling Method: Bladder Control Settings
Casing Straight? ngé No Dedicated Equip?: @es) No Purge:] &~ sec.
Grout Seal Intact? )?/9)3 No Not Visible Duplicate Sample?: Yes %@ Recover:| & & sec.
Repairs Necessary: ~ — Duplicate Sample ID: PSI: -
Casing Diameter: 2"
Water Level Before Purge: LS 6 ft Purge Date:| 54, /¢ . |Time Purging Began: 30 2. amigm
‘ Well Purged Dry?|  Yes @6/ Time Purged Dry!|  ~——amilpm
Sample Date: ;‘4‘4{/ X Time of Sampling:| /¥ 5 "2~ am/gm
Depth to Top of Pump: 3 ], 2 ‘-f ft /
Water Level After Sample: / [, (:. ‘§/ ft Bottle |1L Raw 250mL Suifuric
Measurement Method: | Electric Water Level Indicator List:  |500mL Nitric 500mL Nitric (filtered)
Field Measurements
Stabilization Temp Spec. bo ORP | Turbidity| Water | Pumping mL Description:
{3 consecutive) (°C) Cond. pH {mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% - 201 +10% _ 20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
T 30 Z &0l LS o7 | 25 [ShF | [ 2S 1 [JE] ] j22 [So0 [ <€
2 13 2 g9t s ~+1 &1 l.eb |50 % gz linly /o7 (814 A —
3 /222 | 5,74 a8 7T el (57 s |n g2 }]IL-/LS) 1080 o | cl
2 123215, 87 mac3 | Lad (139152 2],32 UL{S [ oo [Gooo | ¢l
5 | 2g2- | L2 lwoso3le 79 0.4 HsL. g 1170 llds | joo ljeepn | ~f
6 1397 |L.qe | 7512 1692 (OFF (LY LT3 |[1ES | (o0 ([ S00 | oo
T )3 | b9 7540t | 97156, 77 | 1065 114 | /DO | SO0 | el
g 25+ 16273 Fca4l6,72 10§D 156771 1,69 L Tpn <00 | eln —
10 |
Stabilized: \Yes\ No Total Volume Removed: .S 0 mL

Comments: .%/W S A g@




MVTL Calibration Worksheet
Technician: ﬁﬂ//c/ﬂ /l/(@_fm/ﬂ@

3 556 MIPS T2E 102056
S

Site: MDU Heskett

Instrument

(Circle One): #1 650 MDS 08F100203

#2 650 MDS 04H14736

Pre Site Calibration

ost Site Check
Time: /zﬁ &

pH
Buffer 7

Temp °C

Reading

35T

4,99

Conductivity

[£.3%

577

pate: L AL/ ] }/ Time: ()7 Y
/ mv Range +/-
pH Temp °C Pre Cal Post Cal  Post Cal Range mv 50
Buffer 7 i3z 7.0 7,90 6.95-7.05 =719 0 +/- 50
Buffer 10 17,24 10073 | | 1000 | 9951005 7z 4 | 180450
Conductivity Check
Buffer 10000 | 19 2. p| |19 XA +10% Buffer5000| 499%
ORP
231 mV @25C 7, 25 | 2347 231D +10 mvV
DO , Barometric Pressure (mm Hg)
) [g A ) [Fo5T ] e [0S
Date: ﬁﬁﬁf /,ig Time: @/((90
pH l Temp °C Pre Cal ) Post Cal  Post Cal Range mv ™ Ri%ge "
Buffer 7 1idd | | 7202 | ™F 00| ess70s | =57 2| o450
Buffer 10 1553 194L |0 00 9.95-1005 |=207. & | -180+-50
Conductivity Check
suer 10000 | 1 Z493| lipizol| [V 000] £10% Buffer5000| 5 9 7 0
ORP
3tmvazsc | h24 | (2266 |23, ] 10 mV
DO Barometric Pressure (mm Hg)
}%’g rfa"ﬂ?q‘ lajqw mg/L 7’20“87

Buffer 5000
Time: / V’}Z]
pH Temp °C Reading
Buffer 7 [ycz?7 ,7”)/
Conductivity
Butiersooo | 19,33 | [5025




Site: MDU Heskett

MVTL Calibration Worksheet

Instrument
{Circle One):

#1 650 MDS 08F100203

/ ~ ,
Technician: ﬁ/;f//[,/L / { TS~ Ah g

#2 650 MDS 04H14736

#3 556 MPS 12E10205

Pre Site Calibration

Time: D[@O

Date: ‘{A”ﬂp// ?

mv Range +/-

Post Sit_e Check

DO

[£.85

§isY

9.7

pH Temp °C Pre Cal Post Cal  Post Cal Range mv 50
Buffer 7 18,251 16,99 | | Fop| 695705 [~F2.3 | o+-50
Buffer 10 (.54 [/0.0] | |]Ds00 9951005 |—209. ) | -180+-50
Conductivity Check
Buer 10000 |/, 76 | (L1026 |/ o003 £10% Bufer 5000 | 4 9 99
ORP
231mv@2sc | be37F | |230.0 ‘23/,7 +10 mV
' DO Barometric Pressure (mm Hg)
1%57 (;7. 7/0 7/03 mg/L l riz/tﬁ,é
Date: S'A'vy( ! { Time: 0{90
) mv Range +/~
pH Temp °C Pre Cal Post Cal Post Cal Range mv 50
Buffer 7 19457 |03 | |7F.00 6.95-7.05 -34, | 0 +/- 50
Buffer 10 (4.43| | .90 | | [6.00 9951005 |—Zlo. 5 | -180+/-50
Conductivity Check
surer 10000 | 1§98 | 199F | 19779 +10% Buffer 5000 | 49 ¢ <]
ORP
231 mV @ 25C l_A__ﬁD | [229.4] | 23/,““ +10 mV

Barometric Pressure (mm Hg)

mg/L

5.7

Time: / 7 l L//
pH Temp °C Reading
Buffer 7 / 7; Zﬂl d‘?, o '
Conductivity A
Buffer 5000 Zfz ‘f L( gOOX
Time: ? ﬁ(}' Lf
pH Temp °C Reading
Buffer 7 lﬁ Yé i+ 00
Conductivity
Buers000 |["ZFH 5 0tY
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Laboratories, Inc.

2616 E. Broadway

Bismarck, ND 58501
Phone (701) 258-9720

Chain of Custody Record

Work Order Number:

Project Name: Event: 27
MDU Heskett Spring 2018 £ -l
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Marshall Attn: ny N
Address: 400 N. 4th St Address: a7 en Nyes G
Bismarck, ND 58501
phone: 701-222-7829
emait:
Sample Information Bottle Type Field Parameters Analysis
5
o 2/ . .
/él’ L 5 § ) é‘j
) g[5]a < G
Lab g o g s/ Bl E g & g
Number Sample 1D 3 S % NEIEE 2 & sy Analysis Required
W7 33 S )Y | 1235 | GW x| x| x| x LA 3 £.4C
V8 3-90 1§ |135C| GW x| x| x| x Fz )| 9640 69
Wiy Dup2 G if | T GW X{X{ XX — |
W00 2.90 ‘"//71,,9(71147 J&i-| ew X | X| XX L7110 |6.94
/5 104 Sarif | 1134 | ew x| x| x| x 8L 01504\ £, 97| MDU List AA & MDU
Wby 80R Skt 1123) | ow x| x| x| x SsH 574z g0 Appendix 3 List
{ o
Wsos 105 Sty s ew x| x| x| x §2F|FS5 T4 b'F2
LSpY FB2 Saplf | — GW x| x| x| x ~ | — |
rad
Comments:
Relinquished By: Sample Condition: Received by:
Name: Date/Time Location: Temp (°C) Name: Date/Time
/ . A LS Log In B 1325
1 W Zf/\.f} JEps— Walk In#2 | ! 5624 TM588 W/[Wm/z S ik
2




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

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

www.mvtl.com

CASE NARRATIVE

MVTL Lab Reference No/SDG: 201882-2048
Client: Montana Dakota Utilities
Location: MDU Heskett
Project Identification: CCR August 2018
MVTL Laboratory Identifications: 18-W2547
Page 1of1
MDU Sample Identification MVTL Laboratory #
2-90 18-W2547
l. RECEIPT

e All samples were received at the laboratory on 13 Aug 18 at 0955.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.

o Temperature of samples upon receipt was 5.8°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical
laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

Il HOLDING TIMES

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

Il METHODS
e Approved methodology was followed for all sample analyses.
Iv. ANALYSIS
e All acceptance criteria was met for calibration, method blanks, laboratory control samples, laboratory
fortified matrix/matrix duplicates unless noted here and/or flagged on the individual analytical

laboratory report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: Wﬂ@&l @V@ | DATE: /51475; (6

Claudette Carroll - MVTL Bismarck Laboratory Manager

e

MVTL glfarantees tl_1e accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all c?ndgtmns affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 ~ Fax 701-258-9724 MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report
Lab ID: 18-W2547 Project: Work Order: 201882-2048

Matrix Matrix | Matrix | MSD/

LCS Matrix | Matrix Spike Matrix | Spike [ Spike [ Dup MSD/ Known | Known
% Rec Orig Spike | Rec % Rec | Orig Dup Rec % Rec | Method
Analyte Limits Result | Result | % Limits | Result | Result RPD | Limit ()| (%) Limits | Blank
Fluoride mg/1 90-110 | 0.500 18-W2527 102 80-120 | 0.71 0.70 100 <0.1
18-W2547 86 80-120 | 1.46 1.46 86 <0.1

Approved by: (’, ’ (a/b&—e@
/5% &




MINNESOTA VALLEY TESTING LABORATORIES, INC.

1126 Nozth 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

CERTIFICATE of ANALYSIS - CCR
Samantha Marshall
Montana Dakota Utilities
5181 Southgate Dr
Billings MT 59102

Sample Description: 2-90

Page: 1 of 1

Report Date: 15 Aug 18

Lab Number: 18-W2547

Work Order #: 82-2048

Account #: 002800

Date Sampled: 13 Aug 18 9:12
Date Received: 13 Aug 18 9:55
Sampled By: MVTL Field Services

Sample Site: MDU Heskett Temp at Receipt: 5.8C ROI
Event and Year: August 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.89 units NA SM 4500 H+ B 13 Aug 18 9:12 DJN
Temperature - Field 12.1 Degrees C NA SM 2550B 13 Aug 18 9:12 DJN
Conductivity - Field 7281 umhos/cm 1 EPA 120.1 13 Aug 18 9:12 DJN
Fluoride 1.03 mg/1l 0.10 SM4500-F-C 13 Aug 18 17:00 SVS

(C

approved by ("(yilitte K Cran Cp I 5A7//) ]X/
U

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
Due to concentration of other analytes
Due to internal standard response

@ Due to sample matrix

CERTIFICATION: ND # ND-00016

! = Due to sample quantity

+

MVTL g_lfaramees the accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all c?ndftxons affecting the sampleA 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
bl of 1 or extracts from or regarding our reports is reserved pending our written approval.




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: August 2018
Sample ID: 7~ 0

Sampling Personal: /7ﬁ VA /’V/{Tgr;/_/{,‘;_ .
£ £

Weather Conditions: Temp: °F Wind: (%, h f' @ Precip: %uﬁﬁw Partly Cloudy / Cloudy
Well Information ’ Sampling Info(rmatﬁn
Well Locked? Yes N@ Purging Method: Bladder
Well Labeled?| ¢ Yes’ No Sampling Method: Bladder Control Settings
Casing Straight?| (e€ No Dedicated Equip?:| «Yés— No Purge:| /&~ sec.
Grout Seal Intact? Yes No (W Duplicate Sample?: Yes No> Recover:| S& sec.
Repairs Necessary: Duplicate Sample ID: — PSI:
Casing Diameter: ; 2" :
Water Level Before Purge: 12.49 ft Purge Date:| [7, A4 ., (lég Time Purging Began:| £ <'2_  Gpilpm
Well Purged Dry? Yes Time Purged Dry: ———amfpm
Sample Date:| 13.4... /f Time of Sampling: 0 7/2_ amipm
Depth to Top of Pump: 22,35 ft '
Water Level After Sample:| 2. Z+3¢ 73,0 ft Bottle [1L Raw
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% 20 mV +10% 0.25 ft—l» ml/min Clear, Slightly Turbid, Turbid
T | Zra 2 jods | 7219 g (777 126 1 [ 749 7235 [JOO 1500 |fleanr
2 085 F 1231 | 7261 16,8 F 4e 25 |3 | 1S |22.35 [0 [(000 |Cleopn—
3 10902 N2l |92-9 1GE7 19728 108 [0,97F12235 ljpo  [Sé0 |Cley —
a_ |90 F | i2p03 | 77551 Lgf 144 [ =5 k10,99 |22:35 | 00 soo | c
5 o | car | 78] 1689 |056 -8 9]0.43 122,35 /00 | cwp | cb—r
6
7
8
9
10 N
Stabilized: /( Yes ) No Total Volume Removed: g QD’D mL

Comments:




Site: MDU Heskett

MVTL Calibration Worksheet
Technician:ﬂd/////, ﬂ//?JL/ﬂ/z 5

Instrument

#3 556 MPS 12E102056

Time: @ 7{3

Post Site Check

(Circle One): #1 650 MDS 08F100203 #2 650 MDS 04H14736
Pre Site Calibration
oae: |30 1 1me p7YS
mv Range +/-
pH Temp*C  PreCal  PostCal PostCal Range  {{*my 50
Buer7 | 21L4Y | [ (.14 7,00 695705 3 LF -4l o0+-50
Buffer 10 24,44 | [[0.049 [0.00 9.95-1005 |~2.20( -180 +/- 50
Conductivity l Check
Buffer 10000 | 221" | [ooj 2. | [/00p] £10% Buffer 5000 |5 00 7
ORP AR
231mv@2sc | 9,00 23(.7 3@%& +10 mV
DO % Barometric Pressure (mm Hg)
2,707 09 [7.27] e 313, [
Date: Time:
pH Temp °C Pre Cal PostCal  Post Cal Range mv ™ Rzgge "
Buffer 7 6.95-7.05 0 +/- 50
Buffer 10 9.95-10.05 -180 +/- 50
Conductivity Check
Buffer 10000 +10% Buffer 5000
ORP
231 mV @ 25C +10 mV
DO Barometric Pressure (mm Hg)

mg/L

pH

Temp °C

Reading

Buffer 7

21,80

7,0/

Conductivity

Buffer 5000

(3

Hi¢3

Time:

pH

Temp °C

Reading

Buffer 7

Conductivity

Buffer 5000




‘ Laboratories, Inc. . |
MV oS Chain of Custody Record

Phone (701) 258-9720

Project Name: Event: Work Order Number:

MDU Heskett Aug 2018 52 —zow
Report To:  MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Marshall Attn:
Address: 400 N. 4th St Address: W P ~
Bismarck, ND 58501 ‘A7 /’/f S5
phone: 701-222-7829
email:
Sample Information ‘ ~ ‘Bottle Type Field Parameters ; Analysis
g S
= -~ o
~
; o £/ &
Q Q
Lab : ) ) 'S S e
~ Number . Sample ID g /~§ 7 L & z Analysis Required
Wesw7 2-90 l’3f4(,‘l., i lowr | 6w [2a21724( | é.£9 Fluoride
Comments:
Relinquished By: - , Sample Condition: Received by:
Name: Date/Time Location: ¢ g Temp (°C) Name: Date/Time

" 152 (] dLogla’ [77 o1 Nic I3 Aoy (5
194)////\ 4/&!—/7 095s Walk In #2 WY TM5886 /‘/ Auchaa 0UsT
2 -

L




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701.258-9724 ~ MEMBER
1201 Lincoln Hywy. ~ 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: 201882-2588
Client: Montana Dakota Utilities
Location: MDU Heskett
Project Identification: CCR October 2018
MVTL Laboratory Identifications: 18-W3236 through 18-W3243
Page 1 of 2
MDU Sample Identification MVTL Laboratory #
13 18-W3236
Dupl 18-W3237
102 18-W3238
70 18-W3239
101 18-W3240
103 18-W3241
44R 18-W3242
FB1 18-W3243
l. RECEIPT

e All samples were received at the laboratory on 2 Oct 18 at 1406.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
o Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 4.0°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical

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

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

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

V. ANALYSIS
e 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.

hﬁVTLdggarantees t}.m accuracy of the analysis d?ne on the samp!e submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all con mons 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 Notth Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890

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

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

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: 201882-2588

Client: Montana Dakota Utilities
Location: MDU Heskett

Project Identification: CCR October 2018

MVTL Laboratory Identifications: 18-W3236 through 18-W3243
Page 2 of 2

V. REPORTING
e Peremail dated 21 Jan 19 from Terri Olson with Barr, the reports were amended to report only
Appendix Ill parameters on one report and only Appendix IV parameters on a separate report.

All laboratory data has been approved by MVTL Laboratories.

SIGNED: Cﬂkwflﬂﬁk (ﬂmf@ pate: 2ATAnl9

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 affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 ~ Fax 701-258-9724 MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report — Amended 29 Jan 19 :
Lab IDs: 18-W3236 to 18-W3243 Project: MDU Heskett Work Order: 201882-2588
Matrix Matrix | Matrix | MSD/ MSD/
LCS LCS LCS Matrix | Matrix Spike Matrix | Spike | Spike | Dup MSD/ | MSD MSD/| Dup Known | Known
Spike | Rec % Rec | Spike [ Spike Orig Spike | Rec % Rec | Orig Dup Rec Dup | RPD Rec % Rec | Method
lAnalyte Amt % Limits | Amt ID Result | Result | % Limits | Result | Result | % RPD [ Limit (<)| (%) Limits | Blank
Boron - Total mg/1 0.40 108 80-120 | 2.00 18-D3537 1.48 3.62 107 75-125| 3.62 3.68 110 1.6 20 - - <0.1
0.40 112 80-120 | 8.00 18-M2561 <2 8.96 112 75-125 | 8.96 8.94 112 0.2 20 - - <0.1
0.40 108 80-120 | 2.00 18-W3236 0.66 2.62 98 75-125 | 2.62 2.58 96 1.5 20 - - <0.1
0.40 108 80-120 | 2.00 18-W3264 0.96 2.82 93 75-125| 2.82 2.93 98 3.8 20 - - <0.1
- - <0.1
- - <0.1
Calcium - Total mg/1 20.0 112 80-120 | 100 18W3220q 91.9 185 93 75-125| 185 187 95 1.1 20 - - <1
20.0 114 80-120 | 500 18W3240q 386 935 110 75-125 | 935 940 111 0.5 20 - - <1
" - <1
- . <1
Chloride mg/1 30.0 100 80-120 | 30.0 18-W3202 17.0 47.0 100 80-120 | 47.0 48.0 103 2.1 20 - - <1
30.0 103 80-120 | 30.0 18-W3238 6.4 353 96 80-120 | 35.3 38.2 106 7.9 20 - - <1
30.0 101 80-120 - - <1
30.0 100 80-120 - - <1
Fluoride mg/1 0.50 104 90-110 | 0.500 18-W3236 0.94 1.40 92 80-120 | 1.40 1.40 92 0.0 20 - - <0.1
0.500 18-W3239 0.34 0.84 100 80-120 [ 0.84 0.84 100 0.0 20 - - <0.1
pH units - - - - - - - - - 7.4 7.4 - 0.0 20 - - -
- - - - . . . . . 7.2 72 - 0.0 | 20 - . -
Sulfate mg/1 100 112 80-120 | 10000 | 18-W3238 5740 17500 | 118 80-120 | 17500 | 17500 | 118 0.0 20 - - <5
100 103 80-120 | 100 18-W3243 <5 103 103 80-120 | 103 97.3 97 5.7 20 - - <5
Total Dissolved Solids mg/1 - - - - - - - - - <10 <10 - 0.0 20 - - <10

< Cuyep
294Tdan 19

Approved by:




Claudette Carroll

From: Terri A. Olson <TOlson@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 Ill and Appendix IV CCR
analytes split into two reports. The field parameters (pH, temperature, conductivity) can be reported in only the
Appendix il report or you can include in both.
e Appendix [l - see 201882-0637 for example
o Chloride

TDS
Fluoride
pH
Sulfate
Boron

o Calcium
e Appendix IV

o Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Lead
Lithium
Molybdenum
Selenium
Thallium
Mercury
Fluoride is in both lists so OK to have just in Appendix Ill since we wouldn’t report Appendix IV only

O 0 0O O ©

O 0O O 0O 0O 0 o0 0o 00O 0 00

We have discussed the report split with Sam at MDU and she was OK with it. | 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
TOlson@barr.com

www.barr.com

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

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




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

Page: 1 of 8
Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 19 Oct 18
Samantha Davies Lab Number: 18-W3236
Montana Dakota Utilities Work Order #: 82-2588
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 1 Oct 18 9:05
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 13
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.93 units NA SM 4500 H+ B 1 Oct 18 9:05 JSM
pH * 7.3 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 8.90 Degrees C NA SM 2550B 1 Oct 18 9:05 JSM
Conductivity - Field 9887 umhos/cm 1 EPA 120.1 1 Oct 18 9:05 JSM
Fluoride 0.94 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 7300 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 76.1 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:13 EMS
Total Dissolved Solids 10400 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 420 mg/1 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 0.66 mg/1 0.10 6010D 8 Oct 18 11:49 SZ
* Holding time exceeded
cC
. ? a
mpproved by: ("0 g1 i the K. Canmr€p 29TJan 1A

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL =

Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

@

Due to sample matrix

= Due to concentration of other analytes
Due to sample quantity + =

Due to internal standard response

MVTL gilfarantees tl'u: accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all cc')nd}nons affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3237
Montana Dakota Utilities Work Order #: 82-2588
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 1 Oct 18

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: Dupl
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
PH * 7.4 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Fluoride 0.95 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 7060 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 75.5 mg/1l 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 10500 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 442 mg/1l 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 0.64 mg/1l 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

7t
appoved by Qg diate K. CanrCp 29%n 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
| = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL ;lfarantees the accuracy of the analysis d?ne on'thc sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample wiﬁbe the same on any other sample unless
all'<:‘(.)nd¥nons affecting the samplg are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
P of 1 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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3238

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Oct 18 9:30

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 102
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

pH - Field 6.77 units NA SM 4500 H+ B 2 Oct 18 9:30 JSM
PH * 7.3 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.02 Degrees C NA SM 2550B 2 Oct 18 9:30 JSM
Conductivity - Field 9098 umhos/cm 1 EPA 120.1 2 Oct 18 9:30 JSM
Fluoride 0.16 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 5740 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV

Chloride 6.4 mg/1l 1..,/0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 8780 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 472 mg/1 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 1.5 mg/1 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

e
Approved by: C/chw&dtm K. Canr€p 29Tan 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

MVTL ;garamees tl:Ae accuracy of the analysis d(?ne on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
allﬁ(}ndfﬂons affecting the samplzi are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
P of 1 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
Report Date: 19 Oct 18
Samantha Davies Lab Number: 18-W3239
Montana Dakota Utilities Work Order #: 82-2588
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 2 Oct 18 11:05
Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 70
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.91 units NA SM 4500 H+ B 2 Oct 18 11:05 JSM
PH * 7.5 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.79 Degrees C NA SM 2550B 2 Oct 18 11:05 JSM
Conductivity - Field 3704 umhos/cm 1 EPA 120.1 2 Oct 18 11:05 JSM
Fluoride 0.34 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 1940 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 49.6 mg/1l 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 3100 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 341 mg/1 1,0 6010D 3 Oct 18 16:42 BMB
Boron - Total 0.46 mg/1 0.10 6010D 8 Oct 18 11:49 SZ
* Holding time exceeded
£
- i o ~ -
approved by (gt K Caanr€ 7, 295~ 19
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:

CERTIFICATION: ND # ND-00016

@ = Due to sample matrix
I =

Due to sample guantity

%

Due to concentration of other analytes

Due to internal standard response

MVTL ggaramees t!le accuracy of the analysis dgne on‘the samp!e submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all C(.)nd!tlons affecting the sample. are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3240

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Oct 18 13:02

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 101
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

pH - Field 6.62 units NA SM 4500 H+ B 2 Oct 18 13:02 JSM
PH * 7.2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 11.9 Degrees C NA SM 2550B 2 Oct 18 13:02 JSM
Conductivity - Field 4695 umhos/cm 1 EPA 120.1 2 Oct 18 13:02 JSM
Fluoride 0.10 mg/1l 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 3180 mg/1l 5.00 ASTM D516-07 4 Oct 18 15:36 EV

Chloride 18.4 mg/1l 1,0 SM4500-Cl1-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 4720 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 386 mg/1 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total 1.08 mg/1 0.10 6010D 8 Oct 18 11:49 Sz

* Holding time exceeded

rgd
Approved by: c@.auﬂid’t& 1< CJ(/IAlfp 29 Tanld

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL gl}arantees l})e accuracy of the analysis dt.me on'the samplle 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 cx-)nd{nons affecting the salnplg 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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3241

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 1 Oct 18 13:20

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 103
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

pH - Field 6.67 units NA SM 4500 H+ B 1 Oct 18 13:20 JSM
pPH * 7.2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9..1% Degrees C NA SM 2550B 1 Oct 18 13:20 JSM
Conductivity - Field 4960 umhos/cm 1 EPA 120.1 1 Oct 18 13:20 JSM
Fluoride 0..30 mg/1l 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 3180 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV

Chloride 109 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 4780 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 580 mg/1 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total 0.13 mg/1 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

L
Approved by: @auﬂédtt K. Caan T_(Jﬁ 24 3; ~ 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL gilfarantees tl?e accuracy of the analysis dgne on_the samp!e submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all‘c‘(_)nd!tlons affecting the sam‘plg are the same, including samp!mg by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
p of 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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3242

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 1 Oct 18 14:35

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 44R
Temp at Receipt: 4.0C ROT
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

pH - Field 6.52 units NA SM 4500 H+ B 1 Oct 18 14:35 JSM
PH * 7.2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.21 Degrees C NA SM 2550B 1 Oct 18 14:35 JSM
Conductivity - Field 8937 umhos/cm 1 EPA 120.1 1 Oct 18 14:35 JSM
Fluoride 0.67 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 6320 mg/1 5.00 ASTM D516-07 10 Oct 18 12:18 EV

Chloride 227 mg/1l 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 10400 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 456 mg/1 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

) ol
Approved by: (/QCL'LL()&LﬁSL 1< CKM Ff)p 24'77{‘4 17

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample gquantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL {;\{ammees |}_1e accuracy of the analysis dQne 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 cgnd{tmns affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are sut
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

d as the confidential property of clients, and authorization for
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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: FB1

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 #: 169846 OP

Temp at Receipt: 4.0C ROI

As Received Method Method Date
Result RL Reference Analyzed Analyst
PH * 6.1 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate < 5 mg/1 5.00 ASTM D516-07 10 Oct 18 12:18 EV
Chloride < 1 mg/1 1..-0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids < 10 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total < 1 mg/1 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total < 0.1 mg/1 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded
'l
A aby: (¢ . 3
PRroved by: Jqudite K Cin c 0 29 727-/) l4
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 +
CERTIFICATION: ND # ND-00016

Due to internal standard response

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

publication of 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 Davies
Montana Dakota Utilities
5181 Southgate Dr

Billings MT

59102

Project Name: MDU Heskett

Sample Description: 13

Page: 1 of 8

Report Date: 19 Oct 18

Lab Number: 18-W3236

Work Order #: 82-2588

Account #: 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

Event and Year: Fall 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.93 units NA SM 4500 H+ B 1 Oct 18 9:05 JSM
pPH * 7.3 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 8.90 Degrees C NA SM 2550B 1 Oct 18 9:05 JSM
Conductivity - Field 9887 umhos/cm 1 EPA 120.1 1 Oct 18 9:05 JSM
Fluoride 0.94 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 7300 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 76.1 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:13 EMS
Total Dissolved Solids 10400 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 420 mg/1 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 0.66 mg/1 0.10 6010D 8 Oct 18 11:49 SZ
* Holding time exceeded
Lot
]
approvedby: (g udiate K Canr€p 29dan 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:

@ =
1=
CERTIFICATION: ND # ND-00016

Due to sample matrix

Due to sample quantity

+

Due to concentration of other analytes

Due to internal standard response

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

all C(.)ndgtions affecting the samplg 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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3237
Montana Dakota Utilities Work Order #: 82-2588
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 1 Oct 18

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: Dupl
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst
pH * 7.4 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Fluoride 0.95 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 7060 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 75.5 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 10500 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 442 mg/1 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 0.64 mg/1 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

£c
Approved by: CQ@W)(LR‘& <. Cmrﬁa 29Tkn 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL gqman‘ees !l}e accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all cs)ndftxons 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
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3238

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Oct 18 9:30

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 102
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date
Result RL Reference Analyzed Analyst

pH - Field 6.77 units NA SM 4500 H+ B 2 Oct 18 9:30 JSM
PH * 7.3 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.02 Degrees C NA SM 2550B 2 Oct 18 9:30 JSM
Conductivity - Field 9098 umhos/cm 1 EPA 120.1 2 Oct 18 9:30 JSM
Fluoride 0.16 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 5740 mg/l 5.00 ASTM D516-07 4 Oct 18 15:36 EV

Chloride 6.4 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 8780 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 472 mg/1 1.0 6010D 3 Oct 18 15:42 BMB
Boron - Total 1.51 mg/1 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

Le.
Approved by: C/Q“u At K. Coanm ep Z A% 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL g_lfarantees l}}e accuracy of the analysis dc?ne un.the samp!e submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all ct}nd{hons affecting the sampk{ are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

www.mvtl.com

Page: 4 of 8

Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3239

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 2 Oct 18 11:05

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 70
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.91 units NA SM 4500 H+ B 2 Oct 18 11:05 JsSM
PH * 7.5 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9479 Degrees C NA SM 2550B 2 Oct 18 11:05 JSM
Conductivity - Field 3704 umhos/cm 1 EPA 120.1 2 Oct 18 11:05 JSM
Fluoride 0.34 mg/1l 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 1940 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 49.6 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 3100 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 341 mg/1l 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total 0.46 mg/1l 0.10 6010D 8 Oct 18 11:49 SZ

* Holding time exceeded

a
Approved by: C@awﬂdh K. CanrCp 29%~ 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

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

all C?nditions affecting the samplej are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval. ’



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 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 EMBEHR
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
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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: 101

Event and Year: Fall 2018

Page: 5 of 8

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

19 Oct 18
18-W3240
82-2588
002800

2 Oct 18 13:02

2 Oct 18 14:06

Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.0C ROI

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.62 units NA SM 4500 H+ B 2 Oct 18 13:02 JSM
PH * 7.2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 11.9 Degrees C NA SM 2550B 2 Oct 18 13:02 JSM
Conductivity - Field 4695 umhos/cm 1 EPA 120.1 2 Oct 18 13:02 JSM
Fluoride 0.10 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 3180 mg/1 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 18.4 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 4720 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 386 mg/1 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total 1.08 mg/1 0.10 6010D 8 Oct 18 11:49 SZ
* Holding time exceeded

(c

ropoved by (bt 1K Cuanr€p 29340 h

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

Due to concentration of other analytes
Due to internal standard response

MVTL gqaramees t}}& accuracy of the analysis d(.)ne on.the samp_le submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701.258-9724 ~ MEMBE®R
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: 103

Event and Year: Fall 2018

Page:

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

19 Oct 18
18-W3241
82-2588
002800

1 Oct 18 13:20
2 Oct 18 14:06
Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 4.0C ROI

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.67 units NA SM 4500 H+ B 1 Oct 18 13:20 JSM
pH * 7.2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.17% Degrees C NA SM 2550B 1 Oct 18 13:20 JsSM
Conductivity - Field 4960 umhos/cm i i EPA 120.1 1 Oct 18 13:20 JSM
Fluoride 0.30 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 3180 mg/1l 5.00 ASTM D516-07 4 Oct 18 15:36 EV
Chloride 109 mg/1 1.0 SM4500-Cl1-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 4780 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 580 mg/1l 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total 0.13 mg/1l 0.10 6010D 8 Oct 18 11:49 SZ
* Holding time exceeded

A

aoproved by (Cgupitte K. Cunr€p 29 T4 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 sample quantity +
CERTIFICATION: ND # ND-00016

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

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

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 Bast Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701.258-9724 ~ MEMBER
1201 Lincoln Hwy. ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885

www.mvtl.com

Page: 7 of 8

Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 19 Oct 18

Samantha Davies Lab Number: 18-W3242

Montana Dakota Utilities Work Order #: 82-2588

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 1 Oct 18 14:35

Date Received: 2 Oct 18 14:06
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 44R
Temp at Receipt: 4.0C ROI
Event and Year: Fall 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.52 units NA SM 4500 H+ B 1 Oct 18 14:35 JSM
PH * .2 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Temperature - Field 9.21 Degrees C NA SM 2550B 1 Oct 18 14:35 JSM
Conductivity - Field 8937 umhos/cm 1 EPA 120.1 1 Oct 18 14:35 JSM
Fluoride 0.67 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate 6320 mg/1 5.00 ASTM D516-07 10 Oct 18 12:18 EV
Chloride 227 mg/1 1.0 SM4500-Cl-E 3 Oct 18 9:46 EMS
Total Dissolved Solids 10400 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 456 mg/1 1,0 6010D 3 Oct 18 16:42 BMB
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Oct 18 11:49 SZ

*+ Holding time exceeded

i
moproved by CDpfate K Cann €p 29Fn 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL g-l{arantees tl?e accuracy of the analysis d(_me onAthe 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

Ll

p ion of lusions or extracts from or regarding our reports is reserved pending our written approval.




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 ~ MEMBER
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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: FB1

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 #: 169846 OP

Temp at Receipt: 4.0C ROI

As Received Method Method Date
Result RL Reference Analyzed Analyst
PH * 6.1 units 0.1 SM4500 H+ B 3 Oct 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 3 Oct 18 17:00 SVS
Sulfate < 5 mg/1l 5.00 ASTM D516-07 10 Oct 18 12:18 EV
Chloride <1 mg/1 1.0 SM4500-Cl1-E 3 Oct 18 9:46 EMS
Total Dissolved Solids < 10 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total <1 - mg/l 1.0 6010D 3 Oct 18 16:42 BMB
Boron - Total < 0.1 mg/1l 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded
C
7 =
wwoveavy. Claudate K Cunrep 294 Tan 1A
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 quantity +
CERTIFICATION: ND # ND-00016

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

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

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



MVTL Calibration Worksheet

Technician: Jf’/v-"\ %/

Site: MDU Heskett

;2:5:;2 n;enn:): @M_@,Q&Heo—-zos #2 650 MDS 04H14736 #3 556 MPS 12E102056
Pre Site Calibration Post Site Check
Date: ) OL'{- [&‘ Time: C’)B“) Time: (S o0
mv Range +/-
pH Temp °C Pre Cal Post Cal  Post Cal Range mv 50 pH Temp °C Reading
Bufer7 |1+ Mo | | 210 4 o0 6.957.05 | 5.4 0 +-50 Buer7 /8,26 | | 7.02. |
Buffer 10 1739 | L1000 9.95-10.05 | ~9%,4 | -180+-50
Bufer4  |1b®B | | H O | | Yoo 495505 | fCZ. 7 | 180+.50
Conductivity ' Check . Conductivity
Buer 1413 || O] | 1M | I3 ] c10w BuﬁerSOOO suersooo |/8. 13 | | 4972
ORP
simvezsc 1551 ]1236.0] [243.6]  somv
DO Barometric Pressure (mm Hg)
liz.s0 | [0 | [08% |  wer |70, 32
Date: Z Do‘i’ [6 Time: Do) 00 Time: R Sa
mv Range +/-
pH Temp °C Pre Cal PostCal  Post Cal Range mv 50 pH Temp °C Reading
Bufer7 | 13.99 | | Lo\ 4.0 6957.05 | <36 0 +/- 50 surer7 | 1852 | %03 |
Buffer 10 3.6% | 8L | | 1060 9951005 |=195:4 | -180+-50
Buffer 4 iz8L |13.99 | [Hoo 495505 | (47,9 | 180+-50
Conductivity Check Conductivity
suer 1413 [ O | 1420 1143 | 0% Buffer 5000 Buersooo | /8- 16| 4963 |
ORP
simvazse | 1064 | 250, %] [24HD]  siomv
DO Barometric Pressure (mm Hg)
Lot [0 | 100 s [F0.2Z




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2018
Sample ID:

Sampling Personal:

12

Weather Conditions: Temp: AHOD °F Wind: S @ ¢~ Precip: Sunny/EﬁtlyM/Cloudy
Well Information Sampling Information
Well Locked? Yes KB’ Purging Method: Bladder
Well Labeled? =3 No Sampling Method: Bladder Control Settings
Casing Straight?| %8> No Dedicated Equip?: Yes <o Purge:| S sec.
Grout Seal Intact? ?@ No Not Visible Dupiicate Sample?: No Recover:| S sec.
Repairs Necessary: - Duplicate Sample [D: D}% / PSI: ?D
Casing Diameter: 2" j
Water Level Before Purge: 20, 1 ft Purge Date:|/ - & Time Purging Began:| of/ S d@i/pm
Well Purged Dry? Yes (N3 Time Purged Dry:| «=—— am/pm
Sample Date:| / e (€ Time of Sampling:| ¢S amlpm
Depth to Top of Pump: e ft
Water Level After Sample: 32, F6 ft Bottle 1L Raw 500mL Nitric 500mL. Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) {(mV) (NTU) | Level(it) Rate Removed Clarity, Celor, Odor, Ect.
SEQ # Time 5% 0.1 +10% 20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 Bro |[Ban 99U | 68® [ 2.60 124(4 (499 [30.8i | iooc | Sec0 | Cl.
2 |B50 %F’c(p Ge6® 6% |2.2¢ |25c2 |H8F |38 |[(a0.-0  [3000.0 | Cl,.
3 08ssS 00 |48l |§L,9% [2.32 12582 [4.52 [R2,ik 0O S0 | Cly
4 o0 |88 166 |6,93 |2.30 2630 [ 4,63 [3227 [/00.0 | S©O.O |Cls,
5 Cﬁo‘j} @flO ol@‘é’?— £>u°\3 2«301 Z(ogsa Lh37~ 32;33 Lo S0, & lem/
6
7
8
9
10
Stabilized: YeH No Total Volume Removed: 4S.o@-9— mL
Comments: — T S0




<P
m\/Tl_

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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2018
Sample ID: [OZ_

Sampling Personal:

Weather Conditions: Temp: ST °F Wind: S @ SHfo Precip: Sunny / Partly Cloudy/@
Well Information Sampling Information
Well Locked? Yes ANo2 Purging Method: Bladder
Well Labeled? Y& No Sampling Method: Bladder Control Settings
Casing Straight? (ﬁ} No Dedicated Equip?: NED No Purge:| S sec.
Grout Seal Intact? No Not Visible Duplicate Sample?: Yes (No’ Recover:| > S sec.
Repairs Necessary: Duplicate Sample ID: e psi| Zo
Casing Diameter: 2"
Water Level Before Purge: 8.9 ft Purge Date:| 2 et /& Time Purging Began:| sZS € < am/pm
Well Purged Dry? Yes (N/E;' Time Purged Dry: — am/pm
Sample Date:| 2.0¢ (€ Time of Sampling:| ¢43&  caipm
Depth to Top of Pump: T ft
Water Leve! After Sample: 2, 0{”} ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP Turbidity | Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level {ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% 0.1 +10% +20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 WSS 913 94se | 6386 234 | 106 256 | 15,92 | /40w S00.0 | Llon
2 |ALS g g0 |94e3 (Bl [ et (102 [1.31 |j.64 1000 |ze000 | che
3 lo2o [ 8:.64 1997y |68 | i4F [-2¢2 | [ 34 [[9.80 |lo.o | swo |Cla
4 loYes |8 FS |28 |6 F8 [j.48 | ~26.8 | j HO [j9.8% 100.C | <Z0.0 Closor
5 M3 [9.92 oA b FF [ AL |-23.6] /.46 1996 | (%o | 0.0 | tho-
6
7
8
9
10 )
Stabilized: /Ye§ No Total Volume Removed: 4 ¢pd.©  mL

Comments:




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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2018
Sample ID:

Sampling Personal:

l//‘ﬂ?“

Weather Conditions: Temp: 50 °F Wind: < @ Y9S- 10 Precip: Sunny (Parfly Clougy / Cloudy
Well Information Sampling Information
Well Locked? Yes No» Purging Method: Bladder
Well Labeled? xesp No Sampling Method: Bladder . Control Settings
Casing Straight?| Va3 No Dedicated Equip?: : ey Purge:] S sec.
Grout Seal Intact? ﬁgs ) No Not Visible Duplicate Sample?: Yes (@3 Recover:| S'§ sec.
Repairs Necessary: ~— Duplicate Sample ID: — psi:| Z&
Casing Diameter: 2"
Water Level Before Purge: 22.0F ft Purge Date:] 2 Ot (& Time Purging Began:| /(O Z2S  amfipm
Well Purged Dry?|  Yes  (RNo) Time Purged Dry:|  ——  am/pm
Sample Date:| 2 P L& Time of Sampling:| [/OS  (@mjpm
Depth to Top of Pump: — ft
Water Level After Sample: 1‘4‘ S & ft Bottle 1L Raw 500mL Nitric 500mL. Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity{ Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time +5% +0.1 +10% £20 mV +10% 0.25 ft ml/min Clear, Slightly Turbid, Turbid
1 /03¢ 949 [3624 (L2 [2.©01 [30.8 LHE (22,6 | 100 | sav.o | Clo-
2 _1/e5% 94| (=09 [b90 [[.80 [TSb | 0.37F |23, 32| /0.0 [2060.0 |Clea
3 1SS 963 32741643 [1.89 (%20 [048 [253.74 [iwo |Sc0d | Clan
4 e |99 | IFI+|6.92 | jJ.8F | 8%.0 0.43 |Z23,85 | oo Se0. 0 | Clepe-
5 [0S 170 #3304} (91 [ 190 [ q0e [0.49 |23.9F [wwo  [Se0.0 | Clea,
6
7
8
9
10
Stabilized: &8> No Total Volume Removed: i §00,0 _ mL

Comments:




< MVTL

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

Field Datasheet

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2018
Sample ID: ol ,

Sampling Personal:

Weather Conditions: Temp: §§ °F Wind: S @ é’lu Precip: Sunny /@artly glg,u@lCIoudy
Well Information Sampling Information
Well Locked? Yes No) Purging Method: Bladder
Well Labeled? XEs No Sampling Method: Bladder Control Settings
Casing Straight? /Y& No Dedicated Equip?: ¥es > No Purge:| S Sec.
Grout Seal Intact? No Not Visible Duplicate Sample?: Yes (No Recover:| S& sec.
Repairs Necessary: ) Duplicate Sample ID: -~ PSi:| "S&>
Casing Diameter: 2"
Water Level Before Purge: 3439 ft Purge Date:| Z Jef /€ Time Purging Began:| [/S%  cam/pm
Well Purged Dry? Yes (N Time Purged Dry:l  ~— am/pm
Sample Date: 200{—[% Time of Sampling:| /32>  amipm)
Depth to Top of Pump: ft
Water Level After Sample: H(”)u BC ft Bottle 1L Raw 500mL. Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
‘ Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% +20 mV +10% | 025t mi/min Clear, Slightly Turbid, Turbid
192 [ [H¥4 (32 |yd/ |0 | €99 38,20 | /00 | Sooo |Cls
2 20Z | /093 | 4689 | LGB | 7.1 22 %1292 (3% |/po  [2000.0 |Cls,
3 222 10,90 [ 4183 |6 b5 |2.15 [ 276 [437 |39S5S | lwo | 2209.0 |cley, -
4 1242 | j14S [HEBE | b o |2.23 | 382 |S.79 |39.84 | jodo | Zovo.o |Clo
5 2s2 | 1,93 |468S [ L2z (190 [20.8 [ HS96 |[H0.(2 |icc.o [tooo.o |cla
6 26T [ Sp [Hz0z [6ibz | {8 [222 [HBb [H0.2B | ldo | f00© | Cley
7 Bez |IL&F]46IS| bbbz | 199 (249 |9 FF [4p,32 | O | o [Clen
8
9
10
Stabilized: ® No Total Volume Removed: 8S00 & mL

Comments:




F z Id D t h t Company: MDU Heskett
MVTL e dtasnee Event. Fall 2018
Groundwater Assessment Sample ID: <P
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: - JIEM g /’
Phone: (701) 258-9720 Lt L4
Weather Conditions: Temp: U< °F Wind: T @ @%5-10 Precip: Sunny / Rartly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes <(Ne® Purging Method: Bladder
Well Labeled?| (Ve No Sampling Method: Bladder Control Settings
Casing Straight? xes No Dedicated Equip?: No Purge:| § sec.
Grout Seal Intact?| ¢YeS? No Not Visible Duplicate Sample?: Yes @) Recover: S’_S sec.
Repairs Necessary: Duplicate Sample ID: " PSt:
Casing Diameter: 2" ’
Water Level Before Purge: 2, (o ft Purge Date:| [ QF (B Time Purging Began:| /24 ampm
Well Purged Dry? Yes No’ Time Purged Dry: am/pm
Sample Date:]| [ Ocf /8 Time of Sampling:| 32  amygm
Depth to Top of Pump: D ft
Water Level After Sample: ’s_é\ oL ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) {(mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time 5% +0.1 +10% 20 mV +10% 0.25 1t mi/min Clear, Slightly Turbid, Turbid
1 11249S 19,29 [4980 [633 [1Se | 3030 | 1,286 [33.46 | /w0 | Se0o | clo
2205 1926 |5012 [(.0A [ 138 | 365626 |34.H] | 1000 |zeooo | ch
3 120 Q20 | 5cio (¢, 3o | 19\ 300 | 1,32 34,59 | jwo Lew.o | clen
4 135S 1920 |S0oi [€.& |18 [292.3%[ 1,2 F [31.63 | w0 |<o0.0 | clo
S 11320 [T 0F (4960 |b.bF [18] (2918 [ /,23 [39.68 [imo [guwo | cor
6
7
8
9
10
Stabilized: @ No Total Volume Removed: 4 000 mL

Comments:




Field D

atasheet

Groundwater Assessment

2616 E. Broadway Ave, Bismarck, ND

Company: MDU Heskett
Event: Fall 2018
Sample ID:

Sampling Personal:

IR,

~_LW""7 ;44;}‘ .

/ A
Phone: (701) 258-9720
Weather Conditions: Temp: L{gF Wind: S @ @S—t Precip: Sunny / Ba_:ﬂy/eloudy(f’C'IFley\
Well Information Sampling Information
Well Locked? Yes o> Purging Method: Bladder
Well Labeled?| Z¥es No Sampling Method: Bladder Control Settings
Casing Straight? é@g No Dedicated Equip?:| ¢ Yes> No Purge: S sec.
Grout Seal Intact? 7 YQ No Not Visible Duplicate Sample?: Yes Ne@ Recover:| << sec.
Repairs Necessary: — Duplicate Sample ID: e PSE| ¢
Casing Diameter: 2"
Water Level Before Purge: 27,25 ft Purge Date:| { C-TF(% Time Purging Began:{ |34 S am/pEy
Well Purged Dry? Yes No Time Purged Dry:} < am/pm
Sample Date:| (O (> Time of Sampling:| /43S~  ampi]
Depth to Top of Pump: e ft
Water Level After Sample: 24‘3‘}' ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) {(mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% 0.1 +10% +20 mV +10% 0.25 1t ml/min Clear, Slightly Turbid, Turbid
1 350 194 [#1S2 s |2 (33 | s.dz |2744] | /wo  |Seoo | Chen
2 [)42z0 [g2< (8990 |65 |12 [ 9813 |20 7734 (50 _|3050.0 | Clar
3 142S 192] (%3 [6,52 Tros [312.4 [ 323 (273 | oo | swwo | cle
4 B0 M 2L [ea36 [6:S3 ). (2335 330 2234 | lcoo <00 | Cle,
J 43S (420 2937 [6:52 (/02 [34.S |3.25 2336 | loo 0.0 | Cle—
6
7
8
9
10
Stabilized: / Ygs? No Total Volume Removed:S aood  mbL

Comments:




VTN

Laboratories, Inc.
2616 E. Broadway

Bismarck, ND 58501

Phone (701) 258-9720

Chain of Custody Record

Project Name: Event: Work Order Number:
82- 7 S»¥
MDU Heskett Fall 2018 4
Report To: MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Marshall Attn:
Address: 5181 Southgate Dr. Address: ) f//
Billings, MT 59102 — Jx’/\
phone: 406-896-4227 A/l —
email:
Sample Information Bottle Type Field Parameters Analysis
5
o &£ .
Q g/ & ked
- ¢/g/s &/ &
g 52/ ¢ s/ g
Lab 2 3 £ s/ B/ B E g &
Number Sample ID g /§ & NEIEIR Iy & v z Analysis Required
L3256 13 loctlB | 0%0< | ow x| x| x| x 890 |968* 693
w5237 Dup1 [octis | nA | ow x| x[ x| x NA [ba | Aa
W29 102 Zoct (B | 093 | ew X1 x| x| x 902 (9098 |¢,F
137239 70 20ct 1B | 0S| ew x| x| x| x 9.3 | 3707 | LAl
W3240 101 2ock1B | 1302 | GwW X| x| x| x 33| #49S | 662 | wDU List AA & MDU
1324/ 103 o6 | 320 | cw x| x| x| x GLITE |HAO | (T mi\fpend;fﬂ Lllflif .
W32 44R 10418 | 1H3S | aw x| x| x|x 920 |3 H LS ﬂf S_Q‘S’”bi "
w3243 FB1 20419 N~ | ow x| x| x| x NA VA= | NA ‘ e
Comments:
Relinquished By: Sample Condition: Received by:
Name: / Date/Time Location: Temp (°C) Name: Date/Time
. , 2018 Ho Pol y Tock ¢
1N ~ E/( N o 1O Walk In #2 562 / TM588 N ﬂmd\/»\m 1406
2 Ay l 13 {




MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

2616 East Broadway Ave. ~ Bismarck, ND 58501 ~ 800-279-6885 ~ Fax 701-258-9724 N
1201 Lincoln Hyy. ~ 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: 201882-2619

Client: Montana Dakota Utilities

Location: : MDU Heskett

Project Identification: CCR Oct 2018

MVTL Laboratory Identifications: 18-W3261 through 18-W3267

Page 1 of 2

MDU Sample Identification MVTL Laboratory #
33 18-W3261

3-90 No sample
Dup2 18-W3262
2-90 18-W3263
104 18-W3264
80R 18-W3265
105 18-W3266
FB2 18-W3267

. RECEIPT

e All samples were received at the laboratory on 4 Oct 18 at 1307.
e Samples were collected and hand delivered by MVTL Field Service personnel to the laboratory.
e Samples were received on ice and evidence of cooling had begun.
o Temperature of samples upon receipt was 3.1°C.
e All samples were properly preserved unless noted here and/or flagged on the individual analytical
laboratory report.
e No other exceptions on sample receipt were encountered on this sample set unless noted here.

. HOLDING TIMES

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

1. METHODS
e Approved methodology was followed for all sample analyses.
Iv. ANALYSIS

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

o For some analytes, the reported results were elevated due to additional dilutions required to
minimize the effects of sample matrix.

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

2 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 e
1201 Lincoln Hywy. ~ 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: 201882-2619

Client: Montana Dakota Utilities
Location: MDU Heskett

Project Identification: CCR Oct 2018

MVTL Laboratory Identifications: 18-W3261 through 18-W3267
Page 2 of 2

o For some analytes, the reported results were elevated due to instrument performance at the
lower limit of quantitation (LLOQ).

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

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

All laboratory data has been approved by MVTL Laboratories.

SIGNED: C/M&Xtﬂl (MJCD paTE: 2¢T72n 19

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 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.



Claudette Carroll

From:
Sent:
To:

Cc:
Subject:

Follow Up Flag:

Flag Status:

Hi Claudette,

Terri A. Olson <TOlson@barr.com>
Monday, January 21, 2019 12:15 PM
Claudette Carroll

‘Marshall, Samantha’; Stephanie A. Theriault
Re: Reports revisions

Follow up
Flagged

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

Appendix Il report or you can include in both.
e Appendix lll — see 201882-0637 for example

o

e 0 0 0 o0

e}

Chloride
DS
Fluoride
pH
Sulfate
Boron
Calcium

e Appendix IV

o

© 0000000000 0O OO

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

Antimony
Arsenic
Barium
Beryllium
Cadmium

Chromium

Cobalt
Lead
Lithium

Molybdenum

Selenium
Thallium
Mercury

Fluoride is in both lists so OK to have just in Appendix Il since we wouldn’t report Appendix IV only

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 Quadlity Specialist
Minneapolis, MN office: $52.842.3578
TOIson@barr.com

www.bair.com

resourceful. naturally.

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 infended solely for use by the addressees. This
transmission contains information which may be confidential and propriefary. If you are not the addressee, note that any
disclosure, copying, distribution, or use of the contents of this message {or any attachments, replies, or forwards) is
prohibited. If you have received this fransmission in error, please destroy it and notify us at 952-832-2600.

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




MINNESOTA VALLEY TESTING LABORATORIES, INC.

MVTL 1126 N. Front St. ~ New Ulm, MN 56073 ~ 800-782-3557 ~ Fax 507-359-2890
2616 E. Broadway Ave. ~ Bismarck, ND 58502 ~ 800-279-6885 ~ Fax 701-258-9724 MEMBER
1201 Lincoln Highway ~ Nevada, IA 50201 ~ 800-362-0855 ~ Fax 515-382-3885
www.mvtl.com ACIL
Page: 1ofl
Quality Control Report — Amended 29 Jan 19
Lab IDs: 18-W3261 to 18-W3267 Project: MDU Heskett Work Order: 201882-2619
Matrix Matrix | Matrix | MSD/ MSD/
LCS LCS LCS Matrix | Matrix Spike Matrix | Spike | Spike | Dup MSD/ | MSD | MSD/| Dup Known | Known
Spike | Rec % Rec | Spike | Spike Orig Spike | Rec % Rec | Orig Dup Rec Dup | RPD Rec % Rec | Method
|Analyte Amt % Limits | Amt ID Result | Result | % Limits | Result | Result | % RPD | Limit (<)| (%) Limits | Blank
Boron - Total mg/I 0.40 108 80-120 | 2.00 18-W3264 0.96 2.82 93 75-125 | 2.82 2.93 98 3.8 20 - - <0.1
0.40 108 80-120 - - <0.1
- - <0.1
Calcium - Total mg/1 20.0 102 80-120 | 500 18W3252q 240 705 93 75-125 | 705 715 95 14 20 - - <1
- - <1
Chloride mg/1 30.0 100 80-120 | 30.0 18-W3275 9.4 40.5 104 80-120 | 40.5 433 113 6.7 20 - - <1
30.0 100 80-120 - - <1
Fluoride mg/1 0.50 98 90-110 [ 0.500 | 18-W3274 <0.1 0.58 116 80-120 | 0.58 0.58 116 0.0 20 - - <0.1
0.50 100 90-110 | 0.500 | 18-W3261 0.19 0.65 92 80-120 | 0.65 0.65 92 0.0 20 - - <0.1
pH units - - - - - - - - - 8.2 8.2 - 0.0 20 - - -
- - - - - - - - - 7.8 7.9 - 1.3 20 - - -
- - - - - - - - - 7.0 7.1 - 1.4 20 - - -
Sulfate mg/l 100 94 80-120 | 500 18-W3252 735 1250 103 80-120 | 1250 1210 95 33 20 - - <5
100 101 80-120 | 100 18-W3267 <5 97.4 97 80-120 | 97.4 101 101 3.6 20 - - <5
Total Dissolved Solids mg/1 - - - - 5 B - - - <10 <10 = 0.0 * # 5 <10

* Data reported based on acceptance criteria of Absolute Difference of + 3 mg/L.

Approved by: & (’MAV@
Z9Tan 11




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

Page: 1 of 7
Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 30 Oct 18
Samantha Marshall Lab Number: 18-W3261
Montana Dakota Utilities Work Order #: 82-2619
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 3 Oct 18 11:55
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 33
Temp at Receipt: 3.1C ROI
Event and Year: Fall 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.48 units NA SM 4500 H+ B 3 Oct 18 11:55 JSM
pH * 6.9 units 0.1 SM4500 H+ B 4 Oct 18 17:00 SVS
Temperature - Field 9.02 Degrees C NA SM 2550B 3 Oct 18 11:55 JSM
Conductivity - Field 5136 umhos/cm 1 EPA 120.1 3 Oct 18 11:55 JSM
Fluoride 0.19 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate 3740 mg/1 5.00 ASTM D516-07 10 Oct 18 12:43 EV
Chloride 11.7 mg/1 1.0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 5290 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 438 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded
(C
i ! g
Approved by: Cﬁcwaﬁd& <. Ca/z/\r(’p 244@)‘/\ 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL

Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

@ = #
1 = +

Due to sample matrix
Due to sample quantity

Due to concentration of other analytes
Due to internal standard response

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

all cgnd%tions 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
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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 #: 82-2619

Account #: 002800

Date Sampled: 3 Oct 18
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services

PO #: 169846 OP

Temp at Receipt: 3.1C ROI

As Received Method Method Date

Result RL Reference Analyzed Analyst
PH * 7.0 units 051 SM4500 H+ B 4 Oct 18 17:00 SVS
Fluoride 0.25 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate 4460 mg/1l 5.00 ASTM D516-07 10 Oct 18 12:43 EV
Chloride 374 mg/1 1.0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 7280 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 355 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded

{c
7 ‘

ropovedty:  (pudate K Canr€p 24 T5n 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

Due to sample matrix
Due to sample quantity

+

Due to concentration of other analytes
Due to internal standard response

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



MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

Page: 3 of 7

Report Date: 30 Oct 18

Lab Number: 18-W3263

Work Order #: 82-2619

Account #: 002800

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

PO #: 169846 OP

Temp at Receipt: 3.1C ROI

As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.87 units NA SM 4500 H+ B 3 Oct 18 13:12 JSM
pPH * 7.3 units 0...1 SM4500 H+ B 4 Oct 18 17:00 SVS
Temperature - Field 7.59 Degrees C NA SM 2550B 3 Oct 18 13:12 JSM
Conductivity - Field 7292 umhos/cm 1 EPA 120.1 3 Oct 18 13:12 JSM
Fluoride 1.00 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate 5030 mg/1l 5.00 ASTM D516-07 10 Oct 18 12:43 EV
Chloride 70.3 mg/1 1.0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 7970 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 452 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.5 @ mg/1l 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded
) c
Approved by: CQ adite K. Caan €p 29Fa
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response

CERTIFICATION: ND # ND-00016

MVTL glfaranlees ti.le accuracy of the analysis dgne 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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MEMBER

Page: 4 of 7
Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 30 Oct 18
Samantha Marshall Lab Number: 18-W3264
Montana Dakota Utilities Work Order #: 82-2619
5181 Southgate Dr Account #: 002800
Billings MT 59102 Date Sampled: 4 Oct 18 10:35
Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 104
Temp at Receipt: 3.1C
Event and Year: Fall 2018
As Received Method Method Date
Result RL Reference Analyzed Analyst
pH - Field 6.85 units NA SM 4500 H+ B 4 Oct 18 10:35 JSM
PH * 7.2 units 0.1 SM4500 H+ B 4 Oct 18 17:00 SVS
Temperature - Field 8.44 Degrees C NA SM 2550B 4 Oct 18 10:35 JSM
Conductivity - Field 13818 umhos/cm 1 EPA 120.1 4 Oct 18 10:35 JSM
Fluoride 0.51 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Ssulfate 11000 mg/1 5.00 ASTM D516-07 10 Oct 18 12:43 EV
Chloride 99.0 mg/1 1.0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 18000 mg/1 10 11750-85 5 Oct 18 8:20 SVS
Calcium - Total 422 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total 0.96 mg/1 0.10 6010D 8 Oct 18 12:49 SZ
* Holding time exceeded
(4
aopovedty:  Clpufite K. Comrep 29 Jpnli

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

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

CERTIFICATION: ND # ND-00016

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

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

MVTL gqatantces li}e accuracy of the analysis d(.me on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all c?nd!nons affecting the snmplg are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Page: 5 of 7

Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 30 Oct 18

Samantha Marshall Lab Number: 18-W3265

Montana Dakota Utilities Work Order #: 82-2619

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 4 Oct 18 9:10

Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 80R
Temp at Receipt: 3.1C
Event and Year: Fall 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.98 units NA SM 4500 H+ B 4 Oct 18 9:10 JSM
PH * 7.4 units 0.1 SM4500 H+ B 4 Oct 18 17:00 SVS
Temperature - Field 8.27 Degrees C NA SM 2550B 4 Oct 18 9:10 JSM
Conductivity - Field 5610 umhos/cm 1 EPA 120.1 4 Oct 18 9:10 JSM
Fluoride 0.28 mg/1l 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate 3590 mg/1l 5.00 ASTM D516-07 10 Oct 18 14:28 EV
Chloride 165 mg/1l 1,0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 5660 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 252 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.5 @ mg/1 0.10 6010D 8 Oct 18 12:49 SZ

*+ Holding time exceeded

Vo

Approved by: C»@CLM&LKQ, 1. Cia ,_(;p 249 \7/’4/\ 14

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL guarantees tl_le accuracy of the analysis done on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all cgndltlons affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publ of conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Page: 6 of 7

Amended 29 Jan 19 (App III/App IV) - CCR
Report Date: 30 Oct 18

Samantha Marshall Lab Number: 18-W3266

Montana Dakota Utilities Work Order #: 82-2619

5181 Southgate Dr Account #: 002800

Billings MT 59102 Date Sampled: 3 Oct 18 14:40

Date Received: 4 Oct 18 13:07
Sampled By: MVTL Field Services
Project Name: MDU Heskett
PO #: 169846 OP
Sample Description: 105
Temp at Receipt: 3.1C
Event and Year: Fall 2018

As Received Method Method Date

Result RL Reference Analyzed Analyst
pH - Field 6.66 units NA SM 4500 H+ B 3 Oct 18 14:40 JSM
PH * 7.1 units 0.1 SM4500 H+ B 4 Oct 18 17:00 SVS
Temperature - Field 8.51 Degrees C NA SM 2550B 3 Oct 18 14:40 JSM
Conductivity - Field 6662 umhos/cm 1 EPA 120.1 3 Oct 18 14:40 JSM
Fluoride 0.25 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate 4340 mg/1l 5.00 ASTM D516-07 10 Oct 18 14:28 EV
Chloride 384 mg/1 1,0 'SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids 7320 mg/1l 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total 350 mg/1 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.5 @ mg/1l 0.10 6010D 8 Oct 18 12:49 SZ

* Holding time exceeded

c.
Approved by: CQCLumeL K. Casn I‘C:O £ ‘72 n 19

Claudette K. Carroll, Laboratory Manager, Bismarck, ND

RL = Method Reporting Limit

The reporting limit was elevated for any analyte requiring a dilution as coded below:
@ = Due to sample matrix # = Due to concentration of other analytes
! = Due to sample quantity + = Due to internal standard response
CERTIFICATION: ND # ND-00016

MVTL ggamntees |he accuracy of the analysis dc_)ne onAthe sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all C('md%tmns affecting the 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: FB2

Event and Year: Fall 2018

Page: 7 of 7

Report Date: 30 Oct 18

Lab Number: 18-W3267

Work Order #: 82-2619

Account #: 002800

Date Sampled: 4 Oct 18

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

PO #: 169846 OP

Temp at Receipt: 3.1C

As Received Method Method Date
Result RL Reference Analyzed Analyst
PH * 6.3 units 0.1 SM4500 H+ B 4 Oct 18 17:00 SVS
Fluoride < 0.1 mg/1 0.10 SM4500-F-C 4 Oct 18 17:00 SVS
Sulfate < 5 mg/1 5.00 ASTM D516-07 10 Oct 18 14:28 EV
Chloride < L mg/1l 1.0 SM4500-Cl-E 17 Oct 18 14:07 EV
Total Dissolved Solids < 10 mg/1 10 I1750-85 5 Oct 18 8:20 SVS
Calcium - Total < 1 mg/1l 1.0 6010D 12 Oct 18 15:28 BMB
Boron - Total < 0.1 mg/1 0.10 6010D 8 Oct 18 12:49 S2Z
* Holding time exceeded
(a
. 7
moesty  (Dgudate K Cunrp 29750 19
Claudette K. Carroll, Laboratory Manager, Bismarck, ND
RL = Method Reporting Limit
The reporting limit was elevated for any analyte requiring a dilution as coded below:

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

! = Due to sample quantity +
CERTIFICATION: ND # ND-00016

Due to internal standard response

MVTL g\}aran‘ees tl'le accuracy of the analysis dt'me on the sample submitted for testing. It is not possible for MVTL to guarantee that a test result obtained on a particular sample will be the same on any other sample unless
all conditions affecting the sample are the same, including sampling by MVTL. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for

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



| MINNESOTA VALLEY TESTING LABORATORIES, INC.

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

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

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

October 26, 2018

Montana Dakota Utilities
Attn: Samantha Marshall
400 N. 4™ 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.

Sincerely,

Jeremy Meyer
MVTL Field Services

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

WVTL MVTL Laboratories Inc.

MDU Heskett
GROUNDWATER SAMPLING

Attn: Samantha Marshall
WO# 82-2588 400 N. 4th St
82-2619 Bismarck, ND 58501
82-2618 701-222-7829
START TIME | WATER | WATER SAMPLE

WELL PURGE PURGE| SAMPLE OF LEVEL LEVEL VOLUME SAMPLE | TEMP Turbidity APPEARANCE

1D DATE TIME DATE SAMPLE | START END REMOVED (mL]| METHOD (°C) EC pH NTU OR COMMENT
2-90 3-Oct-18 12:32 3-Oct-18 13:12 22.18 Below Pumg 4000.0 Bladder 7.59 7292 6.87 0.56 clear
3-90 NA NA 3-Oct-18 12:20  Below Pumgp NA NA Bladder NA NA NA NA Insufficient volume

13 1-Oct-18 8:15 1-Oct-18 9:05 30.74 32.76 5000.0 Bladder 8.90 9887 6.93 4.37 clear

33 3-Oct-18 10:45 3-Oct-18 11:55 42.37 43.38 7000.0 Bladder 8.02 5136 6.48 3.02 clear

70 2-Oct-18 10:25 2-Oct-18 | 11:05 22.07 24.58 4000.0 Bladder 9.79 3704 6.91 0.44 clear

80R 4-Oct-18 | 830 | 4-Oct-18 9:10 14.76 15.02 4000.0 Bladder | 827 | 5610 | 6.98 | 0.81 clear

44R 1-Oct-18 13:45 1-Oct-18 14:35 27.25 27.37 5000.0 Bladder g.21 8937 6.52 3.25 clear

101 2-Oct-18 11:37 2-0Oct-18 13:02 37.35 40.86 8500.0 Bladder 11.87 4695 6.62 4.77 clear

102 2-0ct-18 8:50 2-Oct-18 9:30 18.80 20.08 4000.0 Bladder g8.02 9098 6.77 1.46 clear

103 1-Oct-18 12:40 1-Oct-18 13:20 32.64 35.02 4000.0 Bladder 9.17 4960 6.67 1.23 clear

104 4-Oct-18 9:55 4-Oct-18 10:35 14.34 14.63 4000.00 Bladder 8.44 13818 6.85 1.04 clear

105 4-Oct-18 13:40 4-Oct-18 14:40 13.10 13.38 6000.0 Bladder 8.51 6662 6.66 2.91 clear
1-90 4-Oct-18 11:10 4-Oct-18 11:50 12.01 12.15 4000.0 Bladder 9.71 9592 6.74 0.98 . clear

NR = Not Recorded on Field Sheet NA = Not Applicable

Page 1 of 1




MVTL Calibration Worksheet

Site: MDU Hesketi

Instrument
(Circle One):

1 650 MDS 0 03

Technician: JO"""") [/K\/

#2 650 MDS 04H14736

#3 556 MPS 12E102056

Pre Site Calibration

Date: 3 Q’\Z /@ Time: [020
pH Temp °C Pre Cal Post Cal
Buffer 7 4.3 a3 | | ToD
Buffer 10 559 i6.55 JO. D
Buffer 4 S, H H.0f Y, o0

Conductivity
Buffer 1413 | 6.0 | | (38 | [[H[ |

ORP UFE 2449 14dw
simvezsc FOGT | 98T ]
DO

0+ | 98,75 [109% ]

mv Range +/-
Post Cal Range mv 50
6.957.05 |--22.0 0 +/- 50
9.95-10.05 | <2029 | 180 +-50
4.95-5.05 (SZs b | 180450
Check

+10% Buffer 5000

10 mV

Barometric Pressure (mm Hg)

mg/L | 1SS0, 06 |

Post Site Check

Time: x=e
pH Temp °C Reading
Buffer 7 | [6/, /{,;» | [?( 83 |
Conductivity

Buffer 5000 | B, ] l‘?’cf"‘/?-|

Date: ‘“P Od;f/ /6 Time: %ZS
pH Temp °C Pre Cal Post Cal
Buffer 7 1§$3 (:3‘ O) (a q’: o0
Buffer 10 13.96 | | 10.0% | |io,00
Buffer 4 "1’3.”)’3 &{.Ob H.oo

Conductivity

suer 1413 |10} | [ {12 | [ 413 |
ORP

231 mV @ 25C |@1ﬂ3] |7Hj“ IZLM:O|

DO

[1.85 | [iohe%] 121z ]

Post Cal Range mv m Rasrége -
695705 | =2l L | o0+-50
9.95-10.05 | —]9%,4 | -180+-50
495505 | E1.C | 180450
Chec
+10% Buffer 5000
£10 mV

Barometric Pressure (mm Hg)

mg/L l '7690“ {q

Time: FZ 0@

pH Temp °C Reading

Buffer 7 | | l . |

Conductivity

Buffer 5000 L | | |




S

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

Field Datasheet |

Groundwater Assessment

Company: MDU Heskett
Event: Fall 2018
Sample ID: 5 %

Sampling Personal:

Weather Conditions: Temp: ) % °F Wind: N @ (v-1S Precip: Sunny / Partly CloudyZ Cloudp
Well Information Sampling Information
Well Locked? Yes No Purging Method: Bladder
Well Labeled? @ No Sampling Method: Bladder Control Settings
Casing Straight? Yes> No Dedicated Equip?: XD No Purge:] & sec.
Grout Seal Intact? Yes No N/ot”ViEerB Duplicate Sample?: Yes o Recover;| 5SS sec.
Repairs Necessary: = Duplicate Sample ID: — psi{ 30
Casing Diameter: 2"
Water Level Before Purge: H2, 34— ft Purge Date:| 3 ot (D Time Purging Began:| j94§ @mlpm
Well Purged Dry? Yes Nog > Time Purged Dry:| «———  am/pm
Sample Date:{| 3 Ot (U Time of Sampling:| s §  &fpm
Depth to Top of Pump: — ft
Water Level After Sample: Lﬁ,% ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered)  250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabhilization Temp Spec. DO ORP | Turbidity| Water | Pumping mbL Description:
(3 consecutive) (°C) Cond. - pH (mg/L) {mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% 0.1 +10% +20 mV +10% 0.25 ft mi/min _ Clear, Slightly Turbid, Turbid
11030 |8z |329S | 654 | 3,50 |0 |?2% |H432.0k |00 |%00 [Clea
2 [J[zo B g0 651 1258 [ /4.5 | 70S | 43,(C |00 [0 |Cla_
3 4o 8.8 [Si13 | &St | 21421188 (3,03 |4334 |(wo 20000 | Cloar
4 h9S B2 [SIF [ hq€ (105 | 203 |09 |43.25 | v | Sworo | ¢l
5 iiSo |8S57 |S12Z | &40 |10 |20.2 | 3.1S [B2owo | seoo | Clo
6 (1SS %02 |Si3e | 646 |14 [ 184 | 3.0 [43.29 | we SO | ¢ lan
7
8
9
10 : :
Stabilized: Xe¥~” No Total Volume Removed: 3,880,9 _mL .

Comments:

e




7 F = 'd D t h t Company: MDU Heskett
MVTITL e dalasnee Event: Fall 2018
L Groundwater Assessment Sample ID: G,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: ot _
Phone: (701) 258-9720 3 ?
Weather Conditions: Temp: °F Wind: @ Precip: Sunny / Partly Cloudy / Cloudy
Well Information Sampling Information
Well Locked? Yes No) Purging Method: Bladder
Well Labeled? No Sampling Method: Bladder Control Settings
Casing Straight? &’ No Dedicated Equip?:| ¢ Y85 No Purge:| < sec.
Grout Seal Intact? Yes No &’ot*\ligi,ﬂ% Duplicate Sample?: Yes cNo Recover:| €& sec.
Repairs Necessary: Duplicate Sample ID: e psi| 2O
Casing Diameter: 2" »
Water Level Before Purge: | tDads ’g,\,-vl be low fle. Purge Date: Time Purging Began: am/pm
Yot oF Hha e Well Purged Dry? Yes No Time Purged Dry: am/pm
* Sample Date:] 3 Oct (& Time of Sampling:| 12 2¢5  amigh)}
Depth to Top of Pump:| Z&. 12~ ft
Water Level After Sample: ft Bottle | “d=Rew—w—~B00mi=Nitfic.——8E0ami=Nitre-(fETEd)  —Z50Mi=Stifeifitm.
Measurement Method: |  Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time +5% +0.1 +10% 20 mV +10% 0.25 1t mi/min Clear, Slightly Turbid, Turbid
1 T— ] ‘/.,q’
2 \\\ /
3 e P —
4 \\ /———w
5 =
6 i // \\
7 1 )
8 L — e
9 // \
10 _A4— T
Stabilized:  Yes No Total Volume Removed: mL
Comments:

Tried pryiney we

1 kot

e Sé#m!{{ col

i<y %’?h’;f&w'ﬁ' Vgi.:ww @¥
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v = Company: MDU Heskett
MVTL Field Datasheet
Groundwater Assessment Sample ID: oW

2616 E. Broadway Ave, Bismarck, ND Sampling Personal: J% A,
Phone: (701) 258-9720 ¢
Weather Conditions: Temp: ﬁlS °F Wind: o e k18 Precip: Sunny / Partly CIoudy/
Well Information Sampling Information
Well Locked? Yes N:o) Purging Method: Bladder
Well Labeled? @7’ No Sampling Method: Bladder Control Settings
Casing Straight? &ed No Dedicated Equip?:| Y5> No Purge:] & Sec.
Grout Seal Intact? Yes No W Duplicate Sample?: Yes <No> Recover;| S Sec.
Repairs Necessary: Duplicate Sample ID: L PSl| JC
Casing Diameter: 2"
Water Level Before Purge: 22,18 ft Purge Date: OwM’@ Time Purging Began:| ¢ Z 22 amjpin
Well Purged Dry? ?7 Time Purged Dry: am/pm
Sample Date: 3 e ’// Time of Sampling: ’3{& am/Eh)
Depth to Top of Pump: 24| ft
Water Leve! After Sample: %_g,leu \Uwﬁ ft Bottle 1L Raw 500mL. Nitric 500mL Nitric (filtered)  250mL Sulfuric

Measurement Method: |  Electric Water Lével Indicator List:

Field Measurements

Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time 5% +0.1 +10% 20 mvV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 23 F L0t | F3S (683 | bz | 19433 | Bl |RelowPs| poo [Sioo | Clo
2 jod2 |48l (P32 690 &. 65 [ 752,94 | HSF [BelowPop| 00  |[Seoo | Clonr
3 lipHal 183 w2 | 6,88 |54q3 [jtoo | 229 [R P | oo | 8900 [Cl,.
4 (252 [9.8% [ 3298 [ 6o | %44 132 L4+ | BP joo.o | Se0.o |Cley
5 |z8F [7.72 | doat L.¢F | H 34 12520728 | RP 10.0 | So0.o | Clony
6 ['302 [F.6Z |zz9(|(.g-[390 [i$2:S]10..0 | 89 000 | $0.0 |Cleppr
7 0% | 7.792 [ 7296 6. 62 | AV [166.b |0 .S6 | BP (0-5 SO0 |Clgy,
8 312z [7.98 | 2292 W?ﬂ— Hed |44 [9&b | BPE [e0.0 | $80,© | Clar
9
10 ]
Stabilized: ¥es No Total Volume Removed: 4000, 0 mL

Comments: ~— BP=Be fowns Pung




Fie I d Datas h eet Company: MDU Heskett
Event: Fall 2018
Groundwater Assessment Sample ID: 10O A ,
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: S e
Phone; (701) 258-9720 re e
Weather Conditions: Temp: SerF Wind: N @ S0 Precip: Sunny /Partly Clo@leloudy
Well Information Sampling Information
Well Locked? Yes (No» Purging Method: Bladder
Well Labeled? (%3 No Sampling Method: Bladder Contro! Settings
Casing Straight? A No Dedicated Equip?: (Yés> No Purge:l S sec.
Grout Seal Intact? )(’9297 No Not Visible Duplicate Sample?: Yes RN Recover]| SS sec.
Repairs Necessary: Duplicate Sample [D: — PSl:| “Ze>
Casing Diameter: 2"
Water Level Before Purge: 14,34 ft Purge Date:| 2/ & F/% Time Purging Began:| &9 S caimypm
Well Purged Dry? Yes AN Time Purged Dry:| ™ am/pm
Sample Date: 5 OE]1D Time of Sampling:| ;&35S @h'pm
Depth to Top of Pump: e ft
Water Level After Sample: V’l ' (,73 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH {mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ# Time _ +5% +0.1 +10% +20 mV +10% 0.25ft ml/min Clear, Slightly Turbid, Turbid
1 1000 | 8. 32 13801 | .43 | 3148 [2z3#b | L6+ |IH,S6 oo |SUD | Cla
3 liozs |84 [1R€2F 4,63 | 1 2338 | k4 |MES | /oo |Swo | CL
4 b0 [&Ez [1397P | LB | 169 | 2H04| /08 [[432 | (%@ | w0.9 | (b
5 ic38 [ RUH 1312 | 68S |r 63+ (27,8 /049 |14, 6T (0w | oo | Cl.
6
7
8
9
10 .
Stabilized:  Nes/ No Total Volume Removed: {,a9.&  mL
N

Comments:




' F i e l d Datas heet Company: MDU Heskett
MVTL Event: Fall 2018
‘ Groundwater Assessment Sample ID: . BOR
2616 E. Broadway Ave, Bismarck, ND Sampling Personal: _Je,v.._? ///)'\ -
Phone: (701) 258-9720 ¢ v
Weather Conditions: Temp: 2 SF Wind: S @ §$-t(O Precip: Sunny / Ea‘rtW,Clouay / Cloudy
Well Information Sampling Information
Well Locked? Yes (No Purging Method: Bladder
Well Labeled? gf&é No Sampling Method: Bladder Control Settings
Casing Straight?]  (Yed  No Dedicated Equip?:| re$” No Purge:] & sec.
Grout Seal Intact? No Not Visible Duplicate Sample?: Yes (o Recover;| € sec.
Repairs Necessary: Duplicate Sample ID: PSl| 2
Casing Diameter: 2"
Water Level Before Purge: 4,3, ft Purge Date:| «/ O.% (6 Time Purging Began:| ¢4 S¢>  camipm
Well Purged Dry? Yes Ng’ Time Purged Dry:| —_ am/pm
Sample Date:| 7 Ut [T Time of Sampling:| ¢F} /O canijpm
Depth to Top of Pump: S~ ft ‘
Water Level After Sample: FS& g2 ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL. Sulfuric
Measurement Method: | Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP | Turbidity| Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) [ Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time ES% +0.1 +10% +20 mV +10% 0.25 1t ml/min Clear, Slightly Turbid, Turbid
1 OIS |24 [SSR) | 69T | 434 2209 |3/ iS04 [0 |Swwo | Ch.
2 |085< |287 |Bblo | 649 | 229 |222.3 |78 [ 5.0 | i0o [owdo | ¢f
3 0%cc 8\2&9 < (006 @\0[0’ "‘Z,\(% 'Zzt‘ﬁ‘ . ;8 5. 80 00, & SO o> (éﬁ/
4 |p10S | 392 5616 |69 226 (2234 | 0.bF 503 | (00 | S0 | Cle
5 lemwo | 929 (5610 [ 6,99 |229 (224 | OB |[5.02 | .o |s0.0 |Cls
6
7
8
9
10
No Total Volume Removed: ﬂ,OUO « mL

Stabilized: /(é/sj

Comments:




F 'I' e I d Datas h eet Company: MDU Heskett
Event; Fall 2018
Groundwater Assessment Sample ID: 0SS 4
2616 E. Broadway Ave, Bismarck, ND Samp!ing Personal: \-)W"’) [Q/é_,\
Phone: (701) 258-9720 ¢ e
Weather Conditions: Temp: LfﬁF Wind: A @ s Precip: Sunny / Partly Cloudy@o@
Well Information " Sampling Information
Well Locked? Yes 7N Purging Method: Bladder
Well Labeled? e No Sampling Method: Bladder Control Settings
Casing Straight? Yés’ No Dedicated Equip?:| (¢Y&s> No Purge:] & sec.
Grout Seal Intact? @? No Not Visible Duplicate Sample?: @s/ No Recover:| §< secC.
Repairs Necessary: Duplicate Sample ID: D,.p P PSl:| 2©
Casing Diameter: 2" v ‘
Water Level Before Purge: 1.0 ft Purge Date:| 2 o (T Time Purging Began:| j3¢/¢y  amig)
Well Purged Dry? Yes NG Time Purged Dry:|  —— am/pm
Sample Date:| 3 e € [ Time of Sampling:| { ¥4C am/gm)
Depth to Top of Pump: s ft
Water Level After Sample: {3 ‘3@ ft Bottle 1L Raw 500mL Nitric 500mL Nitric (filtered) 250mL Sulfuric
Measurement Method: Electric Water Level Indicator List:
Field Measurements
Stabilization Temp Spec. DO ORP Turbidity | Water | Pumping mL Description:
(3 consecutive) (°C) Cond. pH (mg/L) (mV) (NTU) | Level (ft) Rate Removed Clarity, Color, Odor, Ect.
SEQ # Time :c5_% +0.1 _3_19:/3 20 mV +10% 0.25 ft mi/min Clear, Slightly Turbid, Turbid
1 RUS (832 [SFFS |t [ 228 | 2383 [ 2.29 [[RYp 180D |Ze0.p | Cle
2 |iHoS [g.(3 3182 | 6351 1,59 | 21531250 [13.3F (W0 |2200 [l
4 4SS 1820 |6l bbb | 1o 2R F 243 (342 | (o0 |Swwo | Cls
5[4 [ 1586 (6209 [ 6069 | 1,55 2123 [2.56 [13.49 | (0,0 | s@0.0 | clo-
6 {425 2.3%5 (R39S | 666 1.2 | 212.0 | 5,01 i3,.52 | «.o So.0 Cleo
7 130 [ 83C (6463 bbb /.38 |20 | 2.82 | RYAB | wo |Swvo | ch.
8 [1435 | Bl [bb3R 16:66 || RO (2100 | 3,00 ||3.4S | (.o | Sewn | Clo
9 M0 | 8.81 16662 666 | (.34 |20 | 291 [ |34 F | 1000 [So20 | Cly
10 .
Stabilized: /Yés/  No Total Volume Removed: ,080,0 mL
N

Comments:




Laboratories, Inc.

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

Chain of Custody Record

Project Name: Event: Work Order Number: X
MDU Heskett Fall 2018 SZEQ@[%
Report To:  MDU Carbon Copy: Name of Sampler(s):
Attn: Samantha Marshall Attn:
Address: 5181 Southgate Dr. Address: J
Billings, MT 59102 W —
phone: 406-896-4227
email:
Sample Information Bottle Type Field Parameters Analysis
5
g & e S
~ ¢/ gl s S/ §
2 5/5)a < )
Lab 2 g | £ s/ E/EE g/ §
Number Sample ID Q = & </ 8] 81 & 2 & z Analysis Required
W3 | 33 3016 | 1SS | ew x| X x|x Y0z | 5136|648
—_— 3-90 Rockld |iz20 | aw Lot insofFid Lot Vollowme.
W2264 Dup2 2048 | A~ | ow x| x| x| x NA A (VA
WA LD 2-90 30416 |32 | ow x| x| x| x 459 7292 687
LWl2uy 104 Hot(6 |103S | ew x| x| x| x BHY |138i% |b.8S MDU List AA & MDU
W3S 80R oot 1 |0 | ow x| x| x| x 8.2 7 | Stlo |£98 Mbﬁppendilxﬁ List
w2y 105 Roct 19, |I44b | ow X x| x|x RS [ | bbbl 666 M;ﬁ{/’ M;:Zm
W3] FB2 Bod 16 | A | ow x| x| x| x NA- | oA [ WA
Comments: ke~ 4016
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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.




2.0 October 2017 SSlIs

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:

e Elevated water quality parameters in pre-landfill groundwater monitoring data;
e Proximity to nearby roadway surface water runoff ditches; and
e 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:

e Charge balance error calculation;

e Evaluation of statistical methods;

e Comparison with leaching tests of ash materials;

e Comparison with historical (pre-landfill) groundwater data; and
e Analysis of potential spatial trends.

Successful alternative source demonstration is discussed in Section 3.0.




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

Quiality 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.




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 lon 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-SO, 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




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




(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.




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 Rep?rt Evidence for Alternative Source
Section
MW-80R | pH 31 Analytical error (instrument accuracy)
Source other than CCR unit (water quality not consistent with
. samples from CCR unit, spatial trend inconsistent with hydraulic
MW-105 | Chloride 32 gradient), natural variability (pre-landfill values higher than current
groundwater concentrations)
MW-104 | Sulfate 33 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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Table 1
October 2017 SSlIs
R.M. Heskett Station

Montana-Dakota Utilities Co.

Concentration

. Detection Verification
Well Parameter (unit) e o 4 o .
Prediction Limit Monitoring Resample
(10/5/17) (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

! sSls determined by prediction limits (parametric for pH; non-parametric for chloride, sulfate, and TDS).

2 TDS sample at MW-104 taken November 6, 2017.




Table 2

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

R.M. Heskett Station

Montana-Dakota Utilities Co.

Location Date FELEIIEED ) I')1
B Ca cl F pH SO, 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 Il Fly Ash SPLP 7/22/2011 <1 785 66 3.6 12.8 7,400 | 16,000
Unit Il 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) 10/5/2017> 0.81 430 99.6 0.5 6.82 10,200 | 15,400
MW-105 (Fall 2017) 10/5/2017> <0.5 367 346 0.24 6.6 3,310 | 6,650

! pH is in standard units (SU)

2TDS from samples collected 11/6/2017




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 S04 TDS

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

Well 60
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
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vSi

The YSI 600XL and 600XIM

Pure
DC]i'CI for a

Healthy

Planet.®
Economical, mu/ﬁparamefer
sampling or logging in a
compact sonde

YSI 600XL and 600XLM Sondes

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

Temperature TDS

Conductivity pH

Specific Conductance ORP

Salinity Depth or Level

Resistivity Rapid Pulse™ DO (% and mg/L)

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

o Stirring-independent Rapid Pulse® dissolved oxygen sensor

o Field-replaceable sensors

« Easily connects to data collection platforms

o Available with detachable cables to measure depth up to 200 feet
« Compatible with YSI 650 Multiparameter Display System

o Use with the YSI 5083 flow cell for groundwater applications

Sensor performance verified*

The 6820 V 2 and 6920 V 2 sondes use sensor technology that was verified
through the US EPAs Environmental Technology Verification Program (ETV). For
information on which sensors were performance-verified, turn this sheet over and

look for the ETV logo. “
ET



EEEEEEEN
EEEEEEEN
EEE’ JEEN
mmml -

Dissolved Oxygen “ 0 to 500% 0.1%
% Saturation ET
6562 Rapid Pulse™ Sensor*

YSI 600XL & 600XLM Sensor Specifications

Resolution Accuracy

0 to 200%: +2% of reading or 2% air saturation,
whichever is greater; 200 to 500%: +6% of
reading

To order, or for more info,
contact YS! Environmental.

+1937767 7241 Dissolved Oxygen J 0 to 50 mg/L 0.01 mg/L 0 to 20 mg/L: + 0.2 mg/L or 2% of reading,
ET

800 897 4151 (US) mg/L whichever is greater; 20 to 50 mg/L: 6% of
. 6562 Rapid Pulse™ Sensor* reading
www.ysi.com
Conductivity® “ 0 to 100 mS/cm 0.001 to 0.1 mS/cm +0.5% of reading + 0.001 mS/cm
YSI Environmental 6560 Sensor* ET (range dependent)
;ixgii ;g; 22;1193 =3 Salinity 0 to 70 ppt 0.01 ppt +1% of reading or 0.1 ppt, whichever is greater
environmental@ysi.com Temperature J -5 to +50°C 0.01°C +0.15°C
6560 Sensor* ET
Endeco/YSI
+1 508 748 0366 pH “ 0 to 14 units 0.01 unit +0.2 unit
Fax +1 508 748 2543 6561 Sensor* ET
systems@ysi.com ORP -999 to +999 mV 0.1 mV +20 mV
SonTek/YSI Depth & Level Medium | 0 to 200 ft, 61 m 0.001 ft, 0.001 m +0.4 ft, £0.12 m

+1 858 546 8327
Fax +1 858 546 8150
inquiry@sontek.com

Shallow | 0to30ft, 9.1 m
Vented Level | 0to 30 ft, 9.1 m

0.001 ft, 0.001 m
0.001 ft, 0.001 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

YSI Gulf Coast

+1 225753 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) Medium Fresh, sea or polluted water
+973 1753 6222 . o

Te I O f -5 to +50°C
Fax +973 1753 6333 emperature e e | et YSI model 5083
halsalem@ysi.com 9 flow cell and

600XL. This is an

YSI (Hong Kong) Limited Communications RS-232, SDI-12 ideal combination
+852 2891 8154 for groundwafer
Fax +852 2834 0034 licati
hongkong@ysi.com Software EcoWatch® dppfications.
YSI (China) Limited . . . .
+86 (10 51;8; 92;1; ¢ Dimensions Diameter | 1.65 in, 4.19 cm | 1.65 in, 4.9 cm
Fax +86 10 5203 9679 6O0XL | 600XIM length | 16 in, 40.6 cm | 21.3 in, 54.1 cm
beijing@ysi-china.com Weight | 1.3 Ibs, 0.59 kg | 1.5 Ibs, 0.69 kg

Power External | 12V DC
YSINanotech (Japan) Internal (6OOXLM only) | 4 AA-size alkaline batteries
+81 44 222 0009

Fax +81 44 221 1102
nanotech@ysi.com

1ISO 9001
ISO 14001

Yellow Springs, Ohio Facility

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/ety, 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.

Methods for the Examination of Water and Wastewater (ed 1989).

YSI 600XL & 600XLM Sonde Specifications




Appendix B SPLP Laboratory Data



EXHIBIT 2-A

WASTE LEACHATE EXTRACTION ANALYSES
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Appendix C Aerial Photograph (1988)
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1.0 INTRODUCTION

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

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

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

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



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

elevation.



2.0 WASTE INFORMATION

2.1 Sources of Waste

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

combustion.

2.2 Amounts of Waste Produced

Annual ash generation rates from Heskett Station are estimated in
Table 2.1. The proposed disposal facility is designed to accomodate the
combustion wastes that will be generated throughout the remaining operational
life of Unit #1 (175,000 tons or 1.5x105 cy) and Unit #2 (1,569,000 tons or
1.4x106 cy).



TABLE 2-

1

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

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

(by weight)

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

61,070 tons

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



2.3 Description of Waste

A11 Tignite combustion waste produced at Heskett Station will be
deposited within the disposal facility in a nonsegregated manner. The com-
bined ash-types differ in color from a light brown to gray-black. Waste
texture can vary from a fine, flour-like powder to a distinctly granular con-
sistency. The fluidized bed combustor for Unit #2 utilizes significant
amounts of inert sand as a bed matrix. During combustion this sand becomes
coated and interspersed with bottom ash slag. Bed sand will be disposed of
with the fly ash/bottom ash mixture. The fluidized bed material is visually
obvious in the ash mixture due to its uniform granular appearance.

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

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

The pH of all ash leachates appeared quite alkaline in nature. Fly

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



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

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

detection limits.



EXHIBIT 2-A

WASTE LEACHATE EXTRACTION ANALYSES
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3.0 PROPOSED SPECIAL USE DISPOSAL SITE

3.1 Site Location

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

The Heskett Site is located east of Highway No. 1806 and approximately
one-half mile west of Heskett Station. The site covers 47 acres of the SW1/4
of Se;tion 10, Range 81 West, Township 139 North and is bound on the west and
north by Rock Haven Creek, east by Heskett Station and the existing ash
storage pile, and on the south by 43rd Street Northeast. Industrial property
belonging to the Amoco 0il Refinery lies directly to the south of 43rd Street
Northeast. Scattered residential housing lies adjacent to the north, west,

and south of Heskett Site.

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

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



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

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

south and, if needed, west and north.



EXHIBIT 3-A

STUDY REVIEW AREA AND FINAL SITES
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EXHIBIT 3-B

SITE PLAT/WELL SITINGS



EXHIBIT 3-C

* AERIAL PHOTO AND. ZONING



4.0 AREA DESCRIPTION

4.1. Geographical Setting

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

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

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

4.2 Regional Geology

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

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

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



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

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

and magnitude.

4.3 Regional Groundwater

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

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

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



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

solids.

4.4 Climate

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

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

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

(Jensen, 1984).

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

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



6f the Upper Cretaceous and Tertiary Formations. Glacial till appears pre-
served on some upland surfaces and lowland alluviums (Carlson, 1983).

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

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

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

4.6 Vegetation

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

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

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




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

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

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

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

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

Also present are occasional occurrences of thicket-type woody vegetative

communities dominated by buffaloberry (Shepherdia argentea). Such thickets

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

surface expanses.



EXHIBIT 4-A

REGIONAL GEOLOGIC FORMATIONS



Regional Geologic Formations
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5.0 SITE SPECIFIC CHARACTERISTICS
5.1 Site Investigation Methods

5.1.1 Site Selection Criteria

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

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

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

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



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

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

the most suitable disposal facility location.

5.1.2 Subsurface Borings

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

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

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



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

screened at different elevations.

5.1.3 Monitoring Well Construction

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

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

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

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

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



5.1.4 Groundwater Monitoring

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

Each well was purged prior to sampling by removing at least 3 well
volumes of standing water or until dry, which ever occurred first. The wells
were purged with either a stainless steel and teflon mechanical two-inch
submersible pump or a 1.25 inch hand bailer. A1l well groundwater samples
were collected with a hand bailer in accordance with the Environmental
Protection Agency's publication 600/4-82-029, "Handbook for Sampling and
Sample Preservation of Water and Waste Water" (US EPA, 1982). Immediately
after the samples were collected field pH, specific conductance and tempera-
ture were measured and recorded.

Samples were collected and preserved for major ion analysis and for
trace element determinations. Other samples were collected from select wells
for o0il, grease, and phenol analyses. Site characterization study samples
(collected in 1986) were transported to the University of North Dakota's
Mining and Mineral Resources Research Institute's Fuels Analysis Laboratory
for chemical analysis. Additional follow-up sampling and chemical analysis

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

5.2 Site Investigation Results

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

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



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

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

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

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

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



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

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

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

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

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

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



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

freely effervesces with dilute hydrochloric acid.

5.2.2 Geohydrology

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

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

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

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



refinery property south 6f the pﬁdposed site occasionally provides surface
discharge into this draw. Running and ponded water,resﬁﬁtant from these
discharges as well as area ground surface runoff are frequently evident on MDU
property just north of 43rd Street Northeast.

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

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

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

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



‘Hydraulic Conductivities and Cation Exchange Capacities

TABLE 5-1

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

Cation Exchange Cap.

(meq/100 grams)

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

Cation Exchange Cap.

(meq/100 grams)

WS2
61-62
Core

3.6 X 10-8
7.1 x 10-8

12.0

74.2

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



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

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

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

Single Well Response Tests

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

1654.14

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

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

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

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

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

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

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

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

Both magnesium and calcium concentrations were relatively high and
variable over the Heskett site study area. Well 44 contained the highest
levels of these two constituents with 648 mg/L of calcium and 1,322 mg/L of
magnesium. Heskett site water would be considered quite hard with actual
values (expressed as CaC03) ranging from 222 mg/L in well 30 to 7,040 -
mg/L in well 60.

Chloride, potassium, iron, and fluoride concentrations were generally
within the expected range of concentrations for wells finished within the

Cannonball Formation. However, potassium was slightly elevated in wells 44

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

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

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

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

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

quality.

5.2.4 Chemical Attenuation of Leachate in Soil

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

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

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

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

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

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

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

grouhdwater.
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EXHIBIT 5-A

TOPOGRAPHY AND BOREHOLE/CROSS-SECTION LOCATIONS
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EXHIBIT -8

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

WELL COMPLETION REPORTS
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Well Number: 10

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

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

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

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

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

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

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

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

Additional Data:

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

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



Well Number: 11
Project: MDU Ash Disposa] Program

Construction Data:
Location: 139-81-10CCD

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

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

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

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

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

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

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

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

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



Well Number: 12

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

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

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

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

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

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

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

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

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

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



Well Number: 13

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CCD

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

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

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

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

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

Elevation of interval; 1681.51-1701.51 ft.

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

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

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

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



Well Number: 20

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAC

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

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

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

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

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

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

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

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

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



Well Number: 21

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAC

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

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

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

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

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

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

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

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

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



Well Number: 30
Project: MDU Ash Disposal Program

Construction Data:
Location: 139-81-10CBA

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

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

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

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

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

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

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

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

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



Well Number: 31

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

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

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

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

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

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

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

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

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

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



Well Number: 32

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

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

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

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

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

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

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

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

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

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



Well Number: 33

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CBA

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

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

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

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

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

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

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

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

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



Well Number: 40

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

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

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

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

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

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

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

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

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

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



Well Number: 41
Project: MDU Ash Disposal Program

Construction Data:
Location: 139-81-10CDB

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

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

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

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

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

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

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

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



Well Number: 42

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

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

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

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

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

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

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

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

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

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



Well Number: 43

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDD

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

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

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

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

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

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

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

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

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



Well Number: 44

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDD

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

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

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

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

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

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

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

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

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



Well Number: 45

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

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

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

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

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

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

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

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

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

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



Well Number: 50

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

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

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

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

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

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

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

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

Additional Data:

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

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



Well Number: 51

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

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

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

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

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

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

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

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

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

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

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



Well Number: 52

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CAD

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

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

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

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

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

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

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

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

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



Well Number: 53

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

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

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

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

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

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

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

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

Additional Data:

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

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



Well Number: 54

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

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

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

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

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

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

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

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

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

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



Well Number: 55

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCA

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

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

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

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

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

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

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

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

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



Well Number: 56

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-80-10DCA

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

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

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

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

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

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

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

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

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



Well Number: 60

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-18-10CDB

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

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

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

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

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

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

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

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

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

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



Well Number: 61

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDA

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

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

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

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

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

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

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

Additional Data:

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

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



Well Number: 62

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10CDB

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

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

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

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

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

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

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

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

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

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



Well Number: 70

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-16ABA

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

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

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

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

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

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

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

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

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



Well Number: (WS1)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-DBB

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

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

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

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

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

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

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

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

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



Well Number: (WS1A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-DBB

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

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

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

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

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

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

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

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

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



Well Number: (WS1B)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBB

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

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

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

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

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

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

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

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

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



Well Number: (WS2)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DCC

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

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

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

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

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

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

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

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 33.86 ft. below top of casing
Elevation; 1664.78 ft.

Chemistry: Date; 8-21-86
pH; 7.04 Sp. cond; 3760 micromhos/cm
Temp; 8.6 oC



Well Number: (WS3)

Project: MDU Ash Disposal Program

Construction Data:

Location:

Elevation:

139-81-10DBA

Ground; 1658.00 ft. Casing top; 1661.00 ft.
Well Bottom; 1608.00 ft.

Completion: - Date drilled; 9-21-81

Boring:

Casing:

Screen:

Sand Pack:

Grout Seal

Additional

Driller; Water Supply, Inc.
Method of drilling; NA

Diameter; NA in. Depth drilled; 50 ft.
Encountered water (below surface); NA ft.

Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-25, 30-50 ft.

Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC

Depths (from ground); 25-30 ft.

Elevation of interval; 1628.00-1633.00 ft.

Type of sand; Washed sand
Depths (from ground); 24-32 ft.

:  Depths (from ground); 0-23 ft.
Date sealed; NA

Data:

Static Water Level: Date; 9-4-86

Chemistry:

Depth; 14.67 ft. below top of casing
Elevation; 1646.33 ft.

Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS3A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1657.70 ft. Casing top; 1660.81 ft.
Well Bottom; 1645.31 ft.

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

Boring: Diameter; NA in. Depth drilled; 13 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.1-7.5 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 7.5-12.5 ft.
Elevation of interval; 1645.31-1650.31 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 6-13 ft.

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

Additional Data:

Static Water Level: Date; 10-4-86
Depth; 8.37 ft. below top of casing
Elevation; 1652.44 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS4)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1659.61 ft. Casing top; 1662.61 ft.
Well Bottom; 1607.60 ft.

Completion: Date drilled; 9-24-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 52 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-30, 35-52 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 30-35 ft.
Elevation of interval; 1624.60-1629.60 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 27-36 ft.

Grout Seal: Depths (from ground); 0-26 ft.
Date sealed; NA

Additional Data:
Static Water Level: Date; 9-4-86
Depth; 19.62 ft. below top of casing
Elevation; 1642.99 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC



Well Number: (WS4A)

Project: MDU Ash Disposal Program
Construction Data:

Location:  139-81-10DBA

Elevation: Ground; 1659.49 ft. Casing top; 1662.49 ft.
Well Bottom; 1641.50 ft.

Completion: Date drilled; 9-24-81
Driller; Water Supply, Inc.
Method of drilling; NA

Boring: Diameter; NA in. Depth drilled; 18 ft.
Encountered water (below surface); NA ft.

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3-13 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 13-18 ft.
Elevation of interval; 1641.50-1646.50 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 11-18 ft.

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

Additional Data:

Static Water Level: Date; 9-4-86
Depth; 17.29 ft. below top of cas1ng
Elevation; 1645,20 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC :



Well Number: (WS4B)

Project: MDU Ash Disposal Program
Construction Data:

Locatien:  139-81-10DBA

Elevation: Ground; 1659.75 ft. Casing top; 1662.75 ft.
Well Bottom; 1635.80 ft.

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

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

Casing: Diameter; 2 in. Material; Sch. 40 PVC
Depths (from ground); +3.1-19.0 ft.

Screen: Diameter; 2 in. Slot size; 20
Material; Factory slotted PVC
Depths (from ground); 19-24 ft.
Elevation of interval; 1635.80-1640.80 ft.

Sand Pack: Type of sand; Washed sand
Depths (from ground); 18-25 ft.

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

Additional Data:
Static Water Level: Date; 9-4-86
Depth; 17.39 ft. below top of casing
Elevation; 1645.36 ft.

Chemistry: Date; NA
pH; NA Sp. cond; NA micromhos/cm
Temp; NA oC
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"Wells 10, 11, 12 and 13

1-11

11-14

14-30

30-41

41-59

59-65

65-81

81-84

84-91

91-110

110-120

Top soil, silty, clayey;~sahdy, brOwn,,
calcareous; with some limestone pebbles.

Silt, clayey, brownish-tan, slightly indurated,
very dry, calcareous; with thin coarse-grained,
clean silt lenses and a few small (less than .5
in.) iron oxide concretions. Abundant small

gypsum crystals (less than .13 in. Tong). Some

small, black flakes of organic plant material.

Cannonball-Ludlow Formations.

Silt, as above, with some (1ess§than«20%) very
fine- to fine-grained sand interspersed.

Silt, as above, clayey, less sand than |
above interval, oxidized; with very fine-grained
silty sand lenses and very few gypsum crystals.

Silt, very clayey, with some (less than 20%) ver

fine-grained sand interspersed, steel-gray (color

change), moderately indurated; with fewer small
gypsum crystals than above intervals.

Silt, as above, very clayey,‘W1thjsome (Tess than
20%) fine- to medium-grained sand interspersed in
a silt and clay matrix.

Silt, -as above, with’abundant,(more‘than 20%)
fine- to medium-grained sand interspersed.

Silt, clayey, steel-gray to bluish, moderately
indurated; with thin coarse-grained silt to very
fine-grained sand lenses in an otherwise fine
silt to clay matrix.

Clay, silty, steel-gray to bluish, moderately
indurated, dense.

Siltstone, sandy, clayey, steel-gray to bluish,
slightly indurated; with small fine-grained sand
lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, bluish-gray, moderately indurated;
with thin (less than 1 foot) mudstone lenses.

Silt, very clayey, steel-gray to bluish,
moderately indurated, very dense. ‘
Cannonball-Ludlow Formations.



Wells 20 and 21

0-1

1-21

21-26
26-49

49-53

53-63

63-80

Top soil, silty, sandy, clayey, dark-brown,
calcareous; with some limestone and granite
pebbles.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
brownish-tan, slightly indurated, calcareous,
oxidized; with small iron oxide concretions and
abundant small gypsum crystals.
Cannonball-Ludlow Formations.

Silt, as above, steel-gray (color change).

Silt, clayey, with some (less than 20%) very
fine- to medium-grained sand interspersed,
steel-gray to bluish, slightly indurated; with
very few small gypsum crystals and some thin
(less than 1 foot) siltstone lenses.

Silt, as above, with abundant (more than 20%)
fine- to medium-grained sand interspersed.

Silt, as above, clayey, less sand, with thin
(less than 1 foot) siltstone to mudstone lenses.

Silt, very clayey, steel-gray to bluish,
moderately indurated, very dense.
Cannonball-Ludlow Formations.

Wells 30, 31, 32 and 33

0-1

1-2

2-31

31-44

Top soil, silty, sandy, brownish, calcareous;
with some granite and limestone pebbles.

Pebble-loam (glacial till), silty, sandy, clayey,
yellowish-brown, dry, calcareous.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
brownish-tan, slightly indurated, calcareous,
oxidized; with small iron oxide concretions.
Some small, black flakes organic plant material.
Cannonball-Ludlow Formations.

Silt, clayey, steel-gray (color change), slightly
indurated, calcareous; with small iron oxide
concretions; thin coarse silt lenses, small
gypsum crystals and gray to reddish-brown



44-61
61-65

65-76

76-80

80-92

92-120

Well 40

0..

1-5

5-22

22-40

40-51

51-58

Silt, as above, with some (less than 20%) f1ne-
to med1um-gra1ned sand 1nterspersed

Silt, as above, w1th abundant (more than 20%)
fine- to med1um -grained sand 1nterspersed dense.

Silt, as above clayey, Tess sand, some thin
(less than 1 foot) lenses of s11tstone to
mudstone.

S11tstone sandy, clayey, steel-gray to bluish,
sTightly 1ndurated with small fine-grained sand
lenses and abundant (more than 20%)

fine-grained sand interspersed in the matrix.

Silt, clayey, stee1-gray to bluish,
moderately indurated, with some (less than 20%)
very fine- to fine grained sand interspersed.

Silt, veny clayey, steel-gray to bluish,
moderately indurated, very.dense.

Cannonball-Ludlow Formations.

Top soil, sandy, silty, brownish-tan,
calcareous; with some granite and limestone
pebbles.

Pebble-loam (glacial til1), sandy, silty, with
detrital lignite and organic matter,
yellowish-brown, very dry, ca]careous

Sand, very fine- to medium-grained,
unconso]1dated with thin Tenses of clay and
detrital 11gn1te, brownish-yellow, calcareous.

Silt, clayey, with minor amounts (less than 10%)
very fine-grained sand interspersed,
brownish-tan, s]ight]y indurated, calcareous,
oxidized; with small iron oxide concretions and
small gypsum crystals; Cannonball- Ludlow
Formations.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
steel-gray (color change), moderately indurated;
with some reddish-brown mottling and some very
thin (]ess than 6 1nches) mudstene Tenses..

Silt, as above, with abundant.(moreAthan_ZO%)
fine-grained sand and thin silty-clay lenses.



58-62

62-70-

70-80

80-120

S11tstone, sandy, clayey, stee] -gray to b1u1sh
moderately indurated; with small fine- -grained
sand lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, with some (less than 20%) fine- to
med1um -grained sand interspersed, steel-gray to
bluish, moderately indurated; with thin
(Tess than 2 feet) sandy ]enses

Silt, as above, very clayey, some (less than
10%) fine- -grained sand 1nterspersed less sand
than above interval.

Silt, as above, dark-steé]-gnay.
Cannonball-Ludlow Formations.

Wells 41 42 and 43

0-1
1-4

4-40

40-51

51-58

58-62

62-70

Top soil, sandy, silty, dark-brown, calcareous;
with some granite and limestone pebbles

Pebble-loam (glacial till), sandy, silty, c1ayey,
yellowish-brown, very dry, calcareous.

Silt, clayey, with some (less than 20% ) very
fine-grained sand interspersed, brownish-tan,
unconsolidated, noncompacted, calcareous to 25
feet, oxidized; with small iron oxide concretions
and abundant smal] gypsum crystals.
Cannonball-Ludlow Formations.

Silt, clayey, with minor amounts (less than 10%)
of very fine-grained sand interspersed,
steel-gray (color change), moderately indurated;
with some reddish-brown mottling and some very
thin (less than 6 inches) mudstone lenses.

Silt, as above, with abundant (more than 20%)
fine-grained sand and thin silty-clay lenses.

Siltstone, sandy, clayey, steel-gray to bluish,
moderately indurated; with small fine-grained -
sand lenses and abundant (more than 20%) sand
interspersed in the matrix.

Silt, clayey, with some (less than 20%) fine- to
med1um gra1ned sand interspersed, steel-gray to
bluish, moderately indurated; with thin (1ess
than 2 feet) sandy - lenses.



30-40

Silt, as above, very clayey, less sand than
above interval, dark-steel-gray.
Cannonball-Ludlow Formations.

Wells 53 and 54

0-4

4-15

15-20

20-30

30-45
45-60

Top soil, clayey, silty, very dark-brown, wet,
sticky.

Clay, silty, with some (less than 20%) fine- to
medium-grained sand interspersed, brownish-tan,
slightly indurated, dry, calcareous; with small
iron oxide concretions, small gypsum crystals and
occasional reddish-brown mottling;
Cannonball-Ludlow Formations.

Sand, very fine-grained to medium-grained, silty,
clayey, unconsolidated, yellowish-brown,
oxidized.

Silt, clayey, with some (less than 20%)
fine-grained sand interspersed, steel-gray

(color change), slightly indurated; with clay and
sand lenses, some small concretions and some
small gypsum crystals.

Silt, as above, very clayey.
Silt, as above, clayey, brownish-gray, moderately

indurated, some reddish-brown mottling.
Cannonball-Ludlow Formations.

Wells 55 and 56

0-5

5-26

26-35

Sandy-loam (glacial), with fine- to ,
medium-grained sand, silty, calcareousy with
small granite and limestone pebbles.

Clay, silty, with minor amounts (less than

10%) of very fine-grained sand,
dark-brownish-tan, moderately indurated,
brittle, very dry, calcareous; with small iron
oxide concretions, small gypsum crystals and
occasional thin sandstone laminae. Some small,
black flakes of organic plant material.
Cannonball-Ludlow Formations.

Clay, as above, very silty, sandy, brownish-tan,
oxidized.



35-40

-40-60

60-85

85-100

Silt, clayey, with some (less than 20%) very
fine- to fine-grained sand interspersed,
steel-gray (color change) moderately indurated;
with small gypsum crystals and occasional clay
lenses.

Silt, as above, with minor amounts (less than
10%) of fine-grained sand interspersed.

Silt, as above, clayey, less sand. than above
interval.

Silt, as above, very clayey, with minor.
amounts (less than 10%) of sand interspersed,
light-gray. Cannonball-Ludlow Formations.

Wells 60, 61 and 62

0-2

2-25

25-29

29-36

36-60

Top soil, silty, clayey, dark-brown to
tanish-brown, calcareous.

Silt, very clayey, with some minor amounts (less
than 10%) of very fine- to fine-grained sand
interspersed, brownish-tan, slightly indurated,
dry, calcareous; with abundant small gypsum
crystals and thin silt and sand lenses;
Cannonball-Ludlow Formations.

Silt, as above, with abundant (more than 20%)
fine- to medium-grained sand interspersed.

Silt, as above, clayey, less sand than above
interval, dark-brownish-tan, oxidized.

Silt, very clayey, with some (less than 20%) very
fine-grained sand interspersed, steel-gray (color
change), moderately indurated; with thin (less
than 1 foot) sandy-silt lenses.

Cannonball-Ludlow Formations.

Well 70 0-2 Pebble-1oam (glacial till), clayey, sandy,

2-21

yellowish-brown, unconsolidated, damp,
calcareous.

Silty, clayey, with some (less than 20%)
fine-grained sand interspersed, brownish-tan,
moderately indurated, very dry, calcareous,
oxidized; with small iron oxide concretions and
abundant small gypsum crystals.
Cannonball-Ludlow Formations.



21-24

24-31

31-62

62-76
76-82

82-100

Shale, silty, steel—'to dark-gray (color change),
jndurated, fissite, very dry; with occas1ona]
thin silt and sand 1enses

Silt, clayey, w1th abundant (more than 30%) sand
steel-gray, moderate1y 1ndurated '

Silt, clayey,. with some (]ess than 120%) very
f1ne- to fine- grained sand interspersed,
steel-gray, moderately indurated; with some small
gypsum crysta]s and small iron ox1de concret1ons

Silt, as above, with some (1ess than 20%)
fine-grained sand interspersed.

Silt, as above, with abundant (more than 20%)
fine- to medium- grained sand.

Silt, as above, c]ayey, Wlth some (less than 20%)
fine-grained sand 1nterspersed dark-gray.
Cannonball-Ludlow Formations.
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HESKETT SWL ' INFORMATION

WELL DATA
WELL  TOP GROUND o CASING
NO. OF CASE SURFACE ~ SCREENED  INTERVAL HEIGHT
10 1725.01 1722.06 1604.01 to 1608.01 2.95
11 1725.01 1722.10 1642.81 to 1646.81 2.91
12 1724 .90 1721.88 1643.51 to 1663.51  3.02
13 1724.98  1721.80 1681.51 to 1701.51 3.18
20 1709.48 1707.04 1627.48 to 1631.48 2.44
21 1709 .40 1707 .22 1661.90 to 1685.90 2.18
30 1717 .64 1715.55 1595.64 to 1599.64  2.09
31 1717.58 1715.24 1635.58 to 1639.58 2.34
32 1717.79 1715.34 1641.69 to 1661.69 2.45
33 1717.91 1715.48 1669.69 to 1689.69 2.43
40 1710.15 1708.02 1592.25 to 1596.25 2.13
41 1710.07 1708.03 1626.77 to 1630.77 2.04
42 1710.31 1708.12 1652.61 to 1672.61 2.19
43 1711.03 1708.92 1650.14 to 1654.14 2.11
44 1711 .40 1709.09 1685.88 to 1705.88 2.31
45 1710.17 1708.34 1667.61 to 1687.61 1.83
50 1677.01 1674 .58 1647 .51 to 1667.51 2.43
51 1676 .70 1674 .47 1637.33 to 1642.33 2.23
52 1676.71 1674 .45 1658.01 to 1668.01 2.26
53 1688.17 1685.71 1665.70 to 1680.70 2.46
54 1688.10 1685.71 1633.11 to 1638.11  2.39
55 1696.10 1693.86 1636.95 to 1661.95 2.24
56 1696.42  1693.86 1597.99 to 1601.99 2.56
60 1716 .42 1714.23 1662.02 to 1692.02 2.19
61 1716 .53 1714 .23 1670.89 to 1700.89  2.30
62 1716 .67 1714.32 1681.40 to 1701.40 2.35
70 1735.67 1733.18 1634.57 to 1638.57 2.49
WS2 1698.64 1696 .00 1635.00 to 1640.00 2.64
WS1 1681.71 1679.61 1634.61 to 1639.61 2.10
WS1  1683.67 as of 1-3-87 4.06
WS1A  1682.23 1679.10 1657.10 to 1662.10 3.13
WS1B  1682.07 1678.80 1648.80 to 1653.80 3.27
Ws4 1662.61 1659.61 1624.60 to 1629.60 3.00
WS4A  1662.49 1659.49  1641.50 to 1646.50 3.00
WS4B  1662.75 1659.75 1635.80 to 1640.80 3.00
WS3 1661 .00 1658.00 1628.00 to 1633.00 3.00
WS3A  1660.81 1657 .70 1645.31 to 1650.31 3.11

CASING ON WELL WS1 WAS REPAIRED IN JANUARY ,1987

ALL VALUES ARE IN FEET ABOVE MEAN SEA LEVEL

STATIC WATER LEVEL (in feet) FROM TOP OF CASING

SWL-TOP =
SWL-MSL = STATIC WATER LEVEL (in feet) AT MEAN SEA LEVEL
SWL-BLS = STATIC WATER LEVEL (in feet) BELOW LAND SURFACE



11

12

13

HESKETT SWL INFORMATION

11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~3-87

5-11-88

9-12~88

1-4-89

12-15~-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP . SWL-MSL

e o "y oo —— - - —— — - - - v — s o’ — - - - - — . - s woor wese ooy atw

1673.37
1671 .69

1671 .43

1671.30
1671 .40
1671 .56
1671.53
1670.22
1669.96
1668 .68

1682.59
1683.54
1684 .13
1684 .29
1684 .42
1684 .29
1684 .36

1682.39

1681 .34
1680 .91

1682 .48
1684 .35
1684 .90
1685 .04
1685 .13
1685 .07
1685 .00
1683.00
1681 .69
1681 .53

1694 .89
1694 .99
1694 .83
1695 .06
1695.12
1693.71
1693.45
1693.29

SWL-BLS



HESKETT SWL INFORMATION

20 9-11-86
10-16~-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11~-88
9-12-88
1-4-89

21 9~-11-86
10-16-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP SWL-MSL

1672.31
1672.63
1672.73

1672.80

1674 .39
1673.75
1673.55
1671.55
1669.68
1669.32

1680.23
1680 .46
1680.79
1680.89
1680.99
1681.45
1681.28
1678.63
1677.18
1676 .33

SWL-BL.S



30

31

32

33

HESKETT SWL INFORMATION

10-16-86
11-21-86
1-13-87
3-6~-87
4-21-87
6~3~87
5-11-88
9-12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~-3-87

5-11-88

9-12-88

1-4-89

9~11-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6~-3-87
5-11-88
9~12-88
1-4-89

12-15-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP  SWL-MSL

- - . g - —— - - o " " w_ o v wses sy sy > wis o  wsee wate e o st ks s oo

1668.26
1668.29
1668.36
1668.49
1669.11
1669.54
1669.28
1667 .28
1665.67
1665.24

1674 .37
1673.84
1673.84
1674.17
1674 .99
1675.32
1674 .99
1672.57
1670.70
1670.27

1675.27
1675.76
1675.92
1676 .61
1677 .50
1677 .79
1677 .40
1674 .61
l1672.61
1672.14

1677 .23
1677.19
1678.18
1678.90
1678.37
1675.85
1674 .34
1673.88

SWL-BLS



HESKETT SWL INFORMATION

SWL-TOP  SWL~MSL

- an > - woa Vowe o Vo s s, o, o -\ e, oy > . ‘s o

41

42

45

11-21-86
1-13-87
3-6~-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

9-11-86
10~-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~3-87

5-11-88

9-12-88

1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6-87

4-21-87

6~-3-87

5-11-88

9-12-88

1-4-89

12-15-86
1-13-87
3-6-87
4-21-87
6-3~-87
5-11-88
9-12~-88
1-4-89

1646 .33
1646 .47
1646 .86
1646 .76
1647.09
1646 .99
1646 .89
1646 .79
1646.43
1646 .26

1673.78
1673.98
1674 .14
1673.91
1674 .24
1674 .64
1674 .44
1672.67
1670 .86
1670.37

1677 .01
1677 .57
1678 .88
1678.85
1679 .04
1679.11
1679.01
1677.70
1676 .35
1676.19

1681 .46
1681 .59
1681 .69
1681 .59
1681 .46
1680 .28
1679.33
1679.20

SWL-BL.S



HESKETT SWL INFORMATION

SWL-BLS

1685.01 23.91

- A s " ot O > T 00 WD o G000 0 s 000 o0 s e e s ote Uit s vty et et wows ks St i o

43 10-16-86 26.02

11-21-86 25.82 1685.21 23.71
1-13-87 26.08 1684 .95 23.97
3-6-87 25.89 1685.14 23.78
4-21-87 26.12 1684 .91 24 .01
6-3-87 26.58 1684 .45 24 .47
5-11-88 27.56 1683.47 25.45
9-12-88 29.92 1681 .11 27 .81
1-4-89 29.20 1681 .83 27 .09
10-16-86 21.98 1689.42 19.67
11-21-86 21.85 1689 .55 19.54
1-13-87 22.15 1689.25 19.84
3-6-87 22.05 1689 .35 19.74
4-21-87 21.72 1689.68 19.41
6-3-87 22.21 1689.19 19.90
5-11-88 23.46 1687 .94 21.15
9-12~88 dry
1-4-89 24 .87 1686 .53 22 .56



vt e e e e g e s e e i i S S e e v e et e e

50

51

62

HESKETT suu»INFoRMATIGN.

11-21-86

1-13-87
3-6-87
4-21-87
6~3-87
5-11-88
9-12~-88
1-4-89

10-16-86
11-21-86
1-13-87
3~-6-87
4-21-87
6-3-87
5~11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SWL-TOP SWL-MSL SWL-BLS

not taken
3.74

4.33
5.41
7.87
7.97

6.43
6.07
6.30
5.94
5.45
5.74
7.35
9.61
9.81

4.43
4.07
4.56
3.81
3.61
4.20
4.99
7.81
7 .89

1671.56
1672 .48
1672 .84
1672.25

1673.27

1672.68

1671.60
1669.14
1669.04

1670.27
1670.63
1670.40
1670.76
1671.25
1670.96
1669.35
1667 .09
1666 .89

1672 .28
1672 .64
1672.15
1672.90
1673.10
1672.51
1671.72
1668.90
1668.82



- o — . . - o " " Vors waee s s ows s et oA o0s W0t w0 ke asa e s W00t

54

55

56

HESKETT SWL INFORMATION

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4~89

10-16~-86
11-21-86
1-13-87
3-6-87
4-21-87
6~3-87
5-11-88
9~12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3~-6~-87
4-21-87
6~3-87
5-11-88
9-12-88
1-4-89

SWL~-TOP SWL-MSL sSWL-BLS

29 .46
29.50
29.56
29.30
29.30
29.13
29.86
30.35
29.66

42 .52

39.93
39.96

39.83
39.40
39.54
41.08
42 .06
42 .88

1681.51
1681.71
1681.25
1680.62
1682.00
1680.85

1680 .66

1676 .92
1677 .24

1666.74

1667.13

1667 .23
1667.10
1667 .40
1667 .56
1665.82
1664 .97
1664 .48

1666.64
1666 .60
1666 .54
1666 .80
1666.80
1666 .97
1666 .24
1665.75
1666 .44

1653.90
1656 .49
1656.46
1656 .59
1657 .02
1656 .88
1655.34
1654 .36
1653.54

e

27 .22
27 .26
27 .32
27 .06
27 .06
26 .89
27 .62
28.11
27 .42

39.96
37.37
37.40
37.27
36.84
36.98
38.52
39.50
40.32



60

61

62

70

HESKETT SWL INFORMATION

9~11-86
10~-16-86
11-21-86
1-13-87
3~6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5~11-88
9-12-88
1-4~-89

10-16-86
11-21-86
1-13-87
3~6~-87
4-21-87
6-3-87
5-11-88
9~12-88
1-4-89

9-11-86
10-16-86
11-21-86

1-13-87

3-6~87

4-21-87

6-3-87
5-11-88
9-12~-88
1-4-89

SWL~-TOP SWL-MSL

55.02
54.99
54.56
54.46
54.40
54.53
54.43
54.56
54.82
54.92

1683.84
1683.91

1684 .07

1684 .07
1683.91
1684.13
1684 .17
1681.81
1680.95
1680.50

1683.98
1684 .15
1684 .15
1683.98
1684 .21
1684 .21
1681 .88
1681.06
1680.57

1683.93
1684 .12
1684.16
1683.96
1684 .19
1684 .19
1681 .86

1680.65
1680.68
1681.11
1681.21
le81.27
1681.14
1681 .24
l1681.11
1680.85
1680.75

SUL*BLS

P

52.53
52.50
52.07
51.97
51.91
52.04
51.94
52.07
52.33
52.43



< o " o ———y . " 7 - — o wor s o gy oo -y w— o - " - —-— v

WS1A

WS1B

Ws2

HESKETT SWL INFORMATION

11-21-86
1-13-87x%
3-6~87
4-21-87
6~-3-87
5-11-88
9~12-88
1-4-89
*x = WELL

9-4-86
10~-16-86
11-21-86
1-13-87
3-6~87
4-21-87
6-3-87
5-11-88
9-12-88

1-4-89

9-4-86
10-16-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12~-88
1-4-89

9-4~-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6~3~87
5-11-88
9-12-88
1-4-89

‘CASING

dry
dry
dry
dry
24 .31
22.18
22.38
dry
dry
dry

25.33
25.53
26 .08
27 .07
24 .35
21.82
22.77
28.22
30.18
29.92

33.96
33.66
33.47
33.79
33.73
32.91
33.04
35.33

36 .68

37.17

1656.71
1656 .58
1656.15
1655 .52
1656 .90
1658.70
1658.31
1654 .67
1653.35
1653.81

REPAIRED

1657 .92
1660.05
1659.85

1656 .74
1656 .54
1655.99
1655.00
1657 .72
1660 .25
1659 .30
1653.85
1651 .89
1652.15

1664 .68
1664 .98
1665.17
1664 .85
1664 .91
1665.73
1665 .60
1663.31
1661 .96
1661 .47

SWL-BLS

21.18
19.05
19.25

22.06
22.26
22.81
23.80
21.08
18.55
19.50
24 .95
26 .91
26 .65

31.32
31.02
30.83
31.15
31.09
30.27
30.40
32.69
34.04
34 .53



Ws3A

Ws4

WS4A

Ws48

HESKETT SWL INFORMATION

9-4-86
10-16-86
11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9~-12-88
1-4~-89

9-4-86
10-16~-86
11-21-86

1-13-87

3-6-87

4-21-87
6-3-87
5~11-88
9-12-88
1-4-89

9-4-86
10-16-86
11-21-86
1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88

1-4-89

9-4-86
10-16-86

11-21-86

1-13-87
3-6-87
4-21-87
6-3-87
5-11-88
9-12-88
1-4-89

SNL TOP SNL MSL

1646 33
1646 .56
1646 .60
1647 .02
1646 .20
1647 .06
1646 .40
1643.48
1643.12
1643.32

1652.51
1652.38
1651.26
1650 .64
1653.99
1652.08
1647 .10
1647 .00
1646 .08

1642 .99

1643.09

1643.19
1643.78
1643.45
1643.61
1643 .22
1641.15
1640 .66
1641.38

1645 .20
1645 .33
1645 .36
1645.10
1644 .87
1646 .68
1645 .56
1643.13
1642.38

1642.74

1645 .36
1645 .52
1645.59
1645 .33
1645.10
1646 .94
1645 .69
1643.20
1642.47
1642 .83

SWL-BLS



EXHIBIT 5-H

WATER TABLE ELEVATION CONTOUR MAP

5 - 26



EXHIBIT 5-1

SITE HYDROGRAPHS

5 « 27



Elevation (MSL)

1700.00 7

1680.00 ¢

1680.00 1

*:::::::::::l--------ﬁ‘-------&z;--_.

HYDROGRAPH
Waells 10, 11, 12, 13

0---........,,,

-0

~~‘~"-'&.-'.".°-.-=.~-.-mq-u-.-=" LEE

1670.00 1

1660.001

1650.001

" 2

L 3

1640.00
10-86

6-87 6-88 9-88
Date of Measurement _
-~ Well 10 <= Well 11
% Well 12 ©- Well 13

3-87



Elevation (MSL)

1700.00 7

1690.00+

1880.004

1€70.00 1

eacnmseadpe == cuchencenmaad .s-.....'}:::::::.%‘o.......-.-..'."o

HYDROGRAPH
Waells 30, 31, 32, 33

...:-.::::::::ﬂ::::::::::::::::@:::::::....'

-

- -
.* oo oe -*

-

1660.00 1

18£0.00 1

v

2 N .

1640.00
10-86

e o-87 5-88 8-88 1-
Date of Measurement
- Well 30+ Well 31
4% Well 32 ©- Well 33



Elevation (MSL)

HYDROGRAPH
Waells 40, 41, 42, 45

1700.00'[
1680.00 ¢
0 0' o-o-oo.... S
1680.007 — - o O 0 o
'o' "0----.-..'-..“‘......".“..‘*
c--------+-------*----n--+.-..-.
-h‘----‘*
1670.00 ¢+ meoecack
1660.00 ¢
1850.00 ¢+
[ — e e — e - —
1640.00 4= ' ' " . —
10-88 1-87 3-87 6-87 5-88 9-88 1-89
Date of Measurement

-s- Well 40 -~ Well 41
% Well 2 ©- Waell 46



Elevation (MSL)

1700.00 1

1690.00 1

1680.00+

[

HYDROGRAPH
Waoells 50, 51, 62

153 3
- ------—+------—+..-..
1870.00F + _.h.‘~.
.~ﬂ-----_-+

1660.00 4
1850.00 4
1840.00 28 1-87 3-87 6-87 5-88 9-88 1-89

Date of Measurement
-~ Well 50 4+ Well 51 W Well 62



EXHIBIT 5-4

GROUNDWATER CHEMICAL ANALYSIS

5 - 28



Drinking Water Standards

Recommended )

Constituent Concentration Limit
Total Dissolved Solids (mg/L) 500
Sulfate (S0,) (mg/L) 250
Chloride (cf) (mg/L) 250
Nitrate (NO3) (mg/L) 45
Iron (Fe) (mg/L) 0.3
Manganese (Mn) (mg/L) 0.05
Copper (Cu) (mg/L) 1.0
Zinc (Zn) (mg/L) 5.0
Boron (B) (mg/L) 1.0
Hydrogen Sulfide (HZS) (mg/L) 0.05

Maximum Permissible

Concentration
Arsenic (As) (mg/L) 0.05
Antimony (Sb) (mg/L) 0.01
Barium (Ba) g (mg/L) 1.0
Cadmium (Cd) (mg/L) 0.01
Chromium (Cr) (mg/L) 0.05
Lead (Pb) (mg/L) 0.050
Mercury (Hg) (mg/L) 0.002
Selenium (Se) (mg/L) 0.01
Silver (Ag) (mg/L) 0.050 3
Fluoride (F) (mg/L) 1.4-2.4]
Organics:
Cyanide (mg/L) 0.05
Phenol (mg/L) 0.001
Synthetic Detergents (mg/L) 0.5

1Recommended concentration limits for these constituents
are mainly to provide esthetic and taste characteristics.
2Maximum permissible limits are set according to health
criteria.

3Limit depends on average air temperature of the region;
fluoride is toxic at about 5-10 mg/L if water is consumed
over a long period of time.




Chemical Analyses of Selected Wells

Parameter

Sample Co1]§ction Date

Water Level (ft
Elevation; Screen Center (ft
Field Water Temp ¢
Field pH (standard units
Field Sp.Cond. fumhos/cm)
Total Dissolved Solids®  (mg/L)
Total Alkalinity as CaCO3 (mg/L)

Bicarbonate (HCO3) (mg/L)
Boron (B) (mg/L)
Calcium (Ca) (mg/L)
Chloride (C1) (mg/L)
Fluoride (F) (mg/L)
Iron (Fe) (mg/L)
Potassium (K) (mg/L)
Magnesium (Mg) (mg/L)
Nitrate (NO3) (mg/L)
Sodium (Na) (mg/L)
Sulfate (504) (mg/L)
TRACE ELEMENTS:
Arsenic (Ar) (mg/L)
Barijum (Ba) (mg/L)
Cadmium (Cd) (mg/L)
Chromium (Cr) (mg/L)
Lead (Pb) (mg/L)
Manganese (Mn) (mg/L)
Mercury (Hg) (mg/L)
Molybdenum (Mo) (mg/L)
Selenium (Se) (mg/L)
Silver (Ag) (mg/L)

;From top of PCV casing.
TDS is calculated.

Well 10

825.

339.
20.
0.
<.
16.
302.

A

. . . .
R OOMNWOO OO OOOOOO

~n
n
w
N
o

6443.0

<.002
0.090
0.0020
<.002
<.002
0.986
<.0003
0.018
<.002
<,001

Well 12 Well 30
9-11-86 9-11-86

42.4 49.4
1653.5 1597.6
8.4 8.0
7.2 8.1
8070.0 1350.0
10396.0 1286.0
645.0 425.0
789.0 520.0
422.0 33.0
20.7 2.1
<.2 0.4
0.6 <.2
13.0 5.8
318.0 34.0
<1 <1
2438.0 352.0

6818.0  606.0

.0025 <.002
0.157 0.030
0.0012 <,001
<,002 <.002
<.002 <,002
2.130 0.124
<,0003 <,0003
<,010 <.010
<,002 <,002
<,001 <,001



Chemical Analyses of Selected Wells

Parameter

Sample Co]]?ction Date
Water Level (ft)
Elevation; Screen Center (ft)
Field Water Temp (°c)
Field pH (standard units)
Field Sp.Cond. umhos/cm)
Total Dissolved Solids (mg/L)
Total Alkalinity as CaC0y (mg/L)
Bicarbonate (HCO3) (mg/L)

Boron (B) (mg/L)
Calcium (Ca) (mg/L)
Chloride (C1) (mg/L)
Fluoride (F) (mg/L)
Iron (Fe) (mg/L)
Potassium (K) (mg/L)
Magnesium (Mg) (mg/L)
Nitrate (N03) (mg/L)
Sodium (Na) (mg/L)
Sulfate (504) (mg/L)
TRACE ELEMENTS:
Arsenic (Ar) (mg/L)
Barium (Ba) (mg/L)
Cadmium (Cd) (mg/L)
Chromium (Cr) (mg/L)
Lead (Pb) (mg/L)
Manganese (Mn) (mg/L)
Mercury (Hg) (mg/L)
Molybdenum (Mo) (mg/L)
Selenium (Se) (mg/L)
Silver (Aqg) (mg/L)

%From top of PCV casing.
TDS 1is calculated.

Well 32 Well 40 Well 42

9-11-86 9-11-86 9-11-86
42.5 63.8 33.3
1651.7 1594.3 1662.6
8.3 8.6 8.5
6.9 7.5 7.0
3150.0 4290.0 3700.0
3927.0 5333.0 4658.0
467.0 565.0 424.0
571.0 691.0 519.0
313.0 422.0 432.0
10.0 15.2 46.8
0.3 - 0.2 0.3

<, 2 <.2 0.3
14.0 12.0 15.0
318.0 136.0 250.0
<1 <1 4.3
464.0 1047.0 648.0
2538.0 3378.0 3058.0
<.002 <.002 <,002
0.093 0.083 0.198
<.001 <.001 <,001
<.002 <.002 <,002
<.002 <,002 <,002
0.462 0.037 0.670
<.0003 <.0003 <.0003
0.014 <.010 <,010
<.002 0.005 0.032
<.001 <.001 <,001



Chemical Analyses of Selected Wells

Parameter

Sample Co]]iction Date
Water Level (ft
Elevation; Screen Center (gt

Field Water Temp (
Field pH (standard units
Field Sp.Cond. umhos/cm

t)
)
C)
)
)
)

Total Dissolved Solids (mg/L

Total Alkalinity as CaC0q (mg/L)
Bicarbonate (HC03) (mg/L)
Boron (B) (mg/L)
Calcium (Ca) (mg/L)
Chloride (C1) (mg/L)
Fluoride (F) (mg/L)
Iron (Fe) (mg/L)
Potassium (K) (mg/L)
Magnesium (Mg) (mg/L)
Nitrate (N03) (mg/L)
Sodium (Na) (mg/L)
Sulfate (804) (mg/L)
TRACE ELEMENTS:
Arsenic (Ar) (mg/L)
Barium (Ba) (mg/L)
Cadmium (Cd) (mg/L)
Chromjum (Cr) (mg/L)
Lead (Pb) (mg/L)
Manganese (Mn) (mg/L)
Mercury (Hg) (mg/L)
Molybdenum (Mo) (mg/L)
Selenium (Se) (mg/L)
Silver (Ag) (mg/L)
Phenol (mg/L)
0i1 & Grease (mg/L)
1

From top of PCV casing.
TDS is calculated.

Well 44

11-21-86
21.85
1687.9
6.5
6.76
7580.0
11240.0
401.0
491.0

648.0
558.0
0.5
<0.2
51.0
1322.0
30.0

1589.0
7390.0

Well 50

9-11-86
5.5
1657.5
9.7

7.5
4310.0
4999.0

418.0
SLL.0

Well 50

11-21-86
4.17
1657.5
8.5

\l
(.A)
~

3620.
5196.
416.
509.

391.
33.
<0.
<0,
13.

257.

112.

902.

3384.

QOO OCOMNMMNOO NOOO



Chemical Analyses of Selected Wells

Parameter ' Well 52
Sample Co11$ction Date 11-21-86
Water Level (ft) 4.07
Elevation; Screen Center (ft) 1663.0
Field Water Temp (oC) 8.7
Field pH (standard units) 7.38
Field Sp.Cond. éumhos/cm) 4650.0
Total Dissolved Solids (mg/L) 6072.0
Total Alkalinity as CaCO4 (mg/L) 424.0
Bicarbonate (HC03) (mg/L) 519.0
Boron (B) (mg/L)

Calcium (Ca) (mg/L)  392.0
Chloride (C1) (mg/L) 45.0
Fluoride (F) (mg/L) <0.2
Iron (Fe) (mg/L) <0.2
Potassium (K) (mg/L) 15.0
Magnesium (Mg) (mg/L)  305.0
Nitrate (N03) (mg/L)  148.0
Sodium (Na) (mg/L) 1115.0
Sulfate (504) (mg/L) 3991.0

TRACE ELEMENTS:

Arsenic (Ar) (mg/L) <.002
Barijum (Ba) (mg/L) 0.125
Cadmium (Cd) (mg/L) <,001
Chromium (Cr) (mg/L)  0.003
Lead (Pb) (mg/L)  <.005
Manganese (Mn) (mg/L)  0.004
Mercury (Hg) (mg/L) <.0003
Molybdenum (Mo) (mg/L) <.010
Selenium (Se) (mg/L) 0.088
Silver (Ag) (mg/L) <.002
Phenol (mg/L)

0il & Grease (mg/L)

%From top of PCV casing.

TDS is calculated.

Well 54

11-21-86
20.97
1635.1

— A OAOA
e e o o o
o
o
w

.080
<. 0003

0.025
<.002
<1.0
<3.0

Well 55

11-21-86
29.50
1648.9
7.5

6.81
9007.
13081.
528.
646.

445,
81.
0.
<0.
28.0
862.0
154.0
2423.0
9007.0

NNO O WOOoOo

.002
.133
.001
.003
.005
.045
<,0003

<.010

0.386

<,002
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Chemical Analyses of Selected Wells

Parameter

Sample Co]]Tction Date
Water Level (ft)
Elevation; Screen Center (gt)
Field Water Temp (“c)
Field pH (standard units)
Field Sp.Cond. umhos/cm)
Total Dissolved Solids (mg/L)
Total Alkalinity as CaC0, (mg/L)

Bicarbonate (HCO3) (mg/L)
Boron (B) (mg/L)
Calcium (Ca) (mg/L)
Chloride (C1) (mg/L)
Fluoride (F) (mg/L)
Iron (Fe) (mg/L)
Potassium (K) (mg/L)
Magnesium (Mg) (mg/L)
Nitrate (NO3) (mg/L)
Sodium (Na) (mg/L)
Sulfate (304) (mg/L)
TRACE ELEMENTS:
Arsenic (Ar) (mg/L)
Barium (Ba) (mg/L)
Cadmium (Cd) (mg/L)
Chromium (Cr) (mg/L)
Lead (Pb) (mg/L)
Manganese (Mn) (mg/L)
Mercury (Hg) (mg/L)
Molybdenum (Mo) (mg/L)
Selenium (Se) (mg/L)
Silver (Ag) (mg/L)
Phenol (mg/L)
0i1 & Grease (mg/L)

%From top of PCV casing.

TDS is calculated.

Well 60

11-21-86
32.35
1677.0
7.6
6.83
10440.
14917.
540.
661.

417.
208.
0.

<0,
41.
1355,
170.
1148,
11632.

OOO0OOOMNMOO OO OO

<.002
0.151
<,001
0.004
<,005
0.033
<,0003
<.010
0.195
<.002
<1.0
<3.0

Well 70

9-11-86
55.0
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MVTL

MINNESOTA VALLEY

TESTING LABORATORIES, ..

PHONE (701) 258-9720

1411 SOUTH 12TH STREET « P.0. BOX 1873

BISMARCK, NORTH DAKOTA 58502-1873
WATER ANALYSIS REPORT

Montana-Dakota Utilities
400 North Fourth
Bismarck, ND 58501

Attention: John V erwey
Sample MDU - Heskett
ldentification: #13 15:50 CST

12/20/88
PHYSICAL PARAMETERS:
Color. ... ....... . units of apparent color
Conductivity . . ..micromhos/cm @ 25°C _12078
pH . 7.2
Solids (Total) ............. ... .. . mg/!
Solids (Total Dissolved) .. ... ... ... mg/l 11967
Solids (Total Suspended) ... ... .. .. mg/l
Solids (Total Volatile) .. ...... .. .. mg/l
Turbidity — NTU . ......... . . . ..
COMMON IONS:
Calcium . ...... ... .. ... .. . .. mg/l 366.0
Magnesium .. ... .. ... ... mg/! 642.0
Sodium........ ... mg/l 1965.0
Potassium ... ... .. ... .. . . . .. mg/l 27.0
Acidity as CaCO3. ... ... ... ... . mg/!
Alkalinity (Total) as CaCO3 .. ... . . mg/l 600
Bicarbonate as CaCO; . ... . ... ... mg/! 600
Bicarbonate as HCO; ... ... ... . .. mg/l
Carbonate as CaCOg3. .. ... .. .. . mg/| 0
P-Alkalinity as CaCO5 . ... ... . .. .. mg/|
Sulfate . ... ... ... mg/l __6774.9
Chloride . .. ..... ... ... ... . .. mg/l 327.6
Total Hardness as CaCO5 . . .. . . . .. mg/l __3556 -
Sodium Adsorption Ratio . . . . . .. . 14,37
Cations .. . ....... ... ... _157.,9
Anions. ... 164,2
% Error ... ... - 2,0
TRACE ELEMENTS:
Aluminum. ... mgl/l Cobalt .
Antimony ... . ... ... mg/l _______ Copper. .
Arsenic. . .. ........ .. mg/ __0.007 won ...
Barium ... ... .. mg/l _<0.100 Lead ... . .. .
Beryllium ... . mg/l Manganese .. ... ..
Boron. ... ... .. .. .. ... mg/! 1.500 Mercury .. ...
Bromide . . . . cooo...mg/l ______ Molybdenum .
Cadmium .. ......... .. mg/h _<0.001 Nickel. .. ..... . .
Chromium ... ... . mg/l _<0.050 Selenium . ..

Date:  January 27, 1989

W.0. # 82-045

Lab. ## M- 156

P.O. # MO04548

Date Received: 12/22/88

NUTRIENTS:

Ammonia-Nitrogen . .. .. ... . . . | mg/!

Nitrite-Nitrogen as N . . ... ... . . mg/l

Nitrate-Nitrogen as N. .. .. ... mg/|

Organic-Nitrogen . . .. ... . . mg/|

Total - Kjeldahl Nitrogen ... ... . . mg/l

Ortho-phosphate as P ... .. .. .. .. mg/l

Phosphorus (Totalyas P .. ... . . mg/|

Phosphorus (Dissolved) as P. . .. .. mg/l

METALS:

Copper (Total) .. ...... .. .. . . mg/l

Iron (Total) ........... .. . mg/l

Manganese (Total) . ... ... .. . . mg/!

MISCELLANEOUS:

ADA ... .. gl

Biochemical Oxygen Demand . . . . . . mg/l

Chemical Oxygen Demand . . . . mg/I

Cyanide ....... .. ... .. .. . mg/l

Fecal Coliform Count — Millipore
fiter/100ml .. . ... ... ... .. ..

Fluoride ......... .. .. .. .. . . mg/|

lron Bacteria....... .. .. ... . . ..

Oil & Grease .. ... ......... . mg/l

Phenols . ... ... .. ... ... . .. mg/l

Total Organic Carbon . . mg/l

Total Plate Count per 100m!|

mgl/l Silver
..mgll ______ Strontium . ..
..omg) __0.11  Thalium .
- .mg/t _<0.001 Thorum . ...
mgh _<0,05 Tin . .. .

-mg/t __0,0011 Titanium . .

..mg/l _<0,100

Vanadium . ..
co.omgh _______ Zinc ... ...
....mg/t _<0.002

TTTTTTTT Metals are reported as dissolved. unless otherwise indicated. *** Tttt

FIELD DATA:

Flow _- Te¢c _7.0°C
E.C. _1190 pH __5.90
Static Water Level 31.85

As a Mutual Protection to Clients, the Public and Ourselves. All Reports are Submitted as the Confidential Property of Clients, and Authorization

4 /
<7 . 9/*
A rcee) Crpmer L

/

29:8

..mgl/l
..mg/l
.mgl/l

mg/l

..mg/l
.mg/l
.mgl/l

..mgl/l

0.62

0.034

Catherine A. Phelps, Chemist

For Publication of Statements, Conclusions or Extracts From or Regarding Our Reports is Reserved Pending Our Written Approval.
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MVTL

MINNESOTA VALLEY

TESTING LABORATORIES, ...

PHONE (701) 258-9720

1411 SOUTH 12TH STREET « P.0. BOX 1873

BISMARCK, NORTH DAKOTA 58502-1873

WATER ANALYSIS REPORT

Montana-Dakota Utilities Date: January 24, 1989

400 North Fourth

Bismarck, ND 58501 W.0. # 82-041
Attention:  John Verwey Lab. # M- 145
Sample MDU - Heskett P.O. # MO04548
Identification: #45 10:15 CST

12-20-88 Date Received:  12-21-88
PHYSICAL PARAMETERS: NUTRIENTS:
Color...... ... units of apparent color Ammonia-Nitrogen ... ... .. . . mg/!
Conductivity ..micromhos/cm @ 25°C _3937 Nitrite-Nitrogenas N .. ... .. ... . . mg/!
PH . 7.5 Nitrate-Nitrogenas N. . . ... . mg/l 4.6
Solids (Total) .. ... ...... . . . mg/h _____ Organic-Nitrogen . ... . . ... . mg/l
Solids (Total Dissolved) ... ..... . .. mg/l _3611  Total - Kjeldah! Nitrogen . . . . mg/l
Solids (Total Suspended). . ... . .. mg/l ______ Ortho-phosphate as P . . . mag/l
Solids (Total Volatile) . . . mg/! Phosphorus (Total) as P . . ...mgl/l
Turbidity — NTU ... ... .. . . . Phosphorus (Dissolved) as P. .. . . .. mg/|
COMMON IONS: METALS:
Calcium . ... ... ... ... . mg/l 4_6_5 0 Copper (Totaly ... ... ... .. .. .. mg/!
Magnesium .. .. ... .. ... . mg/l __171.0 _ Iron(Total) ..... . ... .. ... . mg/|
Sodium. ... mg/l __247 Q0 Manganese (Total) . . .. . . . mg/!
Potassium . ... . ... ... .. mg/! 11.7 MISCELLANEOUS:
Acidity as CaCO3z. . ..... ... mg/| ADA g/l
Alkalinity (Total) as CaCO5; . ... . .. mg/l 340 Biochemical Oxygen Demand . mg/l
Bicarbonate as CaCO; ... ... . . .. mg/ __340  Chemical Oxygen Demand ... ... .. mg/l
Bicarbonate as HCO; . . mg/ __ __ Cyanide ...... .. ... . . . mg/l
Carbonate as CaCO5. .. ... . . . mgl 0  Fecal Coliform Count — Millipore
P-Alkalinity as CaCO5 . ... . .. mg/l fiter/1OOmI . ... ... -
Sulfate . ... .. mg/l __1840.0  Fluoride ..... . ... .. .. .. .. mg/l _0.20
Chloride .. .. . ... .. ... mg/ ___124.1 _ ironBacteria...... .. .. . . .. ..
Oil & Grease .. ... ... .. .. .. . mg/!
Total Hardness as CaCO5-. mg/! 1865 Phenols . . ...... .. . . . mg/!
Sodium Adsorption Ratio —2.50  Tortal Organic Carbon mg/!
Cations .. ... ... — 48.5  Total Plate Count per 100mI ... . ..
Anions. ... 490
% Error . ... . . . 0.5
TRACE ELEMENTS:
Aluminum mg/l Cobalt _ mgll Silver . mg/! 0,019
Antimony mag/l ______ Copper. mg/! Strontium mgl
Arsenic mg/! _0.005  Iron mg/l _<0.10_ Thalium mg/!
Barium mg/l €0, 10 Lead . mg/l —<0.001 Thorum mgil
Beryllium mg/ _______ Manganese mg/l _<0.05_ Tin mg/!
Boron . mg/l 1,000 _ Mercury .mg/l __0.0008 Titanium ..mg/!
Bromide mg/l _______ Molybdenum mg/l _<0.10_ Vanadium mgil
Cadmium mg/l <0.001*  Nickel . . . .mgh ___ Zinc . ... .mg!
Chromium mg/l £0.05°  Selenium .. .mgn _<0.002 *CEP
TTTTTTT Metals are reported as dissolved. unless otherwise indicated. *t < * T

;[ FIELD DATA: *Analysis completed by Controls for Environmental
| Flow _ - T°C _6.0° C Pollution; Santa , /New Mexico ﬂ//,
| E.C. _3800_ pH _ 5.6 C%f_;M/ Loamed /Mw
__Static Water Level . 31.05

As a Mutual Protection to Clients, the Public and Ourselves, All Reports are Submutted as the Confidential Property of Clients. and Authorization

Catherine A. Phelps, Chemist

For Publication of Statements. Conclusions or Extracts From or Regarding Our Reports 15 Reserved Pending Our Written Approval,

S e oLties sinrag
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MVTL

MINNESOTA VALLEY

TESTING LABORATORIES, ..

PHONE (701) 258-9720

Montana-Dakota Utilities
400 North Fourth
Bismarck, ND 58501

Attention: John Verwey

Sample MDU - Heskett

Identification: #52 10:45 CST
12-20-88

1411 SOUTH 12TH STREET ¢ P.O. BOX 1873
BISMARCK, NORTH DAKOTA 58502-1873

WATER ANALYSIS REPORT
January 24, 1989

Date:

W.0. # 82-041
Lab. #: M- 146
P.0. # MO04548

Date Received:

12-21-88

PHYSICAL PARAMETERS:
Color...... .. .. units of apparent color

NUTRIENTS:

Ammonia-Nitrogen . .

(>

27.8

0.29

mg/!
mg/|

.mg/l

magil
mg/!
mg/l

..mg/l

mg/l

0.02

Conductivity .-. . . micromhos/cm @ 25°C 7300 Nitrite-Nitrogen as N . . ... . . ..
] 7.6 Nitrate-Nitrogenas N . .. ... .
Solids (Total) ....... . . .. .. . .. mg/l ____ Organic-Nitrogen . ... . ..
Solids (Total Dissolved) .. . .. .. -.mg/l _6724 =~ Total - Kjeldahl Nitrogen . .. . ..
Solids (Total Suspended). . . ... . mg/| Ortho-phosphate as P ... ... . .
Solids (Total Volatile) ... ... .. . mg/l Phosphorus (Total) as P ... .. ..
Turbidity — NTU .. ... ... . . Phosphorus (Dissolved) as P. . . . .
COMMON [ONS: METALS:
Calcium .. ... ... ... .. . mg/l 421.0 Copper (Total) .. ........... .. .. .
Magnesium ... .. ... ... ... . mgh __285.0  Iron(Total) ... ... ... .. .. . . .
Sodium. ... . .. ... .. mg/l _1060.0 = Manganese (Total) . ... .. . ...
Potassium . .. . ... mg/l 14,3 = MISCELLANEOUS:
Acidity as CaCO3. . .. ... . ... .. mg/! ADA . . o o
Alkalinity (Total) as CaCO; ... . .. mg/l __438  _ Biochemical Oxygen Demand . . . .
Bicarbonate as CaCQOj; . mg/l ___438  Chemical Oxygen Demand . . . . ..
Bicarbonate as HCO; . ... ... . mgh _______ Cyanide ...... ... . . o
Carbonate as CaCO;. . . . mg/l Q0 Fecal Coliform Count — Millipore
P-Alkalinity as CaCO5 ... . .. .. mg/t fiter/100 m! ... .. . ‘
Sulfate . ... ... ... .. mg/l _ 3835, 6 Fluonde ......... ... ... ... .. ..
Chloride . . . .. mgl __ 99,3  fronBacteria............. .. ... .
Oil & Grease . . ... ... .. ... ..
Total Hardness as CaCOj3 mg/l _2224  Phenols ....... . . . ..
Sodium Adsorption Ratio —9.80  Total Organic Carbon
Catons . .. ... . ... 91.3 Total Plate Count per 100m| . . ..
Anions. ... 87.2
% Error . . .. L 2.3
TRACE ELEMENTS:
Aluminum mgl/l Cobalt ..mgl/l Silver
Antimony mgll ______ Copper mglh _____  Strontium
Arsenic mgl _0.004  iron mg/ £0.10  Thallium .
Barum mgl <0.10 Lead mgl 2£0.001  Thonum
Berylhum mgl ______ Manganese mgl _0.06  Tin .
Boron mg! _1.200  Mercury mg/t _0.001  Titanium
Bromde .. .. .. ..mgl _______ Molybdenum mg/ £0.10  vanadum. .
Cadmium .. ...mg/ll €<0.001* Nickel . mgl ____ Zinc
Chromium mg/! <0.05  Selenium . ‘ mg/ _0.005 *CEP
rmerrer Metals are reported as dissolved. unless otherwise indicated. *******
FIELD DATA: —’ *Analysis completed by Controls for Environmental
i Flow _~ T°C 5.0° C ! Pollution; Santa/Ee, New Mexico
. E.C. 7200 PH 58 | . .
| Static Water Level 7,95 i i L e

As a Mutual Protection to Clients, the Public and Ourselves, All Reports are Submutted as the Confidennal Property of Clients. and Authorization

VP

Catherine A. Phelps, Chemist

For Pubiication of Statements. Conciusions or Extracts From or Regarding Our Reports is Reserved Pending Our Written Approval

> el oteg
L BT



MVTL

PHONE (701) 258-9720

MINNESOTA VALLEY
TESTING LABORATORIES, .Y,

1411 SOUTH 12TH STREET « P.O. BOX 1873

BISMARCK, NORTH DAKOTA 58502-1873
WATER ANALYSIS REPORT

* Montana-Dakota Utilities Date: January 24, 1989

400 North Fourth

Bismarck, ND 58501 w.0. # 82-041
Attention: John Verwey Lab. # M- 147
Sample MDU - Heskett P.O. #: MO04548
Identification: 60 11:25 CST

12-20-88 Date Received: 12-21-88
PHYSICAL PARAMETERS: NUTRIENTS:
Color. . ...... ... units of apparent color Ammonia-Nitrogen . .. ... ... . . . | mg/|
Conductivity . . . .micromhosicm @ 25°C _ 15,166 Nitrite-Nitrogen as N . .. ... ... ... mg/l
PH . 7.0 Nitrate-Nitrogen as N ... ... . mg/l 19.4
Solids (Total) . ........... ... . . mg/| Organic-Nitrogen . .. ... ... ... . mg/|
Solids (Total Dissolved) . ....... ... mg/l __17,634**  Tota - Kjeldah! Nitrogen ... .. . .. mg/
Solids (Total Suspended). ... ... . . mg/l Ortho-phosphate as P ... ... ... .. mg/!
Solids (Total Volatile) . ........ . . . mg/l Phosphorus (Totaly as P ... ... .. . mg/!
Turbidity — NTU . ... .. .. . . . Phosphorus (Dissolved) as P. . . . . . . mg/l
COMMON IONS: METALS:
Calcium . ... ... ... mg/l 415.0 Copper (Totaly . . ........... ... . . mg/!
Magnesium .. ........ ... .. . . . .. mg/! 1,340.0 lron(Total) ................. mg/l
Sodium. ... mg/ ___2,245.0 Manganese (Total) . .. ... ... .. ... mg/l
Potassium . ............ .. .. ... mg/l 33.8 MISCELLANEOUS:
Acidity as CaCOgs. ... ... ... ... .. mg/l ADA ..o gl
Alkalinity (Total) as CaCO3 .. ... ... mg/l 524  Biochemical Oxygen Demand. . . . .. mg/l
Bicarbonate as CaCO; ... ... . . . . . mg/l ____ 8524 Chemical Oxygen Demand .. . . . mg/!
Bicarbonate as HCO; . . ... ... .. . mg/ ___ Cyanide............ .. .. .. ... mg/!
Carbonate as CaCQO3. ... ... ... . mg/l Q Fecal Coliform Count — Millipore
P-Alkalinity as CaCQOs .. . ..... ... mgh fiter/100O ml .. .. ... ... ...
Sulfate .. ... ... mg/l _10,779.8  Fuoride ....... .. .. .. .. .. .. mg/l 0.64
Chloride . . ......... ... . . mg/l ____273.0  ronBacteria..... .. .. ... . .. . L
Oil & Grease . ... .. ..... .... mg/

Total Hardness as CaCO5 .. . .. .. . mg/! _6_.i5_2_ Phenols . ... ... ... . .. ... mg/!
Sodium Adsorption Ratio ... ...... . . — 12,09 Total Organic Carbon .. ... mg/l
Cations . ............... ... ... — 230.4  Total Plate Count per 100mI . ... ... ..
ANiONS . . . ... 244,22 , :
% Error 2.9 **High TDS due to hygroscopic nature of
TRACE ELEMENTS: cations and anions.
Aluminum .. .. mg/l Cobalt . . ..mgl/l Silver .. ..mg/l 0.04
Antimony . ... .. ... ... mg/l _______ Copper.. ....... .mg/l ______ Strontum . .. .mg/l
Arsenic. . ... mgi <0.002  ion ... .. ~..mgh _0.20  Thallium “mg/!
Barium . . . ..mgh 20,10 Lead ..... .. .. ~.mg/t £0.001  Thonum . .. .-mg/l
Beryllium . ..mg/l ____ Manganese . .. mg! _0.08  Tin. . mg/l
Boron. . . ... ... ... mg/ __1.800 Mercury ... .. ~.mgh _0.001  Titanum . . mg/!
Bromide . .. ........ ... mg/ ______ Molybdenum ... . mgll <0,10  vanadium. mg/l
Cadmium . ..... ... . mg/l _<0,001* Nickel....... .. mgll ________ Zinc mg/!
Chromium .. ... ..mglt _<0,.05 Selenium ... ... mg/l 0,002

trrrrttr Metals are reported as dissolved.

FIELD DATA:
Flow __ -
E.C. ___1400

Static Water Level

T°Cc 5.0° C
pH 5.5
35.86

unless otherwise indicated. ********

s LT ”, / Y /
/ - < e
/ il e ieect (ame S

*Analysis completed by Controls for Environmental
Pollution; Santa Fi’ New Mexico

Catherine A. Phelps, Chemist

As a Mutual Pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>